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QLE *\ SUPER 6

SOLDERING EQUIPMENT :
TRANSISTOR RADIO |

A quality radio available as a kit
or ready built. The sparkling .
performance and superb finish of the completed receiver give
you value equivalent to a £12.12.0 commercial model.
Y All new parts. J¢ 6 transistors and diode. 3 350m out-
| put. ¢ Superhet circuit, Ferrite rod aerial. % Weymouth
Radio printed circuit board. 9 Component positions and
references printed on back of board. ¥ Nicely styled wooden
cabinet, |1 x 74 x 3%in. ¥ Vinyl covered in various ¢olours.

FOR | Y 6 x 4in. speaker giving good bass and treble re:ponse.
THE Y Full instruction booklet 2/-. Free with kit. ¥ I.F. frequency
RADIO ‘ 470 ke/s. Y Lining up service if required. 9 All parts sapplied
separately. Write for list. S.A.E. please. 9 9v. battery

CONSTRUCTOR required. VT or P.P.9 (3/9 with kit).

COMFLETE LKLY~ £4.17.6

OR FULLY BUILT £6.17.6 Tax & Carr. paid

| Volume and Tone Controls. In order, value; with or with-

ILLUSTRATED | | out mtos g tpind langh om i fces booy e
C—IMlog, DP, I, I, 3/-; D—iMlog, NO, &, I, 2/-; E—50 DKlog,

75" DETACHABLE ‘ 20 135 U GORlog, BP 2. 14, 3¢ 1 100K, NO, &
BIT INSTRUMENT | | 1 25 K=SOKiin OF. 3, 14 /5 Lo-Sior, B £, 1 315

(List No. 64) I, wirewound, 2/-; post 9d. (1); {/- (20r more). Parcel | cfeach
3 I3 controls, 25/-, post paid.
IN ELECTRONICS (Camberley) LTD.
PROTECTIVE 15 VICTORIA AVENUE, CAMBERLEY, SURREY
SHIELD Post orders only please
WITH I ~ DS R - - T

ACCESSORIES -
(List No. 700) ‘

/4 | SAVBIT ALLOY
W4 > saves wear on
| . \LDER soldering iron bits

The world-famous copper SAVBIT SIZE 1 CARTON
loaded alloy containing 5

Contains approximately 33

cores of non-corrosive feet of 18 s.w.g. SAVBIT.
flux, that saves the solder- It is also sup-
ingiron bit. Ersin Multicore plied in 14 s.w.qg. /nﬁ
Solder is also available in and 16 s.w.g. Ob- |« /
hightinqualityalloys.60/40 tainable from ra-
in 22 s.w.g. for printed dio and electrical

stores.

| circuits, transistors, etc.
5/- each

THE HANDY DISPENSER

Easy to find in the BIB WIRE STRIPPER
tool box—simple to AND CUTTER

use. Virtually a third . s i
hand for tricky sold- Strips insulation
ering jobs. 12feet 5- without nicking
core 18 s.w wire, cuts wire

ERSIN MULTICORE C|belal'\|y.to adri‘:los;;

SAVBIT all able
FOR CATALOGUES APPLY DIRECT Samtinvouscolused | thicknesses.

direct from free- Splits  extruded
ADCOLA PRODUCTS LTD., standing dispenser. plastic twin flex.
ADCOLA HOUSE 2/6 each 3/6 each

’
GAUDEN ROAD' Lei\ecp:hor;eS::‘I]O | ICORE woRrKaSULIEIP?E?RHEEMfglE-ADDERHsERt:D(.BOXMOOR 3636)
| MULT . . L

LONDON, S.W.4 T

Telegrams: “SOLJOINT” LONDON Sw4 |

www.americanradiohistorv.com


www.americanradiohistory.com

May, 1965 PRACTICAL WIRELESS 1
GUARANTEED - o el
v L V E ' l e s COMP ARE OUR PRICES
¥ /‘ S * c GUARANTEED NEW
Carr. & lns. 12/6 6 Months 12 Months TYPES
. .
return of ost xﬁSZTDAMULLARD 12"‘. £2. 0.0 £3. 0.0 ;ﬂ::lsné
THE MOST ATTRAGTIVE COMPETITIVE VALVE e, o |14in. £2.10.0 £3.10.0| = '>7 |,
LIST IN THE COUNTRY : _17i MW 36/24
. . SCOPE. BRIMAR, in. . 5.0 £4. 5.0 6/24 |,
All valves are new and unused unless otherwise advised |} rerraNTI TYPES : £4.15.0
S e FESRANTLIYPES. | {9, £3. 5.0 £4. 5.0 |
X TRANSIT IN- - !
POST o RANCENS ovrowy |21in. £3.15.0 £5.15.0 Ry
U vawe 6d, 211, 1. GUARANTEE moner biack Guaranter FacTorY  |23in £3.15.0 £5.15.0| £6.0.0
FREE for 12 or wore in  writing with on Goods if returned - Q s . . V.
valves. every valve. within 14 Jdays
- - SATISFACTION GUARANTEED
0Z4  4/8)6K8G1 6/-20L1  16/-DL92  5/EZ80 5/9,U22  6/9 |
l6sar Folokje  2joops 13/6DLb  io|Fes-  8-lUss iaell TRANS/RECEIVERS
Re mam gmmm S mh g TRANSISTORS
1D5 7/-|8K7GT 4/9i20Pa  17/-[EA50  1/3[FW4/500 7)-|u26  8/6 i
1ID6  9/9|8K8G  5/-120P5  I5/-|EABC80 6/9|GTIC 12/8{USL - Hﬂﬁgﬁm‘ﬂ&w&“m ?mﬂ?'}i‘ﬁ&? GUARANTEED TOP QUALITY
iggm‘ g;- 6K8GT 11/ ggﬁgg‘r % EACOL al- gz 1;52 U338 14) || fou ol Dreincronse price of £25~ Huge reiuetion. Red Spot 4 /6
- BK25 8/ 2 U3s 12/6 standard L.F. type now only
13{)5 2/]2 8L1 gfe gggsg g;- EB34 1//3 HKgo g;g 037 26/- White Spot R. X 2/- |
5 8L8G  7/6{25Z4 -'EC4l  B/- 1 U50 4/9 b
IN5GT 8/8lgL18 7/9 2525 8/-|EB9L 3/-|HN309 10/-|052 4/9 PROFESSIONAL TAPE Mullard Matched Output its
IR5 58|19 11/13 526G  8/-[EBC33 4/9| AVR2  9/-|U76 5;8 RECORDER OCx1D and 2-00 12/6
105 5/8\Gnog 3p279U L7/GlEBCAL 7/9KT2  6/9\UT8  4/8|ywavpAR FTIST. vour Tramsistor, | RE: Kitn oUsd, s . 12/6
184 ZIG aN7 716 30C1 6/9[EBC8L  7/9|KT33C  4/-|U107 12/ Capstan Drive, Two Speeds, Dual ‘Frack, 3 transiszors.
155 /Slsp1  9/g30CL8 1L/GEBFS0  7/GIKT36  14/-U191  1L/6| pysputan  Controls, Tape. hleal | AFLA 8k oca ple
114 3i-lepos  8/g|30F5  T/GEBFSS  9/6\KT44  6/-1U28L  B/6 | s ueeh and Music, Many Refinement AEILS :I8 OC15 o8
2D21  5/8 30FLL  O/6|EBFS9 7T/9|KT55 17/6/U283 12/~ | L ceh and dusic, Jans LT AF118 718 0c72 5/8
ay-8P23 8/9 Only . Wow Flotter, Beautiful
Al I“igqac  e/@20Ll  S/GIEBL21 10/9\KT6L  11/-/0301 12/~ e ith Mike, 5in. Tape, Telephone | AFLL? ki 0cs1 /8
sAs  8/0/830C  S/hi3oLls  9/9EC52  4/9\KT83  4/6u309  6/6 |, 1y, s oin. Lape, lelep, AF127 9/8 0C81D  5/8
R A 34 QOB /oK% 13/0sa0 ol ptor. A17.0 Jocss 1 ooez 8l
- ~|30p 7/8|ECO2 KT76 U339 11/8 0c38 14/- 0C170 1
354 5/-| 8387 i;g 20P19 13/0/ECCIL  7/6/KT88 19/-|U403  10/6 |~ T 0C171 8/6 '
ey Silasoy  ajo[sorkl, SRECCSE  ALIKTWel SNl D e ey 10 vue. 4a6; |GERMANIUM DIODES
ame g/’s ggg’ g/’ﬁ ggggm %’Iﬂ Bcose E?/ls; ETW63 1?/9 UABCS0 7/~ |V'¢-ax Plugs, 1/3. Wall outlel boxes 3/6. Goeral Purpose winiature detector,
- I-{UAF42  7/9 Voot !
5v4G  7/6|88K7  8/-i35wq  8/-[ECC40 9/6 e 3 UB4L  7/- SPECIAL C.R.T. OFFER or 6/8 doz. a
5Y3G 4/9{88L7GT 5/9)3574GT 5/6ECC8L 5/6|LN152 6/6 UB! 716 || Pue to huge Bulk Bpecial Purchase Gold Bonded highest quality. Indi-
5Y3GT 5/6|6SN7GT 4/835Z5GT 1= ECC8? 6/-|MU14  %/- UBS§} %;9 we are offering MW 31/74 Tubes at vidually tested. 5 |
5Y4G %’/ﬂ 33?7 3;3 41 6/6|ECC83 6/6(N37  10/6|UBF80 7/ |{the \mrepenu\blt; price of 129/(;. xgw 9/8 doz. i
524 = 42 8/6/ECC84  7/6|N78 17/-|UBF89 776 |{ 36/2¢ ditt. 39/-, P.P. 12/6. The c0 X
5%:31 ggg gg;gT g;g gggg ;;g ECC85 7‘6 ngg 15//- UBL2L 12/,. above are guaranteed for § months. ‘S“Iml:ﬂlm . Fperros-sgz!rl;l AEthes!
ECC88  9/6/N1 710002 749 Guarant se. i b
6/30L2 9/-|6V6GT 6/9/50L6GT 7/6{ECF80 8/9\Pal 7/8lUCCRY  9/9 |LOUDSPEAKERS 30 Top Makes | josicd 200V working
6A6  3/66X%  4/9s3KU  ©/G|ECF82 B8/3/P6L  2/9\UCC85 /3|  ohin. 7/6 o= é 6 loma o 3/9 ZimA e 1/6
GAT 9/-|8XK5G _ 5/-81BT 17/6(ECH21 10/9|PABCSO 8/-|UCF3d 10/6| sin. 7x 4ln. / (3 for 8/8) (3 for
thie, g et Snoms ek Tl o0 Ve We
yAsGT 1210789 10/8 slﬁ\scﬂsl S gHeETR B CONNECTING WIRE Sercen 82 ea., BYA 4. o;\.,dv;'igx Sercen!
8AGS  2/8(7C5 ki 78 /- 085 3/ Bright Coloura. Five a4 /_ 84, ea. Itt. Octal 6d.. Mazda Octal 4d
GAG?  6/9|7C8 718|380 5/8 254t cmls only. A 68d. (Irs~ 159, in dozens).
8AKS O/-(7H7  7/383 918 -
6ALs  3/3|7Y4 6/-{185BT 19/8/E0L83 10/6|PCC189 12/- UF48  5/6 LINE TRANS
6AM6  3/-(724 8/-185BTA 19/8|ECL84 12/-|PCF80  6/9|UF80  3/- MAII NS TRANSFOR,N!ERS Huge quantity, most mukes at
6AQs  ©-8D3 31807 7morgs 10/3(PCRSR 7-\0Fss e [l | wuelty,  cpanentend o B
GATS 5/-[10C1 11/ -|EF22 7 84 -|UF89 3/- 50 6an 8 3 20092 2/8) 8.A.E. enquiries.
6a %./19¢2  14/6/832  14/-|EF3¢  9/3|PCF86 1l/-|GLa1  gy- B0 wA. 6.8V 3 A (50104 12/6)
aAgg ,r;/lg 10F1 4/9‘8681\ 12/8|gF37A  8/-|PCLS2  7/3{yL4a 14/ Ditto semi-shrouded 9/8. 9/6 ELECTRIC MOTORS. AC/IDC 3-8
6B7 8/g{10F9  10/8'954 3/9/gF39  7/6|PCLS3  9/-|UL46  9/9 volts.  Totaliv  enclosed  standard
/! & . B
6B3G  8/-|10F18 10/ 955 2/3|EF40  11/-(PCL8% 7/3|ULsa  ¢j¢ 13 CHANNEL T.V.s weunting, powerful v pulieys, 7/6
6BAS  5/6\10LDIL 1§’glﬁgg§ g/ls EFAl  8/- ;gkg:é ig;g UMS6  3/9 |Taple Models, Famous Makes. Abso- sbare brishes. 2in. x 2in.
6BES  5/6 EF42  8/9 URIC  7/6 |iptely Complete. These sets are nn- [
6BGBG 15/-|L0P14 ‘;/“ eogo ;5§‘EF§O-‘3RUG PEN25 8/81UUG LU | ualicd in valie due to huge | urechase ELECTROSTATIC
6BHB  6/610P18  7/- 6 EF50(A) 2/6|PEN45  8/61UU7  9/6 | jirect from source. They are untested SPEAKERS
2 2/3/35087  9/8 PEN4G 4/6
8BJ8  5/0(12A8 /33 YglEFsa 3/ UU8  18/6 a0y not puaranteed 1o be in working  Type LSH7S. riginally 25/-. As fitted
aBQ7A /g 124H8 1LEEI0S T8 ELE B B JELN L fomier. G, ete . 15/ to Gennan 1i-Fi Radios. Bargain 5/- es
gg%g g;g 12AT7 5/6'9002 4/9 EFSg 7,’6 PL38 15/-|gya1 ¢ 140 £2,13.0 17, £4.19.6 9/8 pair
gBWe 7/8|12AU6 9/-2003  5/9ppgq  gi9|PLS1  8/3/uvgs 6/ ACCUMULATORS
gBW7 512807 8LATH Miarel 3Pl ERveas oo}  TURRET TUNERS Bmall 2 volt 3 amp/hour, 3/8 cach,
6 oiolizAxy GOAZIL THEEs ORlELei  Tovea oo | Mot wales wowr hoice i svaicf - H.T. TRANSFORMERS
- VRI05 /6 {2 With vawe  bi-. ; v 250-0-350V 17 A
609 131/;_; e ki 15 Skas 910 PMss 8| vR1s0 45’/6 105 SAE cnauirics. O s 5V 3 annp, ft 2376,
8/8 w76
sonea 10/ 1587 38 conzs 13/6ELS2  3lpxas or-|ypar H3| %« BULK BARGAINS +* TUNING CONDENSERS
6oHe 0% iemr  13/6lCY3L  TEIZIGY (ijG[BYSL  Sl-xgiM 11/- |, POTS. ropul es. BK tn T.M. 2 gang 15+10pF standand with
A yeumL MBS SR WReW bR we e o et n e s M v el
- v o ” vith rlow maotions,
6D8  3/-|1215GT 3/3 o e IEL38  12/6 65 LL/= o, tong e switeh, ete. 1a pi o wit y 1O
oo8  M|iariar j-\DAC32 B/-IBLSS 126IPyi0  6/f\X660 7/ | SoNDENSERE. 25 Mixed Bicotralytie,  Siandarl 0005 3 gang, 4/6. Sumad
DAF91 4/6] PYS1 /3 0005 2 4/6
6F6 7/6{12K76T 4/9| EL4 o/6 X76M 11/~ |Many popular sizes.  List I &) Gp ik
DAF9S 7/3EL42  9/6lpyse  5/0 21/ 10/~
e el WOBNSS Sl RN RN BN TGwmi A.C. MOTORS
DF91  8/-EL84  6/C\pyss  8/8ixgim  o/- For 236V a.c. Poweriul, seii-starting,
61> biallaas’ 7Dme  JAEY RS v o100 RESISTORS - 6/6 w1t L. w26
‘ . - | K xe Jizes 1.3 weu
6Fl9 8/ }%gg’; glg‘nﬂss 5/6EL95  6/-pz30  9/8 %g.‘r‘; 2/9 Urdiiant SR o) il SYNCHRONOUS
R API%Sy GieDHic  glommad sloRle - 8/676s  8/6(100 CONDENSERS 9/6 MOTORS
6H6 1/6/128K7  4/6/pEg) 5/6 EMS1 6/9 Si’41 P//(; Miniature ('leram‘iv a}xtl Hilv‘er .‘\Iirvzl‘ 200/2305 A.C. BOQ top quality  rew,
8J5 4/3|128N7GT 6/9|DK92  7/- EMS5  9/6|SP6L o) ng‘s '\jn\nl'll*'_v;;c(r:, 3 anl to 8,000 pF. LIST  gorpour. Ldeal elocks, timers, etc. 12/
£ Mk - YPES ALUE Over £5,
Gear 4131308 orepras  nelbve: o s’u§150 el wor Ml25 TAG STRIPS  4/- ENQUIRIES WELCOMED
LISTED . uantity Prices or Quotes for Items
6J8  3/6]19AQ5 7/9\DL35 7/GEYS6  7/3|T aje Quantity P Quotesliceyite
877 8/6/19BG8 14/-|DL63 9)- EY88 /8 TDD4 8?6 SAE 2, 4,08, % wav ete. Unased. not listed. particulariy rare valves,
6J7G_ 4/8(20D1  8/9DL75 e/-\smo 7-jula 76§ ENGS. }|100 HI STABS  9/6 | IELEERONE GO D ans DAY
6I7GT  7/6'20F2  9/6:DL82  9/-EZ4l  7/-1U18  7/6 emmemmmm. | L t0 3% 1000 to 5 MQ.

Post:

s, 2f-, 4ibs. 2/8. 71H<.3/8. Lilbs. 4/-, ete. (C.O.D. extra).

TECHNICAL TRADING CO.

wWww . americanradiohistorv.com

ALL VALVES LESR 5% AND POST FRIEE IN DOZENS

350-352 Fratton Road, Portsmouth. Tel: 22034

ALL MALIL ORDER, RETAIL, SHOP AND HI-FI ROOM

DEVONIAN COURT PARK CRESCENT PLACE,
BRIGHTON.

Tel. 680722
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MAIL ORDERS TO:

R' S 4 54 WELLINGTON
STREET, LEEDS |

Terms: CW.O. or C.O.D. No C.O.D.
under £1. Postage 2/9 extra under £2.
476 extra under £5. Trade Supplied.
S.A.E. with all emquiries please. Personal
shoppers welcomed at any of the branches
below. Open all day Saturday.

BRADFORD ;&%

Parade & 54-56
Morley Street
(Mali-day, Wednesday).

BRISTOL 14 Lower Castle Street
(Hal¢{-day Wednesdly)
Tel. 22904

30/31 Gt. Western Arcade, opp. Snow

Hill Station. CENeral 1279. No half-day

DERBY 26 Osmaston Rd., The Spot

(Half-day Wednesday)
. Tel: 4136
DARLlNGTON

Wednesday) Tel:

13 Post House
Wynd {Half-day

|33 Leith Street,
(Half-day Wed.)

Argyle Street.

Haif-day).

Tel: WAVerley 5766
GLASGOW 3%
Haif-d
HULL Thursday) Tel: 20505( ey
LEICESTER 32 High Streer (Half-
5-7 County (Mecca) Arcade
(No half-day) Tel.: 28252
LIVERPOOL day) Tel: CENtral 3573
LONDON 238 Edgware Road W2
Tel: PADdington 1629
60A-60B Oldham St. Tel: CENtral 2778
(No half-day}) New large store.
ort Rd.
(Half-day Wednesday) Tel: 47096
Castle Market Bldgs.
Tel: 20716 (Haif-day Thursday)
GOV.,

EDINBURGH
{No
Tel: CiTy 4IS8
Savile  Street
day Thurs.) Tel: 56420
LEEDS
73 Dale St. (No half-
(Half-day Thursday)
MANCHESTER
MIDDLESBROUGH  !% New
SHEFFIELD 13 Exchange Street
2V ACCUMULATORS,

EX.
16 A1, Slle 7Tx 4 x 2in. Brand new,
4/9 each. Three for 12/6, carr.

MULTI-METEES CABY ML.Sensitivity
2,000 ohms per volt. A.C. and D.C., 54/-.
A.10. Basic Meter sensitivity 155 miero-
amps A.C. and D.C. ranges £4.11.6, B.40.
Sensltlvlt,y up to 10,000 ochms per volt A.G.
and D.C., £8.2.8. 30,000 ohms per volt. with
overload bugzer, £8.10.8. Other types in
stock from 39/9.

R.S.C. 30-WATT ULTRA LINEAR

Al0 HIGH FIDELITY AMPLIFIER

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equally with most ex-
?enslve amplifiers available. Hum level
0 dB down. Frequency response +3 dB
30-20,000 c/s. A specially designed section-
ally wound ultra linear output transtormer
18 used with 807 output valves. All oom-
ponents are chosen for reliability,
valves are used EF88, EF8s, ECCS83, 807,
807, GZ34. Separate Bass and Treble Con-
trols are provided. Minimum input required
fol;\full out!.\put. is only 12 millivolts 8o that

1 (1) Ml(,l! PIIONE OR
PICK-UP IS SUITABLLE. The unit s
designed for CLUBS, SCIIOULS,

THEATRES, DANCIL llALLH or OUT-
DOOR FUI\CTI()NN etc, For use with
Electronic ORGAN: B m
RIIYTHM (;llT»\R. N1 RING
etc. Por standard or long-playing records,
OUTPUT SOCKET PROVIDES L.T.
and H.T., for RADIO FEEDER UNIT.
An extra input with associated vol. control
is provided so thht two separate inputs such
as Gram and '‘Mike" can be mixed,
Amplifier operates on 200-250v. 50 ¢/s. A.C.
Mains and has output for 3 and 15 ohm
it of parts with fully

speakers. Complete
punched chassis and point-

1 1 Gns I:o-[i)oint wiring _dlagrams
Ll instructions. If required
Carr. 10/- erforated cover with ocarry-

ng handles can be supplied
for 19/9. The amplifier can be supplied,
factory bullt with EL34 output valves and
12 menths’ guarantee, for 14 gns.
Send S.A.E. for leafiet.
TERMS: DEPOSIT 34/6 and 9 monthly
payments of 33/6. (Total 18 gns).
Suitable microphones and speakers avail-
able at competitive prices.

FANE HEAVY DUTY HI-FI SPEAKERS
12in. 15 ohms, Cast chassis. Exoeptionally
robust 2in. diam. Voice Coll Assemblies.
122/10 0watt.5gns.  122/10A 20watt, 8gns.

122/12 20watt.7gns. 122/12A 20watt, 8ens.

122/14 22watt, 9gns.  122/14A 22watt.1081s.
122117 Zwatt,£11.17.6122/17A25watt£12.17.6

15in, 15 ochms. Cast ehassis, Exceptionaity
robust 2in. diam. Voice Coil Assemblies.
152/12 20watt, 12gns. 152/12A 20watt,13gns.
162/14 2Twatt,14gns.  152/14A 27watt.15gns.
162/17 35watt,16gns. 152/17A 35watt,178ns.
“A” {ndicates dual cone type. 30-17,000
c.p.s. Send S.A.E. for leaflets and terms

R.8.C. GRAM. AMPLIFIER KIT. 3 watts’
output. Negative teedback. Controls Vol.,
Tone and Switch, Mains operation 200-250v,
A.C. Fully isolated chassis. Circuit. etc.,
supplied. Only 38/9. Carr. 3/9.

GL3A MINIATURE 2.3 WATT GRAM
AMPLIFIER. For use with any single
or auto-change unit. Output for 2/ ohm
speaker. For 0-260v. A.C. mains. &ize
11# x 24 x 24in. Controls: Vol. and Tone
with Switch. Only 58/6.

in. 10 WATT HIGH QUALITY
LOUDSPEAKER

In_walnut veneered
cabinet, Gauss 12.000
lines. Spoech coil 3
ohms or 15 ohms.

12

1
only ... £4.19.6
Terms: Deposit

11/3 and 9 monthly
payments of 11/3.
(Total £5.12.8)
12720 WATT NI-F1
LOUDSIEAKERS
IN CABINLETS. Size
18 x 18 x10in. Finish as above. Only £7.19.6.
Terms: Deposit 17/9 and 9 monthly pay-
ments of 17/9 (Total £8.17.8). Carr. 8/6.

LINEAR TREMOLO/PRI-AMP. UNIT
Designed for Introduoing the Tremolo
effect to any amplifler which 1s fitted with
a reserve power supply point for smoothed
H.T. 6.3v. A.C. L.T. The unit plugs
Into power supply point and any input
socket or amplifier, Controls are Speed
(frequency of interruptions). Depth (for
heavy or light effect). Volume and Switoh.
Three sockets are for two lnput.s 4 Gns
and Foot Switch, g

RSC 4/5 WATT AS HIGH-GAIN AMPLIFIER

smali club, ete.

300 v.
of a kulllu

2-3 ohms speaker. Chassis is not Hve.
fully punched ehassis (with haiorl.llo)
to-point wiring diagrams and It

or assembled ready for use 25/- extr.
5 monthly bayments of 22/6 (Total £6.

istructions. ! lixeeptional
plus 8/6 carr.
) for assembled uvnit.

A highly-sensitive 4:valve qualiity amplilier yor the home,

Onty 30 miliitivolts tnput is required for

full output so that It is suitable for use with the latest
Tigh-fidelity Plck-ub heads In addition to all other types
of plek-ups and practically all “mlkes”. Separate Bass
and ‘Freble Controls
playing record equali
a i lll)\Vll. 15 dB of Negative feedback is used.
25 mA and L.T. of
Feeder Unit,
For A.C. mains input of 200-230-230 v. 30 c/s,
Kit is complete in every detall and lonclhudes

re provided, These give full tong-
atlon. Humn level is negilgible being
11.T. of
1.5a, is available for the supply
or Tape-Deck, pre-amplifier
CGutput for

6.3 v,

with Gold Hammer finish and point-

value £4-1 5-0

deposit 2/6 and

JASON FMTI
V.H.F./F.M. RADIO TUNER DESIGN of
parts including valves, tuning dial, escut-
cheon, etc. Total cost £6 19 6

SUPERHET FEEDLER UNEE. Design of
a high quality Radio Tuner (specially
suitable for use with our Amplifiers).
Controls _are

L.T. of 68.3v. 1 amp. requlred from amplifier.
Size approx. 8 x 6 x 7Tin. high. Simple align-
ment procedure. Point-to-noint wiring
diagrams, tnstructions and priced parts list
with {llustrations, 2/6. Total bullding
costs £5.5.0. S.A F.. for leaflet.

TRANSISTOR SALE wujiara ocmi g/,
0C45 4/11. 0CC44 4/11, 0C724/9, 0081 4111.
Ediswan XA101 3/9, XA112 3/9, XB113 8/9,
XB104 3/9, XCI101A 3/9. Postage Sd for
up to 3 transistors,

EX GOVT. SELENIUM /
RECTIFIERS I12v I5 AMP ]9 9
(BRIDGE) F.W. ONLY

Ex. GOVTI. SMOOTHING CilOKES,
200 maA, 36 H, 50 ohms. Parmeko 8/9:
150mA, 10H 50 ‘ohms 9/9; 120mA, 12 H, 100
ohms, 8/9; 100mA, 10 H, 100 hms 6/9; 60
mA, 5-10 H, 250 ohms, g/11.

TANNOY RE-ENTRANT LOUD-
SPEAKERS, For outdoor or 25/9
Faotory use. 8 ohms, 8 watts. Only

HI-FI 10 WATT AMPLIFIER
Brand New Complete Carr,
e £7.19.6 58

Manufacturer's dlscontlnued Model, Push-
%ull output. Latest high efficlency valves.

ual separately oontrclled Inputs for
‘Mike’ and gram. Separate Bass and
Treble Controls, High Sensitivity. Outbut
for 3 or 15 ohm speaker. Guaranteed tested
and In perfeot working order.

TRANSISTORISED SOUND MIXER
Enables mixing of up to 4 inputs, l.e., mic.,
tape, gram., tuner, etc., into single output,
Compact and

completely self-

contained, uses

standard 9 volt

battery. Four

standard jack

inputs.

PRICE 49 [6 I

R.S.C. G5 AMPLIFIER

for Guitar, ‘Mike’, Gram or Radio

5 watt high quality output. Incorporating
high flux 12in. 10 watt 12,000 line loudspkr.
Sensttivity 30 m.v. High impedance iack
input. Handsome strongly made cabinet
(size 14 x 14 x 7in. approx.) finished in com-
plementary shades of Rexine/Tygan. 200-
250v. A.C. malns. Sultable for Lead or
Rhythm Guitar in home or small club, etc.
£9.19.6. Or DF‘POSI’I‘ 22/3 and 9 monthly
payments of 22/3 (Total £11.2.8), Carr. 7/6.

R.8.C. BARY ALARM or INTER-COMM
KIT. Complete set of parts with diagrams,
etc. Housed in two polished walnut finished
cabinets of pleasing design. High sensitivity
For 200-250v. A.C. mains.’ Fully isolated.
Controllable at both units. An intercomm.
of this class would normally cost £20-30.
Only 88/6. carr. 5/- or assembled ready for
use. 6 gns.
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R.S.C. G100
100 WATT AMPLIFIER

TERRIFIC POWER OUTPUT FOR ALL PURPOSES!

For ELECTRIC ORGAN, LEAD, RMHYTHM and BASS
GUITAR and any other musical instrument. FOR
VOCALIST, Gram, RADIO and Tape etc.

* Incorporahing SIX 12in. PLUS TWO 15in. HEAVY DUTY LOUD-

SPEAKERS. Total Rating, 140 watts.

% Housed in 4 substantial Wood Cabinets of pleasing design and
covered in contrasting shades of Rexine and Vynair with ‘gold’
trimmings.

% 4 Jack Inputs in TWO CHANNELS with 4 Independent Volume
Controls.

“% Separate Bass and Treble Controls on each channel.

% For standard 200-250v. A.C. mains operation.

(MANCHESTER: LTD

Fantastic ] Carr. 30/-]

- Send S.A.E. for full des-
Value 2 G ns. criptive leafiet, or visit one
at only of our many branches and

Or Deposit £10.14.2 and 52 weekly | 1ear this fabulousamplifier

pavments of 35/- (Fotal 974 Gns.)

w@-m?’; i

9;@%?»%»%33% o

ALL INTEREST CHARGES
REFUNDED

IF SETTLEMENT MADE WITHiN
6 MONTHS

R.S.C. BASS-REGENT 50 WATT AMPLIFIER
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT
For lead, rhythm, bass guitar and all other musical instruments
For vocalist, gram, radio, tape and general public address

* UNUSUALLY POWERFUL LOUDSPEAKER
COMBINATION consisting of a FANE HIGH
FLUX 15in. 30 watt unit PLUS A FANE 12in. 20
watt unit with extended frequency response.

* 4 Jack Socket Inputs and two independent Vol,

Controls for simultaneous use of up to 4 pick-ups

or ‘mikes’.

* Separate cabinets fully covered in con-
trasting tones of Rexine/Vynair with
‘gold’ trimming., for speakers and

HEAVY DUTY LOUDSPEAKERS
SUBSTANTIAL CABINETS

TYPE BGI

Two Tone Rexinef
Vynair covered. Suit-
able for Bass Guitar.
Speaker Unit 15in.
High Flux, 15 ohms. 30
watts. Cabinet size
approx. 2¢ x 21 x 13in.

only 191 Gns.

Or Deposit 51/9 and 3
monthly payments of
44/5, (Total 214 GnsJ)

amplifiers.

R.S.C. BASS/20 AMPLIFIER

SUITABLE FOR BASS GUITAR
A highly efficient un:t incorporating mas-
sive 15in. high flux loudspeaker specially
constructed to withstand heaviest load con-
ditions. Rating 25 watts. Inaividual bass and
treble controls give ample "‘Boost” and
“Cut’’. Two jack socket inputs separately
controlled. Cabinet is of substantial con-
struction and attracsively finished in two
contrasting tones of Rexine and Vynair,
Size approx. 24 x 21 x 1&ir. OC%” l"éG
Send S.A.E. r deposi
for leaflet 29 Gns' & 12

monthly payments of 51/6. CTotal 33k Gns.)

R.S.C. COLUMN
SPEAKERS

Covered in two-tone
Rexine/Vynair. Ideal
for vocalists and Public
Address. Normally supp-
lied for 15 ohm matching
but can be supplied for 100v.
line for 35/- extra.

* Separate Bass and Treble Controls
glving ‘boost’ and ‘cut’.
our many branches and compare the Bass
Regent with units at more than three
Cash Or Deposit £5.11.0
4 ' Price and 12 monthly
Gns. (Fotal 51 Gins.)

INTEREST CHARGES REFUNDED IF

R.S.C. BASS-MAJOR 30 WATT
AMPLIFIER

PUT UNIT FOR VOCAL AND INSTRUMENTAL
GROUPS

guitar and all other musical instruments
% Incorporating two 12in. 25 watt Heavy Duty. High

Send S.A.E, for leaflet. Or call at one of
times the cost. Carr. 17/6.
payments of £4.

SETTLED IN 6 MONTHS
AMULTI-PURPOSE HIGH FIDELITY HIGH OUT-
Eminently suitable for lead, rhythm, bass

Flux Fane Loudspeakers. one with dual cone for high

Type C58, 13-20  watts. frequencies.

F'“’T{d f:xve 8in. high ﬁiux +* Robust wood cabinet with exceptionally attractive
Spea erz.z Overall CS 2 covering of Rexine/Vynair with gold trimmings,
apl%l oxéi 21 Gns 1‘8"‘ % Four Jack Socket Inputs and two independent Volume
’(()r ti‘epo:it of” 29/- and/-b Controls for simultaneous connection of up to four

Pick-ups or “Mikes
* Separate Bass and Treble Controls.
SUPERIOR TO UNITS AT TWICE THE COST.

nthly paymems
(’l m.ll £14.10.

20/-

Type C412, 40 watcs Fitted
four 12in. 12 000 line 10 watt Send  S.ALE. for leaflet
speakers. Overall size 52 x 39 G ns Carr. or call for demonstration
(1:3 x’lln approx 19 1 Gns ® 17/6 at any branch.
Or Deposlt of )ll" and 9 | Terms: Deposit £4.3.0 and 12 monthly' R.S.C. GI5 I5 WATT AMPLIFIER
monthly payments of 44/5 | payments of £3.8.4 (Total 43 Gns.) for Lead or Rhythm Guitar, ‘Mike’,
(Total 214 Gns) Gram, or Radio
r High-fidelity push- pull output. Separate
3UW HIGH uUAlITY AMPllrIER bass and treble ‘“‘Cu nd ‘‘Boost' controls.
- Twin separately conr,rollnd

inputs so that two instiu-
ments or *‘mike’” and pick-
ups can be used at the same
time. Loudspeaker is a
heavy duty high fiux 12in. 3§
20 watt model with cast
chassis. Cabinet is coversd
in contrasting shades of

A Four Input, two volume control Hl-Fi unit
with separate Bass and Treble 'Cut” and

“‘Boost' controls. Designed tor vocal or Inst-
rumental groups. For Bass. Lead or Rhythm
Six Mullard or Brimar latest type

W n chrome carrying handles.
Attractive black amd gold perspex fascia plate.

exine/Vynair, .
For 200-250v. A.C. mains. Output for 3 or 15 ﬁ;lgxlgg, Size Arp.§
ohm speakers. Send S.A.E. for leaflet. 19 Gns a"r
1 Carr. or Deposit 2 Gns. and Only =10/

Sen S.A.E. for leaﬂet
Or DEPOSIT 2 Gns. an
12 monthly payments of 33,3 (Total 21 Gns.)

monthly payments of 38/6

10/-
2z (Total 18} Gns.)

GNS.
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R.S.C. STERED 20/HIGH FIDELITY

AMPLIFIER

PROVIDING 10/14 WATTS ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL

BUITABLE for “MIKE"”, GRAM.,

Peatures Inolude:

Y Four-position tome and
laput Selector switeb.

ountput of 2° watts can be obtaned.
“Li™ and “Cut” controls.

Neun penel indicator.
e Perspex F

4, tested and sup

oompensation
8tareo/Mono switch so that peak monaural
Soparate Bass *Lilt" and “Qut™ and treble

10.13 Gnis.

send 8.A.R, for iilustrated leaflet. Carr. 10/-
Cowplete gel 0f parts with point to poing
wlnnu diagiams snd instiuotious, or Factory
with our usual
12 mmontha‘guarauntee for 18 rng, or DRPOSIT
2 gns. ane) nine wonthly payments ol 41/6

RADIU OR TAPE. INTENDkD FOk THL
HOME OR S$TUDIO BUT S8UITABLE FOR LARGE HALLY OR CLUB®

Based on a ourrent Mullard design and em-
iluylng valves ECC83. EOUSS, ECL86. ECL4S
CL86, BULBG EZ81. Output trunsformners
are high quam.y sectionaliy wound to required
Output tehl for 3 and

15 ohw speakers on each channel.

FREQUENCY RESPONSE 4 20-
20.000 c.p.s.

HUM LEVEL 65dB down.
BENBITIVITY: 18 wmillivolts maximuro.

HARMONIC DISTORTION (each channel)
0.2%.

2B,

Vor aperation an 200/260v. A.C, Mrins.

AUDIOTRINE HI-FI TAPE REGORDER KIT25%:

REALISM AT INCIRLDIBLY LOW COST, CAN i AsscMabliug IN AN HO

Incorporating the latest Collaro Studio Tapo Transcriptor. The Audiotrine righ Quaur.y g\

. Speaker. emply Tape Spool, &
o8t Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two contrast-
urchased individually
n the £60-£80 olass. $.A.K. tor leatfets. TERMS. Doposit

with ne
Reel of
ing shades of Rexine and Vynair, 8izo 14} x 15 x B’ln high and clrcuit, Total cost if
approximately £40. Performance equal to units

£3 and 12 monthly payments of 44/-. (Totol 28 Gns),

gat.lve feedback equalisation for each of 3 speeds. High Flux P.M

ape Ampllﬁer

on and CREDIT SALL
Aocounu sottied tn 6 months

R.S.C. POWE PACK, 3wb.  Louvreo
mew case only 8 x 9§ x 2}in. Stove enanecl-
led, For 200-250v. A.C. malns Output at
4-pin plug and -ocket 250v. mA. Fully
smoot! ed and 6.3v 2a. Suimble tor Pxe—
amp. or adio Tunor.

SCOOP PURCHASE OF HIGH QUALITY
BRAND NEW RECORD CHANGERS

GARRARD 3000 LM
210 Gns.

Very latest model. Normal
rr. 58,

INTEREST CHARGES REFUNDE

HI1-F1 CRYSTAL PICK-UP HEADS
Standard replacement

.5.R. and Collaro.
Snereo-Mennural Ronette
&teroo-Monaural 38/6. B.S% Storco 30/,
PICK-UP ARM. o i
latest Acoal
CRYSTA.

NP110 1?19, R.T.C, 1 /9. Acos Mic. 40 25 l?
Acos M 2079, Stick type Acos 39
39/9, BM3 with neckband and heavy tahle
stand 49/6. Lapel type 26/,
COLLARG JUNIOR. 4-speed Bingle
Player Unit a.nd Orysta.l Piok-up with hi-fi

Retall rice approx. £12.15.0.
Heavy Turntable and light- Ca
welght pick-up arm. High fidelit

Turnover hea.d nly A Sterco/
T }\Jt 4-ap g A 'l‘o-g%!ACNGE:,lGS Mono cartridie. Fully quarante

W, ~fi turnover hea arr, 4/6.

GARBARD " AUFofIn"® Z8FiuD | 5474 STEREO AMPLIFIE
AUTO-CHANGER wlth hizh fidelity | A complete set of parts to con- ' B Gn§
plok-up. Latest model, For 200-250 v. . | struct a £ood quality Sterco .

malns £6.19 8. Carr. 4/6, amplifier with an undiatorted output tolal

GARI AT6 AUTO-SLIM DE- | watts, For A.0. mains input of 200-250v.
UXE 4- PEED AUTO-CHANGERS. | Senaitivity 180 m.v. Ganged Vol. and Tone

Turnover 008 head, for 200-250 v. A.C.| Controls. Preset balancg oontrol. Full in-

maing, £11.9 ~teuetinns and wiring dlagrams supplied,

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Aft1

PUSH-PULL ULTRA LINEAR
OUTPUT “BUILT-IN” TONE
CONTROL PRE-AMP STAGES
Two input sockets with associated controls
allow mixin "mlka" gnd gram., as in AlQ
chh sensly vn lncludes 5 valves, ECCS3.
EL84, EZ8). High Quality sec-
t.xonally woung out. ut transformer specially .
designed for Ultra Linear operation and reli-
able small condensors of ourrent manufact.ure.
INDIVID ONTROLS FOR BA. AND
TREBLE e Frequenuy Tes-
ponse +3 dB 30-20,000 Six negatlve feed-
baok loops. Hum ONLY 3
mllllvolt.s INPUT xequlrad for FULL OUTPUT. Suitable for use with all makes and tvpes
iok-ups and microphones. Comparable with the very best designs for STANDARD
ONG PLAYING RECORDG. For MUSICAL INSTRUMENTS such as STRING
IRASS LEA[) RHYTHV GUITARS, ate.
OUTPUT SO(‘KET wlnh plug provides 300v. 30mA, and 6.3v. 1.5a. For supply of 3 RADIO
FEEDER UNIT, Size arprox 12'x 9 x Tin. For A.C. mains 200-250v. 50 0.p.s. Output for 3
and 16 chms speaker. Kit is complete to last nut. Chassis is fully punched. Full instruc-
tions and point-te-point wiring diagrams supplied. Only Gns carr,
i()r factory bullt 1/8 extra). * 10/-.
f requlred louvred metal cover wi‘h 2 carrying handles can be suppucd tor 18/8. TERMS
LED UNITS. DEPOSIT 25/- and 9 monthly g:ymen of 25/~ (Total
£12 10.0). ‘Send S,A.E, for illustrated leaflet dotalling Cabine soenkerb Microphones.
etc., with cash and qredit terms.

t

t
4

ONLY 3 £
PAIRs OF I
SOLDERED ‘}y
.ml.\ l;; %
AT 2

AVAILABLE AT ALL BRANCHES

ARMSTRONG. TRUVOX, LINEAR

ROGERS,LEAK and JASON EQUIP-

MENT, GOODMANS, W.B. AND

FANE SPEAKERS, GARRARD AND !
GOLDRING TURNTABLES, LUS-

TRAPHONE, GRAMPIAN, RESLO

AND SHURE MICROPHONES

CASH OR TERMS

Wi, “SrENLORIANT BIGH FIDELITY P.M,
SPEAKERS HI'1012. 10 watts ruting. Where a
really good quality speaker at a low price ls re-
quired, we highly recommend this unit with an
amawing perforrnance. £4.12.0. Pleasc state
Xhother 8 ohm or 15 ohw required.

R.5.0. JUNIOR BABS REFLEX CABINET. Desigu-

ed for above speaker, but suitable for any good
quality 8in. or 10in. speaker. Acoustically linsd and
ported. Polished walout veneer tinlsh. Bize 18x12x
10in. Btrongly made. Handsome appearnoce. Fn-
anrvs superb reproduction for nnly £3.10.8.

R.3.0. STANDArD vASS REFLEX CABINET. For
1%in. loudapeakers, acoustically lined and rorted.
8ize 20 x 14 X 13In. Beau-
tifel walnut vebuver fin-
Ish.  Eapecially recowm-
mended tor use with
Audlotrine Speakger By
8.

tem .18.8.
AUDIOTRINE CORNER
OONSOLE OCABINETS.
dtrongly made, Beautiful
pohahed waigut veneered
liniah,  Pleasing design.
JUNIOR MODEL. To
take up to 8in. speaker.
Sise apptox. 20x1lx8ln.

6/9.
ST/.NDARD MODEL. To
take up to 10in. speaker.
Size U7 x 18 x 18in. 24.11.6.

SENIQOR MODEL. To take up to 12iu. speaker and
with Tweeter cut-out. Bize approx. 30 x 30 x 18I0,
(Recommended for use with Audiotrine speaker
Avstem:) 7 eps. or terms.

[Tf\ﬁxu TAPE PRE-AMPLIFIER. 'l‘ypc LP/1, Switohoed Negative feedback b tLunlI-
satlon, Positions far Record lin., 3tin., 7tin. and Playback. EMS84 Recording Level
Indicator. gned primarily as the link between a Coltaro Tave Transcriptor

and a High {u)tt;eihy amplitier, but suitable for alinost Only 93_ Gns.
R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER

any Tave Deck. 8.A E. for leatiel,

A complete set Of parts [or the construction of a stereo-
phonic amplifier giving 5 watls high quality output on
each channel (total 10 watts). Sensitivity is 50 milli-
volts. Sultable for all crystal stereo heads. Ganged
Bass and Treble Control give equal variation for “lift”
and ‘‘cut’. Provision Is made for use as stralght
gmonaum.l) 10-watt amplifier. Valve line-up ECCS3,

1.84, EL84, £Z81. Outputs Ior 2-3 ohm speakers.
Polnt-to-Point wiring diagrams 8 Gns
st.rucuons supplied. Send S.A.E, for leaﬂet. -

. ull constructional details and price list 2/5. Carr. 10/-.
Or supplied factory assembled wlt.h 12 months guarantee for £11.7.6.
Termst Deposit 2 gns. and 9 monthly payments of 24/2 (Tom £18. 19.6)

AUI)IOII(IVI 111-F1 SPEAKER SYS-
EMS. Consiating of matched 12in. 12,000
llne 16 ohm high quality speaker; cross-
over unit {con-
sisting of
choke, conden-
ser, oto.), and
Tweeter. The
smooth res-
onse and ex-
ended fre-
quency  range
ensure surpris-
ingly reallstio
reproduction.
Standard 10
watt rating.

20 watt. £6. 19 6 Carr. 7/6.
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BRADFORD, BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL, | SEE PRECEDING PAGES
LEICESTER, LEEDS, LIVERPOOL, LONDON, MANCHESTER, MIDDLESBROUGH, SHEFFIELD | FOR ADDRESSES

SELENIUM RECTIFILILS R.S.C. BATTERY CHARGING EQUIPMENT Guaranteed |2 months
FW BRIDGE ~ HT. TYPESH.W. All for AC Mains 200-250v. S0c/s RATTERY CIARGER KITS
ASSEMBLE l) IHMEAYV | Consisting of Mains Transformer
4 amps 6/12 F.W. Bridge, Metal Rectifier.
Fitted Am- 3 well ventilated steel case, Fuses,
meter and|variable oulpul. Fuse-holders. Grommets, panels,
variablelMains Transfor- Heavy Ducy Clips, circuit. Carr.
charge rate|mer0-200-230-250v.|3/6 extra.
selector. Also|F.W. (Bridge) Sel-|6v. or 12v. 1 amp. .......... 22/9
selector plug|enium Rectitier.|As above #
i for 6v, or 12v.|Ammeter. Vari-|6v. or 12v.
charging. Louvred stecl case with stoved|able Charge Rate|6v. or 12v,
COMPLETE POWER PACK KIT greyv hammer finish. dP used 'tmd ready Fellecmr Fpancls &m(ﬂefg‘s o500 g
for use with mains and outbu Plugs. Fuses -

A . leads and battery clips. Can 446. 59'9 Fuse-holder and|meter and varlable charge
Consisting of Mains Trans.. Metal|Terms: Deposit 12/~ nd 5 monthly|circuit. 59/9, rate selector
?r:coto?hin thoub%]e eallc]gtrolgt.}c payments ol 12/- (|m-u £31 .0). Carriage 4/6

A i B e el CHARGER KIT, 12v. 10 Amp.
TONI00 o0 A gnaine; 19 11 SELENIUM RECTIFIER ASSEMBLED CHARGER with variable charge rate adjust-
6/12

Gutput 250v., 60mA, 6.3v., 2a. v. 1 amp. in enamelled|ment and ammeter. Fuses, F.W.

{MANCHESTER) LTD

6/12v, 6a.15/3 250 v. 250 mA 11/9
6/12 v, 10a. 26/9

6/12 v, 15a. 35/9 Contact Cooled
250 v. 75 mA, F.W. (Bridge), 10/11.
250 v, 50 mA, F.W. (Bridge), 8/11.
H.W. 250 v. 60 mA, 5/11.

. 52/9

Brand New case. Fused and MetalRecrlﬁer Mams £4 19 6
(,HAI{GP R AMMETERS 8,9 6/12v. 2a. with mains and 27,9 Trans . F00-2
0-15 a., 0-4 a. 07 a. each. F.W. Bridged gutput leads. c.b.s. and P Carr. 10/-

R s c MAINS TRANSFORMERS ( MIDGET MAINS Primaries 200-250 v.
GU A 50 cfs. 250v. 60mA, 6.3v. .. _11/9
Interleaved and Impregnated. Prim- | FULLY sllRoL 250-0-250v. 60mA., 6.3v. 2a .. 12/11
aries 200-230-250 v. 50 ¢fs. Screened 4%-8—4%& %ggmg g C T.5 233 5 Both above size 2§ x 2§ x 2iin.
; 4 -125V. m 3 6.3v. FILAMENT TRANSFORMERS
55((;_‘(;_25\",!,“%“ T/{l G"gvnzla“al,s (;l lv";ngcjg C.T.. by, 3a All with 200-250v. 50 c¢/s primaries 6.3v.
350-0-350v. S0mA. 6.3v. 2a. 0-5-6.3v. 2a  19/9 150550 Shom L5a. 5/9: 63y, 20, 7/6; 12v. la, 7/11; 6.3v.

$0522 OUTPUT TRANS 3a, ; 6.3v. 6a, s 12v. 158, twice
%?)8_8_%83 igg,mn& 2 53 %a:)a la %58 Midset Battery Pentode 86:1 for 354 5 17/(5/11 v avIS
= 3 £ ete. oo . ‘ . S (1 cres

ggg'g'g&og igggg ggg gi ggvs ?V ?a 279 | gmali Pentode, 5,0009 to 30 .. 4/8 ;5})13‘2 %‘!1[()[?{('25(015;1’,:1\5‘“3 . .. 11/8

Mullard 510 Amiplifice & 10T a1g | Small Pentode, 7/8.0000 to 30 .« 4/6|100mA. 10 H. 200 ohms '_ P TBIg
300-0-30v. 100mA, 6.3, 40, 0-5°0.3v. 33 53/g | Sraudard Fentode 5.0000°t03a .. 5/9 | gomA. 10 1, 350 ohms ORDO 11:
360-0-350v. 100mA. 63v. da, 0-5-6.3v. 32 27/9 | {iandard Pentode 7,000 to3a .. B3| 6omA! 10 H. 400 ohms D am
350-0-350v. 150m A, 6.3v. da, 0-5-6.3v. 38 /9 | pighepull § watts, L84, or 6V6 to 35 SR, rz:sné\o\?[“(s)okgllsl‘%gmanea-
FULLYS HROUDED or matched to 150 9/9 | .9-18v. 1a, 12/9; 0-9-15v. 2a, 14/93 0-0-15v
250-0-250v, 60mA, 6.3v. 28, 0-5-6.3v. 2a Push-Pull 10-12 watts to match 6V6 or Vel 2 b ; P .

Midget type 24 X 3 x 3in. 1711 | - ELS84 to 3-5-8 to 1 91 | 32 16/9: 0-0-10v. 5a. 19187 0-6-15v. Ba, 23183

1
9250-0-250v, 100mA, 6.9v. 4a, 0-5-6.3v. 33 ~ 28/9 | Following types rorsand 150 Speakers 0-9-15v. 8a, 28/9.
300-0-300v. 100mA, 6.3v. 4a, 5v. 3& .. 28/8 | Push-Pull 10-12 watts 6V6 or EL84 .. 18/9 | AUTO (“70 upiStep down) TRAlgssé I

300-0-300v. 130mA, 6.3v. 4a. C.T. 6.3v. Push-Pull 15-18 watts, 6L6, KT66 ,. 22/9 | 0-110/120-230, 50-80 watts, 13/9;
ia, for Mullard Amplifier 35/9 { Push-Pull Mullard 510 Ultra Linear 2g/9 | watts, 49/9; 150 watts, 27/9, e

350-0-350v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 28/ Push-Full 20 watts, sectionally wound MICROPHONE TRANSFORMERS

350-0-350v. 150mA. 6.3v. 4a, 0-5-6.3v. 3a  37/9 6L, KT66, EL34, etc. .. 0o .. 49/9 | 120-1 high grade, clamped, 8/9.

Have you sent for your copy’ LY INCLUDING
ENGINEERING OPPORTUNITIES V;EITC?ULSIEYC%R pRAG“%A‘“ TOOLS!

is a highly informative 156-page guide to Qu‘ -
the best paid engineering posts. It tells e ,7;2':{:"‘%‘}3‘.’;.0’?‘:‘]
you how you can quickly prepare at home Civil Engineering, Basic Practioal and Theore= B.1.E.T.

for a recognised engineering qualification Radic Engineering, tio Courses for beginners is ;0 qpy offers you_a

and outlines 2 wonderful range of modern A‘:‘,’,z‘;’;’g:’gg,‘g‘:"_ Radio, B R aeooni®®  yeallaboratoryirain-
Home Study Courses in all branches of Production Eng.. : Guilds ing at home with

practical equipmant.

i ing. i i i Building, Plasti Badio Amateurs’ E
ol Geesls St the Praceioal Foukio & Bleey | Srsuentamanat, | “EAES Gl ok or e
tronics Courses, administered by our s Praotical Radio B.1.E.T
Specialist Electronics Training Division— GET SOME Badiol&Teiocision Sorvicing ool e
the B.1LE.T. School of Electronics, explains | | RS AFTER eonies Baginseris SCHOOL OF
the benefits of our Employment D d SR e = ELECTRONICS
shgwin;mtx how to q5a11¥;nf3r ﬁsgtyea:rs YOUR NAME! *
promotion in one year. “fﬁ'l}’if%n' ] CoUPON NOW r
We definitely Guarantee Aa5iTmi- | W Please send me your FREE 156-page

ALO.B. “ENGINEERING OPPORTUNITIES"

¢ NO PASS —NO FEE” -

- AMBI.%,.B . |  (Write if you prefer not to cut page)
DET I S pronate | ANUAE | B NAME

T
“ENGINEERING * OFPORTONITIES” 'oday— FREE. Eto- olo. g ADDRESS
BRITISH INSTITUTE OF ENGINEERING :
TECHNOLOGY =
. ight’ , SUSIECT OR EXAM

(Dept. SE/21),29 Wright’s Lane, London, W.8 g sumcron txaw o
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BARGAINS QALORE

Transistor farrite rod aerisl with medium and

iong wave coils with circuit, /8.

Osoillator Coil snd set of 8 L¥. transtormers

for transistor #st with urcmb 12/6. Tuning
to suit sir-sp: d with tri

§/-. Ditto but min, 10mm., 18/8 the set; two

gang Condensers to suit. 8/6 (request sub.

min, circult).

Midget 3in. P.M. Loundapssker 3 ohm, 12/6.

80 ohm, 13/6.

Hidnl 208 pF 4+ 178 p¥F two-gang Tuning
with for set

Prlce 8-,
th-r(m Transformer, Sub-minlature, 8/8,
0005 m!d. Single Tuning Condenser. 8olid
dielectrix $in. spindie for trapslator or
Crystal set, with epindle tapped 8 BA, 2/6,
48" Sets (Receiver/Trausmitter pack set).
Unused seta complete except for crystals.
Paocked with parts and easily rebulldable iato
other gear. 19/8 each. Post 3/-

former, 250-0-250 at 80 mA.
6.8 volts, 5a (normal mains input), 12/6 each.
Carriage /6,
Output Transformer.  Btandard pentode
atching typs, 8/8 each. 88/~ per doz.
Blide Switoh, Sub-miniature but dpdt. &/-
each, 18/- per doz.
Other gear, 19/8 each. Post 3/~
Battery Charger Kit. Comprises 5 amp. trans:
former, § amp. rectifier, meta! case and meter
to charge 6 or 12 voit, batteries up to d amps.
With variable charge rate, 39/8 each. Pust
and insurance,
T.0.C. or Dubilier Tnbnlu Condensers.
5 mt 500 v. oo .. 10/ dos.

PRACTICAL WIRELESS
7 VALVE 5 WAVE SUPERHET

tamous maker
—has H.I. Btage
and manv  special
featurea — ovovers
Medium  and 4
Bhurt bands to
1L metres—offered
for lesy than the
value of the coll
pack alone, 12 volt

model, 83/6; no
Sowor k model,
1/ nused but

a little dusty, all
less acale and drive
—also less valves
but there are Htal:
dard octal types 8K7. 6K8, 8K7, 8Q7, 6V6. AV avallable, price 80/~
the set. DON'T MIs8 THIs! varriage and insurance, 7/4.

INFRA-RED BINOCULARS

These if ted irom a hign
voltage souroe w!ll enable
objects to be seen in the
dark. providlng the ob-
jects are in the rays of an
infra.-red beam. Each eye
tube contains & complete
optical lens system as well
a8 the infru-red cell. These
optical systems can be
used sa lena for TV camera—light cell eto. (details Bupplled). The
Linoculars form part of the army night driving (Tabby) equipnient.
They are unused and believed to be in good working order, but «oid
without a yuaruntee. Price £2,17.8 plus 10/~ carriage and iDawrance.
Handbook 2/6.

MAINS POWER PACK

Designed to operate transistor sets and amplitiers, AdJustable outpu
Av-—9 to 132 volts for yp to 500mA (class B working). Ta'zes the pluce
of any of the following batteries: PP1-PP3.-PP4-PG-PP7-PI’9 and
othera. Kit comprises: mains transforiner-rectifier, smoothing and load
resistor 5000 and 500 mid condensers, zener diode and Instructions,
Beal snip st only 14/8 plus 2/8 poat.

25mI500v. . /8 doz.
25 mf 350 v. 8/= dos.
L5 mt 500 v, o 8/- doz.
.0001 mf 1,000 v. /- doz.
001 mif 1,000 v, ,, . 8/- doz.
.002 mf 1,000 v, .. . oo 76 dor.
005wl 1,000v. .o .. .. §/-doz,
L3mi7B0Y. .. .. ., 8/6doa
Olm1000v. .. .. oo 10/=doz
Battery Charger Bectifier 12,15 v.
] l.mlh. 9/6.

ched for Mullard 510
Ampllﬂar. complete with lonar scree;
sections and stove edamelied, 18/8 set.
Filament Tranaformer, 6.3 v. 1} amps., 6/6,
Neon Lamp—rmidget wire ended. ldeal ains
tester, etc., 2/, Ex Govt., 1/6.
Philips Trimmers—0.30pF, 1/- ea. 0/ dox.
Tag hnall. Ideal for oconatriotors, experi-
ment.al circuits, ete. 3 of each of 12 different

5~

mydlok Panel Mounting Fuses wm; urrler.
5 amp,, &/- each, 15 amp., 2/6
Motal Reotifier. 950 v, 60-80 ml]llumpl, Ideal
for mains set or lnstrument or to replaoes that
expensive valve, 4/6.
Piano Key Type Switches, 3 key type, a/-.
1 key iyp. 8/9, 5 key type 4/6, post and

ng 1/», re less of number erod,
Olono Outfit, tor removing smells and gener-
ally improving any oppréssive atmosphere.
K1t consists of Phillps ozone ismps and oiains
umt. only needs box. 18/6 + 3/6 postage

Bhok H‘ht Unlt 1256 watt intensity com-
prises quarts lamp, adjustable lamp holder
and 128 watt choke. Only 29/8 + 6/¢

carriage and insursaoce.

Packard Bell I’N-Amp. Contains a relay

push-pull input and output transformera and

many useful lrru Leas valves 0/8 each +

2/6 post and ipsurance.

Fridge Hmdlu. with Yale-type locking mech-

anism, two keys and striking plate, 3/9 +

2/- POI'-. 8 for 80/-, post free.

O-1mA Meter made by the American Westing-

bousa Co.. 3 ln, diameter, flush mounting

scale callbrated (o volts. £5/- + 2/- post and
uranoce.

Ferranti Pire Bar. 500 watt, 10In., 3/8 each

+ 1/8 poat. Three or more post free.

B7G Valve Holder. But ke (Amphenol).

8/- doaen, 1/6. 8 dozen, poet free.

Proscision atstone Bridge, opportunity

ogoura trD bulld—100k wire wound 15 watt
otentiometer ce §f= -+ 1/~ postage.
ldon or. 38 Mo/s, with band 1

Brand uew, 9/8 cach post

and band 3 coils.
2/8.
Waterproof Heater Wire

18 yds. length, 70 watts, self regulating
temperature control, 10/~ post free.

VERO BOARD

We stock this very useful material B tbe
following sizes: 2§ x Oin.. 4/6; 2| x 3iin., 3/9;
3} x 6., 6/8.

Where postage is not defin-
itely stated add 2/- all arders
under £3.

THIS MONTH’S SNIP

@ Garrard Samaer ™

Record Changer
One ot the nicest record chang-
ers that this famous company
make—Automatic seiection
of records which tway be
mixed—inay aiso be played
manually. Finger tip ad-
Justment of Stylus pres-
sure. Fitted with mono
¥ head—but piockup wired
for sterco—suitable 200/250
A.C. mains-—cabinet space
required 14} x luln. wuh

4lln. above and 2}in,
DON'T MIS8 THIS 8PECIAL BNIP ouly £8.15.0 (pon and

Insurance, 6/6).

EX-ROYAL NAVY SOUND-POWERED
TELEPHONE

Thest require no batters
ies and will gu for long
perlods without atten-
tion.  Complete with
generator and sounder
which givea a high-
pitched  note  earlly
% heard above any other
nolse. Also Atted with
ap indicator lamp which
in quiet situations can
be used Instead of the
sounder or, where sev-
eral tolephones are used
together, will indloate
which one is being
oalled. Size 7% x 9 x 74in., wall mounting, deeigned tor ship's use but
equally suitable for home, offico, warehouse, factory. garage, etc.
In good order but solled. Price 29/6 each, plus 6/6 carriage.

750 mW TRANSISTOR AMPLIFIER

4 transistors including two
in pushspull input for crystal
or magnetic microphone or
plok-up—feed back loops—
sensitivity 5 m/v.,

Price 19/6

Post and Insurance 2/6.
35 ohm Bpeaker, 12/8 sxtra*

May, 1965

MAKING

AN FM
TUNER

Avallable
At present
{8 a very nice
cadmlum.pla.
ted F.M. Tuner
chausis  with boles
punched for onlla and
other components, also
& nloaly printed perspex
front, calibrated usual F.M.

trequenclea. Real bargain 6/8 + 2/- or with
two-gang tuning condenser 10/~ + 3/+ poatage

Speaker Bargams
12in, High-
fidelity loud.
speaker.
High tiux
permancnt
magnet tyne
with  either
3 olun or 13
ohin  Speech
coil. wil
handle up to 10 watts, Brand new by famous
maker. Price 27/8 + 3/6 post and insurance.

Hi-Fi Speakers
Hi-Fi Speakers-—E.M.L. Ceramic magnet
12,000 iinen, size: 13 x 8in. (roughly equiva.
lent to 1n. round speaker). Bass frequsbey
40-50 o/s. Handles up to 10 watta, Price 38/8
plua 8/- carriage and lns. 8tate whether 18
ohm or 8 ohm.

TRANSISTOR
SET CASE

Very modern cream
cablnet, size 5} x
3 x Nin. with
obrome handle,
tuning kuob and
scale. Price 4/6 plus
1/6 postage.

American made
heater

oscllloscope  tube.
3PF7, 6.3 w. 0.4 amp.
clectrostatle deflection, brand new and
guaranteed with clrcuit diagram of ‘soope,

8in.
type No.

15/~ each, Plus 2/6 post and Insurance.

Simmerstat Heater Regulator
Suitable to control clements, heaters,
wolderlng rons und boilink rings up to 2.600
watts, Complete adjustable, normal price
38/~ each. special suip price 12/8, pius 1/6
hogtage and insurance.

THERMOSTATS

Type *A’ 15 amp. lor controlling room heaters,
greenhouse, airing oupboard. Has spludie for
polnter knob, quick!y adjustable from 30-
80°F. 9/8 plus l/- po-t Suitable box for wall
mounting, 8/=, & P. 1)

Type ‘B’ 15 lmp. This 1a & 17in. long rod
type made by the famous Bunvic
Co. 8pindle adlusts this from 50-
550°F. Internal screw altera the
setting so this could be adjustabie

over 30° to 1,000°F. Bultabie for
controlling  furnsce, over kilu,
imtnersion beater or to make flame-
stat or tire alarm, 8/6 plus 2/6 post and
insurance,

Type ‘C’ is a small porcelain thermostat as
litted to eiectric blankets etc. 1§ amp. setting
ad)ustable by screw through side, 8/8, P. and

Tyna 'D‘ ‘Wae oall this the [oe-atat aa it cuts in
snd out at around freezing point, 2:3 amps.
Has many uses, one o which would be to
keep the loft pipes from freezing, if a length
of our heater wire (16 yds. 10/~) is wound
around the pipes, 7/8, P. & P. 1/-.

Type *E’, Thia is & astandard refrigerator
thermostat. 8pindle adlustments over normal
refrigerator temperatures, 78 plus 1/- post.

ELECTRONICS

(CROYDON)

LTD

266 LONDON ROAD WEST CROYDON, SURREY
Post orders to: 43 Silverdale Road, Eastbourne, Sussex
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UNIQUE

SPOT OR FOG
LAMP

Made by Lucas.
Pencll beam, 36 watt.
Suitable for car, boat, |
caravan efc. Complete
with 6 or 12v. bulb, flex,
cables and fixing bolt. Re-
markable bargain, 12/8
plus 2/6 post & insurance.

LUCAS 12v IGNITION COIL

Ex-W.D. Unused, guaranteed perfect order,
Buit most cary, 12/6 plus 1/6 post.

Flat or

JUMBO
% VALVE
'it‘g BASES
Ceramic 4 pin

transmitting
Price 3/6

for
valves.
each.

SELF
ENERGISED
TELEPHONES

These require no bat-
teries; in fact they
have only to be con-
nected by a pair of
wires. They can thus
be fitted into existing
bell circuits. Results
are extrcmely good
and maintenance

costs are mothing.
Handsets only 15/« each, post ete. 2/6. Two
post free.

CATHODE RAY TUBES

=1

VCR 517, 6in..
(replaces VCR 97 mw and
unigsued)
VCR 1394, 24in. .. 2ve
31

27/6
a 32/8
o 2718
. 22/6
a 42/6
.. 278
cv l.)‘JU L_m 2778 12/6

10 WAY CABLE ideal for interconnecting
units and for remote switching circuits—each
wav has a tlex copper core capable of carrying
b amps and insulated Lo 500v.—the cable iy
P.V.C. covered overall. Pricc 1/8 per yd. 10
ydr. post frec otherwise add 3/6 post.

5 WAY CABLE «imilar to 10 way 8d. vd., 20
s, or more post frec otherwise add 2/8.
TWIN RUBBER HIGH CURRENT FLEX
110 strands in each core—250v. grade—
carry a length of this in your car—if you are
ever stuck with a fiat battery—vou can join
up to another car—regular price of this cable
is 3/- pes yd. our price 17/6 for 10 yds. post
paid.

BAKELITE WALL SWITCHES Normal
household type for lighting ete., §f- doz. one
way or 10f{- ¢ way—36 or over post free
otherwise add /6.

A.C. METER, WALL or PANEL MOUNTING
Velt meter it dia. in wetal box for flush
Mounting—install one in your workshop and
you will always know how the mains are. 35/
ea:h, 3/ post and ins.

BLOWER MOTOR If vou are thinking of
making a heater or coolcr for your ear or
equipment, thix could be the basis—intended
for cuoling aircrafit equipment, runs OK off 12
volt. Price 12/8 plus 2/6 post and ins.
ELECTRICAL REV COUNTER This is a
dynamo with tlex drive shaft, simply take
ontput to a volt meter which you can cali-
brate in R.P.M.—beautiful instrument muast
have cost a fortune, 18/6 cach, post 2/6.
BPOT OR FOG LAMP Flat or I'encii beam.
36 watt. Suitable for car, boat, caravan etc.
Complete with 6 or 12v. bulb, lex cables and
fixing boits, remarkable bargain 12/6 pius
2/6 post and insurance.

Where postage is not defi-
nitely stated add 2/- all orders
under £3.

PRACTICAL WIRELESS

BARGAINS — DEPOT MUST

TELEPHONE REPEATER No. 1 MARK 1

This equipment is for amplifying telephone signals in both directiona
of traﬂ‘ic nnd also to remedy line distortion of speech. It is intended for
- -~y use with two wire or four

M} wire circuits, has four

¢ amplifiers and is in faet two

? quite independent repeaters
. wounted on the same panel

{ and having a comnion
power supply. The power
supply may be operated

< %

- from a 12-volt car battery

; or from standard A.C. mains.
The units are absolutely
néw in original packing
complete with spares and
* iostructional manual. Price

L ik { £7.10.0 each.  Post and

packing 12/6,

KLYSTRON REGEIVE R
. Partly stripped
* but countaining
- valuable Kly-

. stron with tun-
ing mechanism
and a host of

apares includ-
ing condensers
(paper an
mica), trans-
formers, relay
boblins, pot.
© meters, resis-

* tors, delay line,
- coils, coil form-

ers, knobs, pye
. sockets, trimn-
" mers, valve
bolders, a very useful chassis and case gize approx. 15 x 9 < 74in. and
hundreds of other ugeful sundries. Price only 9/8 plus 7/6 carriage
and packing.

BUILDING AN AMPLIFIER

Here is a buy for you!
Modulator Unit type 20.
Contains parts ideal for
building a large output
amplitier and all ready set
out in metal case. To
name & few: Four high
output valves Type KT44,
Driver valve Type MH41.
lron cored choke for up to
200 milli-amps,  Dozens
of wire wound and carbon
resistors, paper and mica
condensers. Terminals
and tag panels, etc., ete.
Three other items of
interest to everybody and
well worth the price asked for the unit are: 1. Transformer Relerence
10K/148. This ran act a8 auto-transformer to convert 230 to 110 or
230 tu 460, and alvo as a filament transformer 230 to 6.3 or 230 to
12.0 voits. 2, Miniature Circuit Breaker. For breaking 10 amnps A.C.
reset. by pushing knob. 3. Steel Case. With heavy gauge chass<is,
all ready cut out and itted valve holders, ete. Price for complete unit
is 12/8. Carriage 7/6.

UNITS FOR CONTROLLED AUTOMATIC
ROTATION

Two units work together to form a
Tower rotating device, with remote
vontrol.

Item 1, known as Tower 244, is in
fact the geared driving motor which
rotates the tnast. Thix iz quite a
heavy construction and would
rotate a heavy scanner, reflector,
beam array, etc,, ete.

Item 2, known as Indicator 1-221-A
is the remote controller which
enables the azimuth position of
Tower 24A to be coutrolled from a
remaote  hoint. Conversely, it
enshles the azimuth position of the
tower to he known at any time. Both the Tower and the Indicator
contain selsyn transmitter/reccivers and it 18 these that provide the
itnpulses which cause the aeria! to rotate backwards or forwards.
‘The equipnient inlended for 117 volt A.C.uains but will operate rrom
our mans il counected through step down traunsformer of 1 kW rating.
Prices: 1-A, £25. TR24A, £35. sSpecial discount of £5 for cash
with order or C.O.D. if both units purchased together.

TETRODE TYPE VT 31  TRANSMITTING VALVE

This ix a high-powcred air-cooled tetrcde. spucitieation of which is ax
follows: Heater voltz 11 heater current 8 amp, maximum anode
voltage 5 kV. anode dissipation 250 watts size approximately 144,
long and 63in. aerose the buth. Linuted guantity only at £1 and /8
P/T each. still in original packing.

INSTRUMENT COMPANY

43 SILVERDALE ROAD, EASTBOURNE
CASH WITH ORDER
Mail Order only from this address—goods may be
seen by appointment in Oxfordshire,

www.americanradiohistorv.com
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BE CLEARED

CHARGING
SWITCHBOARDS

Type A, 550 w. 18 v.—coutains three reverss
current relays, one voltmeter rated 25 v, f.5.d
one main ammeter rate 40 amps {.s.d., one
secondary ammeter rated 16 amps fs.d., and
two secondary meters rated 20 amps f.8.d.,
one 2 ohmn vartable resistor, one 11 ohm
variable resistor and two 1.2 obhm variable
resistors. Complete in metal cage 2ft. 6in. x

2ft, Bin. approx. Price £2.15,0. Carr. &
Ins. 15/-.
Type B, 1260 w. 50 v, 12 amps—contalns

one 14 ohm variable resistor and four 1 ohin
variable reslgtors, one main ammeter rated
at 40 amps . , four secondary meters rated
at 20 amps f.a. d aud one voltmeter rated at
.;0 volts, and two reverse current. relny-.

lete in metal ly
2i'.. 8in, x 2ft, 8in. Pnce 24 15.0 (Au’r 15/’

CONTACTOR

For breaking 25 amps,
coil voltage is 24 v. D.C,,
but with a re-wind or a
small rectifier these will
close off A.C. wains. Very
heavy  duty  contacts.
Enciosed in bakelite case.
Price 2/6 each, 24/~ doz.

INDICATOR
LAMP

Fitted Perspex top.
Takes standard screw-in
flash light bulb. Price
18/- doz. Simliar tbing
but dush, 12/- doa.

FLUORESCENT
SCREEN

VIEWING WINDOW,
=4 = an =~ 4

SNIPERSCOPE

Famous wartime "cats eye’ used for seelng
in the dark. This is an Infra-red image
converter cell with a silver caesium screens
which lights up (like a cathode ray tube)
when the electrons released by the infra-red
strike it. It follows that as light from an
ordinary lamp is rich in infra-red these ceils
wiil work burglar alarms, counting circuita,
smoke detectors and the hundred and one
other devices as will the simpler type of
photo cell. Here then is a golden opportunity
for some interesting experiments, price 5fa
earh. Post 2/-. Data will be supplied with
eelis if requested.

SLIDER RESISTORS

Heavy Duty Type. 8ize 7 x 1}in.
11 ohms 4.5 amp, 22/-, Size
9 x 14in. 1.2 chms 15 amp, 16/~
Size 134 x 14in. 3 chms 10 amnp,
15/-. 1 ohm 25 amp, 15/-.
«4 obin 100 amp, 10/- plus post.
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8 VALVE 15 WATT PUSH-PULL.
AMPLIFIER, 15 « 7 x lfin. AC.
Mains 200-280 uite. 4 inputs with
controls for same and bass and treble
Uft controls. Tapped for 8 and 15
ohm speakers. Extra H.T. and L.T.
for F.M. Tuner supplies etc. Built and
tested.,? gua. P, & P, 12/6.

PIRST
QUALITY
PYVO
TAPE
P. & P.on
each 1/6. 4

or more post
free.

PRACTICAL WIRELESS

3 TO 4 WATT AMPLIFIER KIT
comprising chassis 8% x 24 x lin.
Double wound wmains transformer,
output transiormer, volume aud tone

restators, d ete.
Valves 8V6, ECUB] and metal recti-
Bler. Circuit 1/6 free with kit. 28/6
plus 4/- F. & P.

CHANNEL TUNER LP. 16-19 Mc/s.
Continnousty tunable from 174-218
Mcjs. Valves required—PCF80 and
PCCB4 (in seriez). Cover BBC and
ITA ranges. Also Police, Fire and
Taxis ectc. Braud new by famous
maker, 10/-. P. & P. 3/~

RADIO & T.V.-

famous for Components

May, 1965

40W FLUORESCENT LIGHT KIT
incorporuting  G.E.C. Choke size
8% x 1% x 11, 2 bi-pin holders. starter
and starter bolder. 11/6, P. & P. 3/8.
Bimilar to above: 80W Fluorescent
Light Kit incorporating G.E.C.Choke
size 11§ x 1§ x 1}, 2 bi-pin holders,
starter and starter holder. 17/8,
P. & P. 4/6.

SILICON RECTIFIERS, 250 v. P.L.V
760 mA. B8ix for ?7/6 post paid

-
SIGNAL GENERATORS: Cash £7.5.0.
P. & P. 4/6. Coverage 100 Kcfs
to 100 Mc/a on fundamentals and 100
Meja to 200 Mc/s on harmonics. Case
10 x 6¢ x Biin. Three miniuture
vaives and Metal Rectilier. A.C.
maina 200/250v. Internal modulation
of 400 c.p.s. to a depth of 30 per cent.
Modulated or unmodulated R.F. out-
put continuously variable 100 milli-
volts. C.W. and mod. switch, variable
A.F. output. Magic eye a8 output
indicator. Accuracy plos of minus

86001t.
2 per cent.

8-WATT PUSH-PULL 5 VALVE AMPLIFIER. A.C. mains 200-250v.
Size 104 x 6} x 24, & valves. For use with all makes aud types

of pick-ups and muke. Negative feed back. Two input, mike and
gram. and controls for same. Separate coutrols jor Bass aud Treble
1ift. Response tat from 40 cycles to 15 Kc/s. 24B down to 20 Kce/a
Output 8 watts at @ per cent total distortion. Note level 40 dB down

all huru. Output transiormer tapped for 3 and 15 ohms 8peech coila.

, For use with 8td. or L.P. records, musical instruments such as guitars,
Wy cte Huiablefar sioall balls, 23.19.8. P. & P. 7/-. Crystzl mike to
./ suit. 18/-. P. & P. 2/- 8in. P.M, Speaker to suit, 12/6, P. & P. ¥/~

e

FIXED FREQUENCY SIGNAL GENERATOR. Crystal 2 i S 7(13 irguomnsﬂﬁcl‘gl)no/ﬁ‘l?k?olstys'rggé
contro} in metal case, size 10 x 6 x 6in. Incorporating u) a:{l\:nge sllg‘htly '-urnhlhe«l. List
two FCl3 valves, mains transformer, metal rectifier o price 7 gna. Our price compl.e',e with
choke, indicator, lamp, crystal and numerows components. doubje gong bhell tive .micro switchea
Modulated and unmodulated output sockst. Origlually and full iustructions. 49/8. P. & P. 4/-
used for I.T.V. frequencies. Brand : v o
new, 898/6, plus 6/- B. 4 P. AQ
malns 200-250 volts.

POOEKET MULTI-METER, Bize 3} x
24 x 1§in. Meter size 2} x 1§in. Bensi-
tivity 1,000 0.P.V. om both A.C. and
D.C. A.C.and D.C. volts. 0-15, 0-150,
0-1,000. D.C. current 0-15¢ mA.
Resgistance 0-100K (. Complete with
teat prods, battery and full instruc-

COMPONENTS

tions, $8/6, P. & P. 2/B. FREE GIFT ;
for limited period cnly. 30 watt 4
Electric Soldering Iron value 15/« to !

every purchaser of the Pocket Multie
Meter.,

2IB High St., Acton,
London, W.3.

All enquiries S.A.E. Goods
not despatched outside U.K.

POWER BUPPLY KIT in
metal case, size 31 T 2 x 2in.
incorporating mains trans AC. MAINS MOTOR. Can be

former, rectifier snd condens used for
3 & - a variety of purposes, —
sers. 230/200 AC mains. N, O T VER satistactory i Shop hours 9 a.m.—6 p.m.

Output: 9v 100w A. Price 10/8 ! 3 L F Wednesday.
plus 2/6 P. & P. ePYe? ;‘ag}_‘zso/uo TSy s'::lny-\s:d%s;gﬁ with ordeyr

WWW. americanradiohistorv.com


www.americanradiohistory.com

May, 1965 PRACTICAL WIRELESS 9

COMBINED PORTABLE & CAR RADIO

The Radio with the STAR features
4in. SPEAKER

7-transistor superhet. Qutput 350mW.
Two-tone grey wooden cabinet, fitted handle with
silver coloured fittings. Size 2% x 8% x 3§in.
Horizontal tuning scale, size 114 x 2§in. in silver
with black lettering.
All stations clearly marked. ONLY
Ferrite-rod internal aerial.
I.F. 470 Kc/s. £4.4.0
Operated from PP9 battery.
Full comprehensive instructions and pjys 576 P. & P Parts
point-to-point wiring diagrams. list & circuit diagram
Printed circuit board, back printed 26 FREE.with parts.
with all component values. SPECIAL OFFER—POWER SUPPLY KIT to purchasers
FU”)’ tunable over medium and Iong of “Elegant Seven' parts, incorporating mains trans-

o o Ot X

waveband former etc. A.C. mains 200-250v. Output 9v, 100mA,
P 716,
Car aerial socket.
Full after-sale service. Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O.

RADIO & TV COMPONENTS (actoN) LTD 2IC High $t., Acton, London W3

Open 9 a.m.—6 p.m. including Sats. Early closing Wed.
| BARGAINS FROM

BROADWAY ELECTRONICS
GARRARD A.T.6 Hi-F1 Autochanger G.C.8 mono cartridge—
£9.19.6. post (ree.

. GARRARD AUTOSLIM 4 speed changer—£6.10.0, post free.
1R2in, ALTHAM SPEAKER with built in tweeter 3 ohm or 15 ohm
7,000 Gauss Magnet. Only 29/6, Postage 3/6.
HHAYDON CABINET (17 x 15 x 8in.) designed to take a 12in, Heavy
Duty Speaker. 50/-, postage 7/6.
7

\ The Famous B.M.3 XTAL MICROPHONE withlneck lanyard

30/-, table stand for above 9/8 extra. Xtal insert 7/3.

GUITAR PICK-UlP complete with clip and screened lead—12/8.
3-WAY PUSH BUTTON UNITS. Each button operates a 4-pole
2-way switch—4/8.

113 \I((;All\b IN TRANSISTORS. Mullard RF Packs 0044 two
0C4 AF Packs 0OC81D two OCBL, 8/68: OC44, 3/6; OC45, 3/-.
OCT1, 2/6: OC72 3/- OABI diode 2/3 OC170, 6/6; AF 117, 6/6 ORPI2
light cell, 7/6: OC29, 12/6: OC 12/6.

TRANSISTOR I‘Lh(ll(OL\llCS 1, 2, 4, 5, 8, 10, 186, 32, 50 100,
Mid, all at 15 volts—1/3 e
MEMICHAEL Il L[ SL(H'IL TV AEI {lAL 2531n extends to 451n.,
Fitted with coax plug., will suit any set. v 7/6.
CARTRIDGES. Acos 67-1G Low Output, 67~2G Medium Output

SOLON ELECTRIC SOLDERING 1 : ?51759—5 High Output, Garrard GC2 or GC8 all with mounting bracket
IRONS are made by AEl. Seven models H ! Ronette Stereo with mounting bracket, 25/-.

. . A q EARPIECES with cord and 3.5mm plug. 8 ohm magnetic 3/-
suitable for all soldering jobs. The 15 250 ghm 4/]- 300hhm1€nagnecl1ctwmn %111: 61/{6 }/{ta.l 4/-;3.5mm P

H ol with nice long shank complete with iac

and 25 watt for radio work, the 66 watt [l f g 5mm plugs with nice long shank complete with Jack SCREENED,
for heavier duties. All parts are replace-  |B TOGGLE SWITCIES. Single pole with on/ofl plate, 2/6.
able.Prices from 24/8. | NEON PANEL LIGHTS. 240v. A.C. Arcolectric, 2/8.

TERMS: C.W.0. OR C.0.D.

<Clon -~ B BROADWAY ELECTRONICS

electrical supplier.

Tt e B, 92 MITCHAM ROAD, TOOTING, S.W.17

Phone: BALham 3984
(four minutesfrom Tooting Broadway Underground'Station)

-
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TWO-WAY RADIOS
A compact V.H.F, Transceiver that can be held
in the hand, Bize approx. 12 x 34 x 2}in. Range
up to 3 miles under iavourabie conditions,
Utilises 3 miniature valves and self-contaiued
standard batteries. Easy to operate, cconomical
to run. Idex] for authorised lixed or mobile
operation. British manufacture. limited num-
ber in stock. Price 12 gns, per pair. post free.
2

PRACTICAL WIRELESS

CRYSTAL SET

A wonderful educa-
tlonal sct for all child-
dren. Provides bours
of t  while
1oliowing the easy step
by step instructions
it 1s powered cntirely
by wircless waves climinating the expense of bat-
teries. No soldering required. Receives all main
stations. Priec 19/11. P. & P. 2/,

o
<

R )

A O

A Lottt
< 22 >

\as

19 SET TRANS/REC MAINS POWER
PACK

Operate your 19 set receiver straight oft the mams
Ready built power unit complete with wmodifica-
tion and ftting instructious. Price 49/6. P. & P.
/6. Pleasc sate Mk, I or 111

TRANCEIVER No. 38 A.E.V.

This lightweight Trans/Rec. has a transmitting
range of 3 to & mlles. Frequency coverage 7.4
to 9 mefs. Operates from 12 and 120 volt supplies,
Large ciearly nnmbered tuning control with
tuning lock. Price 84 per pair. post free.

May, 1965

Handy Power Pack. Housed in compact metal
case. 200/250V mains input. Output 260V D.C.
80\ fully smoothed. .8V at 2 amps. Can be
used for powering alinost any preamp or radio |
tunes. Price 39/6. P. & P, 2/6,

Inorse keys. Morse key Asseinbly. Key with
case, cover und terminals. Complete with tead.
6/11, P. & I, 2j-. 2 Morse keya tor 12/8 post'\ire;.

&

g \O\a A B
1.A.T. Transistors, M.A.T. 100, 7/8; M.A.T.
120 2/9; M.A.T. 121, 8/8. Ferrite slab aerials

sultable 1o Trapmstor seta, 3/-, P. & T. 6d.
N & .

RAAAA 4 < AN
Operator’s Unit. tiuge purchase euables us to
olter at give-away price this unit containing
standard Jack socket, 250mFd electrolytic
coudenset, 4-way telephoue socket. midget
seleuiun, rectitier, ete. Price 3/8, P. & P. 9d.
> A A AN ML

< NAAARAAARAANS

..ctoizd  Muuaru Transistors. One OCBID

driver. Two OUS1 outpul stuge matched pair.
1-.

t'rice B/11 the set, 1. & I'.
S A

L oy
s v v >,
American Si:nal Generator V.H.F, Model:
* A well made instrurnent with a built-in crysta
[naster oscitlator. Exceptionally fine slow motion
tuning with casily read scale. Btepped output
awmi adiustable unplitude. ldeal for 2 tetres
aud V.IL L. callibration, Price 48/6, . & P. 5/~

Lol
220 ARAS

O
v

Al Sl Bl
22281 s \'s

THE

DA 2.
22282001 A s \ A2

“THIRTY”* HI-FI AMPLIFIER

&
aa’a A0 A Al

A high guality 30-watt amplifier developed for use 1 large halls and clubs. etc. ldea) for base
lead or rhythm guitars, schools, dance halls, theatres and public address. Buitable for any type
of mike or pick-op.

Valve line-up: two EF86; one ECC83; one GZ34" two EL34.

Four separate inputs are provided with two volume controls. Bass and Treble controis are
incorp;rated. Amplifier operates on standard 50 ¢/s mains. 3 ohm and 16 ohm speakers may
be use

Perforated cover with carrying handles can be provided if required.

¢
g0

Customers are invited to ece and
hear this amplifier at our shop
premises in Lambert’s Arcade.
Bend 8.A.E. for illustrated leaiet.
Or deposit of £1.16.0 and tweive
monthly payments of £1.9.2, Tot:.
H.P. price £19.6.0. Carr. 13s. to
be sent with order.

TWICE THE QUALITY HALF THE PRICE

ool
VVIITeOYY

TANK AERIALS
Fully interlocking eopper sections one foot in
length, Will make ideal dipoles, ear or scooter
aerlals, Price, six sections, complete with canvas
earrying case, 3/8. P. & P. 1/6. Additlonal
sectiona 6d. each. Please include sufficient
postage.
Gl -
19 set Instruction Hundbook 8/8 each, P. & P, 6.
1155 Instrootion Handbook 3/6 cach, P. & P. 6d.
H.R.O. Instruction Handbook 3/86 ca., P, & P. 8d.
Frequenoy Meter, BC 281 Instruction Handbook
3/6 each, P, & T, 6d.
46 Walkie Talkie Set Cirouit and Notes 3/8 each.
P. & P.6d.
B.F. Unit 24 Circuit Disgram and Details.
Price 1/6, P. & P. 3d.
R.P. Unit 25 Circuit Disgram and Details
Prioe 1/6, P, & P, 3d.
RJF. Unit 268 Circuit Diagram and Details,
Prioe 1/6, P. & P. 8d.
Recgiver R1855 Cironit Diagram and Details,
Price 1/6, P. & P. 3d.
Receiver R1224A Cirounit Diagram and Details,
Price 1/6, P. & P. 3d.

B
A

2%

VEHICLE
RADIO-
TELEPHONE

Originaly used
by the Armed
torces for field
comuunica.
tion. This com-
pact little unit
can be powered
bty a car bat- §
and two
5 or 90V
H.T. batteries.
Communica-
tion is possible
up to a distance
of 3 miles in
tavourable ter-
rain, and on
testing the re-
ceiver we were
able to receive
vinental and Maritlwe stations.
Battery drain is less than § of an amp. Output

“'TWO.-WAY SOUND POWERED
TELEPHONE

As used by thc Armed Forces. These sound

powered earpieces will work up to a distance of 1

mite without the use of batteriea, Leautifuily wade.

ideal for use in the house, office or gurden.

Complete with connecting cable 17/0, P & P. 2/8.
& Do A A AN A N

ks CAA A
HEAVY DUTY LOUDSPEAKERS
n Robust Rexine Covereu Cabinets.

2 ta) Butable for
base and lead
gurtars. Incor-
porating two
12in. high flux
25 watt Lsohm
oudspeakers.
providing  ex-
cellent frequen-
cy response.
Cabinet  size

20 x 10 in.
Rating B0 watts.
Fitted with carry-
ing handies.

R1116/A Ciroudt Diagram and Detaila. Price 1/9,
P, & P. 3d.

Price ¢7 gns, or H.P. terms avaitabie. Deposit
£217,0 and 12 monthly payments of £2.6.9.
Total H.P. price £30.18.0. Carriage 15/~ to be sent

X stage de-cowmmnissioned to conform wjlth regu!m
& tions. Full wiring inst.ruction;ﬂ pr?;toded. Py\ce

each, carriage free, 2 ior £10, carr, iree
% 5Gns. @

Wave Moter Olass D Handbook, Mk, I, II
and ITL. Price 8/8, P. & P. 8d. with order.
Al ODANANNANAAAANAAA LA SAA
T VYT Y Y YV Y YY Y YV VY VYV VY N VY
POSTAGE RATES APPLY U.K. ,
NEW WALK ROUND STORE OPEN IN LAMBERT'S ARCAD
LEEDS 1. NEXT TO HALFORD’S CYCLE SIIOP, OPEN ALL DAY
L MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS.

e
A4

A S
Vv

A, WU
>

ONLY S.A.E. WITH

b &
~ w VY YV VYN
ALL ENQUIRILS
LOVWER BRIGGATE,

{ SATURDAY.

TERMS:

CASH WITH ORDER
&+ EXTRA ON C.0.D.
ORDERS
Bo GOD. wnder 30/

SEND 1/-
TRADE SUPPLIED

ORDERS FROM
ABROAD WELCOMED

SONA ELECTRONIC CO. (Dpt.PWl 7) BRIGGATE HSE, 13 ALBION PL, LEEDS

wWwWWwW . americanradiohistorv.com
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ADVERTISEMENT

n

AN IMPORTANT ANNOUNCEMENT

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

I5 YEARS AGO (1950) our Octal Plug In Coils Blue-Yellow-Red-White
retailed at 4s. Id. each and the Green at 5s. 1d. Today they are the same
price 4s. |d. each and the Green even lower at 4s. 9d. Anyone of the
thousands of home constructors and industrial users will confirm the great
technical and mechanical improvements that have also been made on these
coils.

IS YEARS AGO (1950) our IFT.8 Transformers 465 kc/s and 1.6 Mc/s sold
at 9s. 9d. each. Today these are known as IFT.Il 465 kc/s and 1.6 Mc/s selling
at one third: less 6s. 6d. each, they are more robust, more accurate and
spot-on aligned. And so we can go on and on with very many static
priced improved products.

IS YEARS AGO WE sold a simple Spot Frequency 465 kc/s and 1.6 Mc/s
Alignment Oscillator known as the DAO.! at £2.7.6. Today we sell an
almost fantastic improvement known as the MTO.l. Modulated Test
Oscillator with two ranges continuously variable through the 170-475 ke/s
and 550-1,600 kc/s frequencies, at least three times the value but at the
low price of £3.17.6.

DURING THIS I5 YEARS wages have more than trebled, Local Council
Rates have multiplied five times, Nationalised “‘Services” Gas Electricity
Transport, Road, Rail and Post, and General Taxation have gone up “Sky
High”.

This is the sort of thing our Chancellor of the Exchequer, is asking for and an
achievement on which we are justifiably proud, brought about on your
behalf by our constant watch on improved materials available, improved
designs and modern tooling methods.

Our General Catalogue which fully illustrates our range of productions is
priced at Is. 6d. inclusive of postage, and in the interest of continued
economy and price stability we shall appreciate a stamped addressed
envelope with all requests for assistance or information on particular com-
ponents.

Arthur W. Allwright.
Managing Director

wWwWWwW. americanradiohistorv.com
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LOUDSPEAKERS

We suppiy a
completerange
of Goodmans,
Whartedale.
8tentorian,
- THL Bpeaker
Units and
il complete sys-
temas. A cow-
prehensive
leatlet is avail-
‘ ableonrequest
this covers
technical
gpecificationa
and pricu of
nearly 50 types including:
Celestion CX1512 (illus.) £11.10.0
Celestion Model CX2012, £16.10.0
Stentorian HF312 5 watts  £3.16.0
Stentorian HF1012 10 watts £4.12.0
Goodmsos Axiette 8, 6 watts £5.10.11
Goodmans Axiom 10 10 watts £8.5.11
Goodmans Axiom 201, 15 watte

£10.17.4
Wharfedale Super 8/RS/12/DD
6 watts £6.14.2
Whurtedale Golden RS/DD 8
vatls £7.17.5

Wharledﬂle R8/12IDD 15

watts ., £11.10,0
Guitar Speakers iuclude =
Whartedale W12EG 15 watts £10,10,0
Wharfedale W15EG 20 watts £17,10.0
Goodmans Audiom 51B 15

watta £9.2.8
Goodmans Axiom 61B, 20

watta £147.8

Carr. and Tns. extra

PRACTICAL WIRELESS

THE TRAVLER Mk. ll
CAR RADIO

wMEDIUM AND
LONG WAVES

*12VOLT
POSITIVE
EARTH

vPush Button Wave Change
%SIZE7 x 2 x 7 inches
% TRANSISTORISED

ONLY

91 gns.

Poavror

speaker fitted to batifle,

bolis and fitting inmstructions.

Optional Extras: 3-sectlon chromium plated weatherproof teles-
copic aerials. Type 1, 17in./44in. 18/6. Type 2, 2in./43in. 29/6.

both plus P. & P. 2/6 if purchased separately.

The “HIGHWAYMAN Car radio to build yoursell. Bimilar in
appearance to above but with on/off push button switch. Comp-

lete set of parts only £7,19.6. Y. & P. 5/-.

Ready built complete with 7 x 4in.
fixing
brackets, filter unit, all nuts and

May, 1965

ARMSTRONG
Mono/Tuner Amp. Model 127M

Stereol’l‘nner Amp. 127
M/FM Tuner 223 .
FM Tuner 224
Carr. and Ins.'7/8

STERN FIDELITY Mk, II VHF/FM
Built and tested .. £14.5.0
Carr. and Ins. §/-

JASON
FMT1 FM Tuner, Kit of Parts £6.15.0.
FMT2 FM Tuger, Kit of Parts £10.12.6
FMT3 FM Tuner tor Fringe areas.
Kit of Parts ~o .
FMT4 FM Tuner
JIV2/FM/TV Sound, Kit of

Parts .. £15.15.0
Carr. and Ins. on above /- each,
TRIPLETONE
FM Tuner unpowered £13.10.6
FM Tuner Selt-powered .., £15.14.8

Carr. and Ins. §/- each
Descriptive leatlets iree on request.
Please state model required.

Complete Ready Carr.  Instruction

STERN-CLYNE HI-Fl EQUIPMENT eady  Carr. Instruch

Ready built or Kit of Parts and Ins  available
tested separately

8tern Mono-Gram Amplifier 3 watts £4 10 0
Mullard ¥ valve Audio Pre-Ampiifier £6 60
Mullard 3 valve Audio Pre-Amplifier ,.......c0.00vneeene 00
Mullard **3-8"" Amplitier with Tone Control Unit 33/RC 3 watts 80
Muliard “5-10" Main Amplifier Model 510/M. 10 watts ., 00
Mullard *5-10"" Amaplifier with Tone Control Unit, 10 watts ,, 00
3tern Twin Three 8tereo Amplifier, 3 watts per Channel ., _—

3tern Twin Three Bterso Amplifier in Portable Case with Two
Speakers and Leads T o0n 9 = £16 10 0 10/- —

Muliard *10+10*" Btereo Amplifier, 10 watts per Channel ,, #16 00 £20 00 8/8 8/=
Mullard “10+ 10" Btereo Amplifier with Passive Control Unit £20 00 224 00 10/~ 3/-
Mullard Dual Channel Pre-Amplifier ,,..,. .. £12100 215 00 716 8/-
The above two items purchased together ., £27 00 £34 00 15/- _—

¥ullard 4-channe] Llectronic Mixer Unit Model 2H for 2 Mics,
Radio and Gram.

Mullard 4-channel Electronle Mixer Unit Model IL ........
HF/TR3 Tape Amplifier with Power Unit .,.... 0o
Type "C" Tape Pre-Amplifier with Power Unit

8TP-1 Tape Pre-amplifier with Power Unit, Mono and Stereo £22 00 228 00 5/
CR3/8 Tape Recorder with 8tudio Deck ,....eceeeeeee.. £33 80 —_ 16/= 8/

INDIVIDUAL DESCRIPTIVE LEAFLET8 GIVING TECHNICAL SPECIFICATIONS, DIMENSIONS,
PRICES, TERMS8 ETC., FREE ON REQUERT

£6 00 2(8
£9 100 2/-

ELgLaes & [¢] d BRP10 8ingle Pl £5,9.1,
arrar ngle Player £5.9.1.
£11 10 0 2/- BSR UA25 4-speed changer
b Garrard Autoslim changer
G0 2 Garrard AT8 changer ,,
£16 00 2= BSR Super $lim changer
£0 00 _ Garrard  ATS LM A
changer (3000LM) .
Phillips AG1016 Stereo/Mono
Record Player a £13.13.0
Carriage and Ins. §/- on above,

Garrard 4HF Single Player £18 17.8,
Goldring Lenco Model 88 ans-

ctiption Turntable . £lB.18 5
Garrard Laboratory Type *.

Autochanger 219.15 0
Garrard 301 Strobe Tnmcrlp

tion Turntable, £22.0.6
Goldring Lenco GL58 with 580

Cartridge £21.19.0
Goldring Lenoo GL70 less Pick-

up Nead £27.9.4

Carr. and Ine. 718 on above.

Descriptive leaflet including prices
with salternative cartridges, dimen-
sions, terms etc. free on request.

£8 80 —_— 2/
£10 60 -_— 2/6
213130 £19 00 3/-
£14 00 £19100 818

MICROPHONES
Extensive range available. B8end
8.A.E. for illustrated brochure.
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SAVE £10!

STEREO AM/FM RADIOGRAM
CHASSIS by famous maker

List Price OUR l9 Carr.
£30.17.11 PRICE Gns. 7/6

BRAND NEW WITH FULL GUARANTEE

Full Med um, Long and YHF Coverage.
3 watts per channel oatput, 3 ohm output lmpedance. Internal aerial for
A.M. Provision for Multiplex adaptor. Pick up and Tape input sockets.
A,C, Mains 200/250 ~olts.

PRACTICAL WIRELESS

13

FREE!!

Two 10 x 8in, matching speakers supplied free if the following
items are purchased together. CHASSIS 18 &NS. and
GARRARD Autoslim with stereo plug in hesd £8.7.0.
(or any unit above £8,7,0.) Carr. 15/- extra,

NEW LOW PRICE COMMUNICATION RECEIVERS

HE 40, 550 K¢/s-30 Mc/s in 4 bacds. £19.19.9,

Carriage 104-.

HE 80. 550 Kc/s-30 Mo/s in 4 bands. £84,13.0. 8

Carriage Paid.

HA 83, 550 Kc/s-31 Mc/s in 4 >ands. £25.4.0,
Carrlage Pald.

90 Watt T

Band coverage 80 » 40 - 20 - 15 and 10 Meters,
£80.9,0, Carr. 15/-. (H.P. Terms available)

KT 320, 8pecification as HE 30 but offered as
complete kit of parta. £26.5.0, Carriage Pald,

8end 8.A.K, for tully descriptive brochurs,

DOUBLE FEATURE PRE-AMPLIFIER

JLlio POWER AMP

Inputs for microphons, crystal or magnetio
pick-ups, tuner unit nnd in addition offers full
facilities for tape recording and high fdelity
replay. This unique feature means that should
you wish ta fucluds tape In your hi-fi system at &
later date all that is required is a suitable tape
deck. Push-button switching for 8 tape speeds
equalised.
KIT OF PARTS 11 GNS.
AND TESTED 18 GNS. (Carr. and Ins. 5/-)
IFIER
Incorporates the latest dlode/pentode RCLSS
valves in push-pull PARTRIDGE ultra linear
output transformer, PARTRIDGE maina trans-
former and smoothing choke. 10 watts power
output, surplus power output, surplus power
avallable for tuner.
KIT OF PARTS

B} GNS.
BUILT AND TESTED 18 GNS.
{Carr. and Tns. 7/6).
Prices if both units purchased together:
KIT OF PARTS 19} GNS.
BUILT AND TESTED 28 GNS. (Carr. & Ins. 10/-)

E'CTRONIC HOBBIES ORGANISATION

AMERICAN RECORDING TAPE

Bin. 600it.  Btandard Acetate

Bin. Long Play Acetate

Biin. Long Play Acetate

3iin. Double Play Mylar

Tin. Btandard Play Mylar

Bin. Double Play  Mylar

Tin, . Long Play Mylar

54in Double Play  Mylar

7in. Double Play Mylar

Poatage and Packing 1/- per Reel. Extra 4 or more

Reels POBT FREE.

FULLY AUTOHATIO TAPE SPLICER

14/8. P. 1/6.

PLASTIC TAPE SPOOLS 2Hn, 1/-; S, 1/8;

4in., 2/-; 8in., 2/-; 53in.. 2/3; “in., 2/8.

PLASTIC S8POOL CONTAINERS. For spool sis=s

6111 -y 1/6 53in., 2/-; 7in., 2/8. Ary single item plas
. P. & P. Orders over £1 post free.

We carry lully comprehensive stooks of Tape

Recorders. Decks and Accessoriss st all Branohes

or order with confidence by mail.

VISIT YOUR NEAREST STERN-CLYNE ELECTRONICS CENTRE

18 Tottenham Cours Road, W.1. MUBeum 5929/0095. Half Day Baturday.
23 Tottenbam Court Boad W.1 MUSeum 3451/2. Half Day Thursday.
309 Edgware Road W.2. PADddlngtnn 6963. Half Day Thursday.

109 Fleet Btreet, E-C.4. FLEet Street 5812/3. Hal{ ay Saturday.

162 Holloway Roac, N.7. NORth 7941. Half Day Thursday.

9 Camberwell Chur-h Btreet, 8.E.5. RODney 2875. Halt Day Thursday.

CROYDON

12 Buftolk House, @eorge Btreet, MUNlicipal 3250. Half Day Wednesdsay.
BRISTOL

26 MeTchant 8tréet, Bristol 1, Bristol 20261. Open 8 days & week.

b £
52 Lord Btreet, Royal 7450. Open & days a week.

MANCHESTER

20/22 Withy Grove, Manchester 4, BLAckfriars 537¢/5246.

SHEFFIELD \ Oren 6 days & week.

125 The Moor, 8bemeld, Bhefield 29983, Half Day Thursday,

2/8 Eden trove, Hollowsy, London N.7. NORth 8161/8,
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KYS

Offer the Finest Value and

HOME CONSTRUCTORS

We consider our construction parcels to be the finest value on the home construc-
tor market. If on receipt you feel not competent to build the set, your may return
it as received within 7 days when the sum paid will be refunded less postage.

THE “SKYROVER"” RANGE The “REALISTIC” Seven

GENERAL SPECIFICATION * 7-transistor Superhet. % 350 milliwatt
7 transistor plus 2 diode superhet, 6 waveband portable output into 4in. high flux speaker.
receiver. Operating from four 1.5 v. torch batteries. * All components mounted on a single
The SKYROVER and SKYROVER DE LUXE cover the g”med circult oo
full Medium Waveband and Short Waveband 3i-94 M. oard % I;““ med- o
and also 4 separate switched band-spread ranges, 13M. ium and longwave
16M, 19M and 25M, with Band Spread Tuning for accu- cover. * Plastic
rate Station Selection. The coil pack and tuning heart ?abing\:wich carry-
is completely factory assembled, wired and tested. 7“510 ‘f{;dle- Bfize
The remaining assembly can be completed in under Gx X il’i-l- 5 ue/
three hours from our easy to follow stage by stage resy or al rey.
nstructions. :e“a(;‘:ke“ for car

NEW—The SKYROVER Mk II1 fatgney Tl

Ferrite rod

Qrgl‘f&%l: %%‘{,‘;;gggl gx[rc&xé Now supplied with redesigned cabinet, cdgewise internal aerial. Operates from PP9 or
1100/ 1950 M. band (including controls, black and chrome plastic cabinet. similar battery. - Full data supplied.
Size 10 x 6} x 3t in. with carrving handle All coils and LF.'s ete. fully wound ready

1500 M. Light programme). j
All components and de- | Can now e built for £8.19.6 Ppost s/- for immediate assembly. An Outstanding

tailed construction data. . < Receiver.
o 1.1, Terms: 20/- dep. and 11 months at 16/6. Total “ ~ bui
Only 10/- extraf:2:t | 10l price £10.1.6. e £5.19.6

Post
PP9 Batt. 3/9. Data and Instructions

This conversion is suitable
for both models that have The SKYROVER DE LU XE separately 2/6. Refunded if you purchase
already been constructed. Tone Control Circuit is incorporated with separate the parcel. All parts sold separately.

Control. In a wood cabinet, size 11} x 6} x 3in. covered

Data rfor Receiver 2/6 extra, with a washable material with plastic trim and carrying
Refunded if you purchase the handle. Car aerial socket fitted. REAUSTlcseVen DE LUXE
parcel. Four U2 batteries 3/4 Can now be built for £10 19 11.P, Terms: 25/-dep With the same specification as standard
extra. All Components Available Post 5/-. = 89=Dand 11 mths at 20/- model—PLUS a superior wood cabinet
Separately. Total H.I, P, £12.5.0. in conLemlporary styling with full vision
- - o circular dial. : £1

. L ONLY EXTRA

We are pleased to announce the opening of our premises at

2 TOTTENHAM COURT ROAD, LONDON, W.I. NEW SINCLAIR SUPER

This branch, will be devoled exclusively to the quality High Fidelity equipment— Tape Recorders, Record
Reproducers, Radios, Tuners, elc. Custom buill & i will provide bal d comparisons of the MIN'ATU RES
best in HiFi in ideal surroundings. Open all day Thursday. early closing Naturday. THE MICRO-6

Self-contained pocket radio. Size only

1#; x 1%, x 4in. Amazing performance.

Complete with earphone and detailed

construction data. an be built for only

59/6 Mercury cell 1/11 extra.
parts sold separately.

THE SLIMLINE

The new 2-transistor pocket radio. Size
only 2§ x 1 x 1%in. Micro alloy transistor-
ised and printed circuit. All components
available separately. Easy to assemble.

REFLECTOGRAPH MODEL A

SEMI-PROFESSIONAL TAPE RECO RDER
These recorders are new and guaranteed in the maker’s
original cartons. They represent an excellent opportunity for
the professional and the quality conscious amateur to acquire
the best at almost half price. Brief specification: Frejquency
reaponse 35 to 15,000 c/s at 7} L.p.s.; two speeds—74 and 3}
i.p.s.; 3 motors; 8iin. reel capacity; record level meter;
separate record and play back volume controls; bass and
treble controls: fast forward and rewind; built in 8 x €in.

speaker with extension L.8. socket: monitoring facilities “AN BE LT F

provided through the internal speaker: outlet from pre- CAN BE BUILT FOR 49/6

ampliier for extra amphl 5 for 200/250V 50 c.ps.

mains use; tape position indicator fitted. Inputs for micro X 5 THE X10

phone and radio piek-up. The recorder is tinished in grey and m Li R f thi o 10 watt power amplifier fitted with

is mounted in free standing mahogany plinth—size 20 x 16 ist price of this integrated pre-amplifier. Requires only
recorderis £110.5.0 1 mV. for an output of 10 watts. Only

x gin.
2 S0e - 6x3xHn.
LASKY’S PRICE 69 GNS. mﬁécfo:r‘ibﬁ?/ LASKY'S PAICE 6} Gns. Fost s | it prics £5.19.6 Post Free

AVAILABLEREADY RUILT, TESTED

PAMPHONIC VR 53 STUDIO RIBBON MICROPHONE ST, §

For use with the Reflectograph Model A recorder as shown above with the recorder. High quality. New é\g)lc)s(rztr‘b\olltufr\nt i aé?éﬁg"}‘gé%lz ";/‘g e

and unused in maker's original packing. High impedance. Listed at £9.19.6. 3extra. Mains pov'ver pack, if requir"ed B4/~

LASKY'S PRICE £4.19.6. Fost 7/6. POST FREF it ordered with the Reflectograph recorder. . . .
13 L] STEREO RADIOGRAM

THE NEW “KUBA” IMPORTED AM/FM CHASSIS RECORD

Long. medium and short wavebatd coverage plus VHF/FM. Piano kev wave-change. Hepurate flywheel PLAYERS
tuning on AM and FM Bass. treble and balance controls. Magic-eye tuning indicator. Ferrite rod aerial. 45 r.p.m. © 1t
8 The very latest printed cirewitry. Provigion jor multiplex-adaptor. » valves—line up: ECC85, ECH#0L, Ban't,p'orierz:.’v?ed

BCC83. ELLRO, EAF<01. Full vision tuning scale, size 21 x 6in. Overall dimensious: 21 x 64 x 8in. Made Complete with |

to the very h’ighvgt standards. pick-up fitted SIS ey
1 tarri &1 12/6 exts crystal cartridge. Size only Tin. x 6in,

LASKY S PRICE 292 GNS' srriake & Tnsurance i Fit,;edt auto st(?p and start. l\rllew and

g o e e perfect.

E.M.I. 4-SPEED RECORD PLAYER o uniiicmminrog | Brom sode_49/6  posiae

ACOR G, 7312 stereln cartridge. tahiuet space refﬁirml 133 » 121 x 4‘i|'\. A 9in. metal turntable 15 fitted, 2-speed model for 33 and 59/6 Post

F 2007250 volt A.C. Mains with Auto-stop. Post 3/6 3 i

For e on 20050 solt 4.0, Maloe with Ao b L e, LASKY'S PRICE 79/6 "5i7° | £rpm (@ [ustrated e

CG M5 Crystal-high imp. Size 13 x 1 x tin,

|NTERNATIONAL TAPE Famous American Brand—Fully Guaranteed GUITAR PIGK'U Ps
3

3in, Message tape, 1500t. | .. 8 5iin. Double pl: 1,8001t,, Mylar base ,.,, 22 6 !
Siu, Message tape, 225ft 211 | Biin Loug play, 1,200it., Acetate base .... 12 6 Clins to finzer board. Complete with cable
4in. Message tape, 300ft, 8 | 53in. Standard play, 850it., 'VC base 8 LASKY'S PRICE 15/11 Post 1/~
33in. Triple play, 6001t., Mylar base . o 53%in. Triple play, 2,4001t., Mylar base ..., 0
4in. Triple play, 900ft., Mylar base . [} 7in. Standard play, 1,200ft., Mylar base ,, 12 6 Ce: M35, Fully adjustable pick-up position
5in. Double play. 1,200it., Mylar base 0 7in. Long play. 1,800ft., Mylar base ,,..., 19 € carrier. Separate tone and volume control.
5in, Long play, 900it., Acetate base , [} 7in. Double play, 2,400ft., Mylar base .2 0 Pick-upsize 3¢ x 1}in. Comp. witl. lead and
5in. Standnrld plaly, 600ft., PVC base ] 7in. Long play, 1,800ft., Acetate base . o plug.
5in. Triple play, 1,800ft.. Mylar base [} 7in. Triple play, 3,600ft.,, Mylar hase 6 » Post.

P. & P. 1/- extra per Teel: 4 reels and over e LASKY S PRICE 59 /6 1/6

LASKY'S FOR D.LY. CONSTRUCTION BARGAINS
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Service in Great Britain to both

HI-FI ENTHUSIASTS

COMPLETE MONO/STEREO SYSTEMS TO YOUR SPECIFICATION

AT LASKY'S SUPER PRICES

PRACTICAL WIRELESS

COMMUNICATION RECEIVERS
MODEL H E3o Covers range from 540

Kc/s to 30 Mc/ s 9
valves. 200-2560v. A.C. mains. Brand new with tull
instruction manaal, in steel cabinet. Bize 15 x 8
x 10in.

LASKY'S PRICE 33 GNS.
KIT PRICE 25 GNS. i}

FREE
H.P. Terms (Ready Built): £6.13.0. dep. and 11
monthly payments ot £2.16.0. Total H.P.P. £82.9.0
MODEL HE40 Covers Medluin wave

band and 1.6-4.4 Mc/s.,
4.5-11.0 Mc/s.. 11.0-30.0 Mc/s. 4 valves plus metal
rectiier for 200/250v. A.C. mains. dize 13} x 8}
x 5fin. Brand new with instruction manual.
No Kits availabie.

LASKY’'S PRICE 19 GNS.

H.P. Terms: $4.0.0. deD. und 11 mo::ths at §1.12.0,
Post 10/-, Total H.P.P. £21.12.0.
MODEL H Eso l4-valve superdenvtive

comuuncation receiv-
er. Freq. range 810 Ko/s—30 Mc/a. and 144-146
Me/s. Dnal conversivo 2 metres with extra R.F.
stage, Steet case 17 x 74 x 10in. For 200/250v.
A.C. mainy, Brand new with full inastruction
wanual. No Kits availabie.

LASKY’S PRICE 59 GNS.

H_P. Terms: £12.19.0 dep, and 11 monthly payments
ol 24.18.0. Tota! H.P.P. 866.17.0. POST FREE.

207 EDGWARE ROAD, LONDON, W.2| 33 TOTTENHAM COURT ROAD, W.1i.

Near Praed St. PADDINGTON 3271/2

BOTH OPEN ALL DAY SAT. Early clo ing Thurs., Mail Orders to Dept. X.W., 207 Edgware Rd., W.2

CAR RADIO SCOOP!

BY FAMOUS BRITISH MANUFACTURER
READY TO FIT

3tandard Model A high quality all traneistor car radio cover-
g the full Mcdium waveband. For use on ali 12v. D.C.
systems—positive or negative earth. Very attractively styled
in silver and black to harmonise with all interior styles. Standard dimension steei case 7 x 7 x 2 in. complete
with metal fixing brackets. Dluinipated dial, “easyhoid” contro) knobs. Tunable over full medium wave-
band—200/550 Metres. Leads arc fitted for battery, aerial and loudspeaker connections. a tuse is lncor-
porated in the battery lead. Technical details: 12 v. D.C., positive or negative earth; tnned R.F. stage
superhet: fully transistorised using 7 semi conductors; power transistor with 3 ohm output suficient for
the largest car; permeabllity tuning for positive selection and stability. lnstruction book and service manuat
nciuding Cil’cléit diagran supplied.” New and unused in maker’s original caﬁtons. FFully g\rrantsed. Today'a
value almost double. 1 xcluding speaker and aeria)
LASKY’S PRICE £6.19.6 ¢ Post & Packs /6 exire
De Luxe Model. Incorporating push-pull cutput providing 6 watts output

~i PRl | m togather with fully variable tone control and five émsh-butwn station per-
| 11 ML oll selectors. Ready to Bt. Size, finish, ctc. as standard model. Brand new and
L.-- = -—“:‘ unused in maker's original cartons. Fully guaranteed.
iy

P LASKY'’S PRICE £8.19.6 xciuizs meaker and scrial)

@r

i [t Suntable loudspeasers available: 3in. round, 10/8; 7 x 4in. eliptical, 11/8;
8 x 5in. elipticat, 12/6. Post. 1/6 cxtra.

Suitable aerials available—all heavily chrome plated, complete with lead and plug.

Fally rectractable: Type A28 open 4lin., closed 9in.. §0/-; Type A24 open 6lin,, closed 16tn., 58/~; Type A20

upen 4lin., closed #in. {with Jockinz device) 52/6; Wing Mounting: T¥pe A18 opens to 43in., 85/-; T¥pe A40

opens to 62in.. 45/-. Post 2/-.

B.S.R. AUTOCHANGERS AT LOWEST EVER PRICES

drand pew and rully guaranteed—complete with cartridge and styius.
UAl6 4speed maing .,...,.......,.... £4.10.8 UA20 4 speed, watns
Add 5/- carriage and packing o: cach.

Nearest 5tn., Goodge 5t. MUSEUM 2605 I Telephone: Fleet Street 2833

"SERVICE

1523 FLEET STREET, LONDON, EC.4,

Open ail day Thursday. Early closing Sat,

Designed for the electronics age . . .

PRIMAX and PRIMAXA

PRIMAX
W SPOTLIGHT

86/8d e

PRIMAXA
100 W SPOTLIGHT

112/8d o

0wZCoO »morow =SIO~-r-H0vw

Disributed by §, KKEMPNER LTD.

384 FINCHLEY ROAD, LONDON, N.wW.2

wan ELECTRONICS s vo

solder guns

CIRCUITS
EXPERIMENTS
TEST GEAR

@ VYALVE EXPERIMENTS @ TRANSISTOR EXPERIMENTS
@ PHOTO ELECTRIC CIRCUIT SIGNAL TRACER
@ MORSE CODE OSCILLATOR
@ SIMPLE TRANSMITTER
of electronics by making experiments and building apparatus.
566
circults are bullt and how they work BY USING THE 08-
transmission: photo-electrics; computer basics; timers; con-
E. O P
VIOUS KNOWLEDGE OR EXPERIENCE NEEDED. Tutor

including :
@ MINIATURE CATHODE RAY OSCILLOSCOPE
@ BASIC AMPLIFIER @ BASIC OSCILLATOR
@ BASIC RECTIFIER : ELECTRONIC SWITCH

@ BASIC COMPUTER CIRCUIT
@ TIME DELAY CIRCUIT @ BASIC RADIO RECEIVER
@ SQUARE WAVE GENERATOR

ETC. ETC.

This complete practical course will teach you all the basic facts
You learn how to recognise and handle all types of components
—theirsymbolsand how toread a circuit dlagram. You how
CILLOSCOPE PROVIDED. Apblications of all the main
electronic circuits are demonstrated—radio reception and
trql circults, etc, including servicing techniques.
USED OR N DED. NO THEORY NEED
service available. No extras needed—tools provided, Send now,
for FREL DETAILS without obligation, to address below.

TO: LERNAKIT, Dept. K 10, RADIO HOUSE, 40 RUSSELL
STREET, READING

POST
NOW

Please send free details—
NAME

ADDRESS,.,

Tel: HAM 6365
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THE PRACTICAL WAY
TO ENJOY ELECTRONICS

PRACTICAL WIRELESS

May, 1965

IR TS
HIGHEST QUALITV
AT LOWER COST

P R =
World-famous Kkit-sets anyone can bulld
The clearly written instruction manuals, issued with each kit, show you how

A KIT FOR EVERY INTEREST . . .

FOR HOME, WORKSHOP, LABORATORIES

HI-FI F.M. TUNER. Tuning
range 88-108 Mc/s. Tuning unit
(FMT-4U) with 107 Mc/s.
I.F. output (£2.15.0 inc. P.T))
I.LF. Amp. (FMA-4U) complete

with  cabinet and valves.
(£13.3.0). Total kit £15.18.0,
Assembly can be arranged.

“OXFORD” DE-LUXE TWO
WAVEBAND TRANSISTOR
PORTABLE. Mode! UXR-2, The
ideal domestic, car, or personal
portable receiver. 10 Semi-con-
ductors. Send for full details,
£14.18.0 Kit (inc. P.T.).

Assembly can be arranged.

HI-FI A.M./F.M. TUNER. Covers F.M. 88-108 Mc/s. A.M, 16-50,
200-550, 900-2,000m. Tuning heart (£4.13.6 inc, P.T.) and LE.
Amp. £21.16.6. Printed circuit board. Total Kit £26.10.0
6W DE LUXE AMPLIFIER. Model S-33H. An inexpensive
Stereo-Mono amplifier, with high sensitivity. Suitable for Decca
Deram Cartridge. Kit £§5.17.6. Assembled £21.7.6
6 TRANSISTOR PORTABLE. Model UXR-l. Prealigned
I.E. transformers. Printed circuit, 7 x 4in. high flux speaker. Real
hide case. Very easy to build .. Kit £§2.F1.0 incl. P.T.
SHORTWAVE TRANSISTOR PORTABLE. Model RSW-I.
Two short bands, trawler and medium wave Kit £19.17.6 incl. P.T,

S5in. OSCILLOSCOPE.
10-12U. Wide band amplifiers
essential for T.V. servicing, F.M.
alignment etc. T/B covers 10 cfs-
500 ke/s in S ranges. Kit £32.12.6.
Assembled £41.10.0.

The ideal low-priced ’scope.

Model

SW HI-FI MONO AMPLIFIER. Model MA-5. A low- prlced
well designed amplifier, Prlnted circuit construction makes it
easy to build. t £10,19.6. Assembled £€15.10.0
“COTSWOLD"” HI-Fi SPEAKER SYSTEMS. MFS or Standard.
Range 30-20,000 c/s. Kit £23.4.0. Assembled £30.15.0
MONO CONTROL UNIT. Model UMC-I. Ideal for use
with MA-12 or similar amplifier. Kit £8,12.6, Assembled £13.12.6
Hi-FI EQUIPMENT CABINETS. Large range, in kit form or
assembled and finished, incl. record housing range, available to
meet various needs. Details on request. From £7.15.0 to £44.2.0

COMMUNICATIONS
TYPE RECEIVER. Model
RG-I. Freq. cov: 600 kc/s.-1.5f
Mc/s; 1.7 Mc/s.-32 Mc/s. A two-
speed tuning drive. R.,F, “Front
end” supplied assembled and
aligned. Kit £39.16.0. Assembled
£53.0.0.

SEND FOR FREE BRITISH HEATHKIT CATALOGUE—MANY MODELS T0 CHOOSE FROM

All modeis available assembled.

Deferred terms available over £10.

Free delivery U.K.

PA AMPLIFIER. Model PA-I. 50W output.
For vocal and instrumental groups, guitars, etc.
4 inputs 2 speakers, Tremolo. Send for full details.
Kit £54.15.0. Legs optional extra 17/6 set.
Assembled £74.0.0.

50W POWER AMPLIFIER. Model MA-50.
Ideal for PA work etc. Kit £19.18.0. Assembled
£27.18.0. Suitable Control Unit, model UMC-I.

RA-t

2%in. PORTABLE SERVICE OSCILLOSCOPE. Model OS-I.
An ideal light, compact ’scope for servicing and general work.
Printed circuit construction. Kit £22.18.0. Assembled £30.8.0
“MOHICAN" TRANSISTOR GEN-COVERAGE RECEIV-
ER. Model GC-1U. An excellent portable for the short wave
listener ... .. Kit £37.17.6. Assembled £45.17.6
VALVE VOLTMETER. Model V-7A. Measures up to 1,500
v. (D.C. and r.m.s.) and 4,000 pk-to-pk. Res. 0.1Q2 to 1,000 MQ.
Kit £13.18.6. Assembled £19.18.6.

AMATEUR BANDS RECEIVER. Modet
RA-I. Covers the amateur bands from 160 to
10m. Special features incl.: half lattice filter; 8
valves: Tuning meter; tuned RF amplifier stage.
Kit £39.6.6. Assembled £52.10.0.

Q MULTIPLIER. Model @PM-I. For 450/
470 kejs. I.LF. Kit £8.10,0. Assembled £12.14.0.
QPM-16 for 1.6 Mc/s I.F. same prices.

LATEST AMERICAN SINGLE-SIDE-BAND AMATEUR
EQQ.IJIPMENT. Now available from Gloucester. Please send for
etalls.

MULTIMETER. Model MM-IU. Ranges: 0-1.5 v. to 1,500
v. A.C. and D.C. 0-150pA—I5A D.C., 0.2Q) to 20MQ 44 in. 50uA
meter ... Kit £12.18.0. Assembled £18.}11.6
R.F. SIGNAL GENERATOR. Model RF-IU. Up to 100 Mc/s.
fundamental, 200 Mc/s on harmonics. Up to 100 mV output all
bands ... . . Kit £13.8.0. Assembled £19.18.0

TELEVISION ALIGNMENT GENERATOR. Model HFW-I.
Accurate alignment of TV receivers achieved in minimum time
at low cost. Covers 3.6 to 220 Mc/s. fundamentals.

Kit £34.18.0. Assembled £44.10.0

AMATEUR TRANSMITTER.
Model DX-100U. Covers all
amateur bands. 160-10m. 1SO w,
D.C. input, self contained with DX-100U

power supply Modulator. VFO Kit £79.10.0. Assembled £104.15.0

AMATEUR TRANSMITTER
Model DX-40U. Self-contained.
80-10 m. Power input 75 w. CW,,
60 w. peak C.C. phone. Output
40 w. to aerial Prov. for VFO Kit £33.19.0. Assembled £45.8.0

Please Send me FREE BRITISH CATALOGUE (Yes/No) :

DAYSTR@M LTD. l Full details of MoOdel(s).ieieiiieeeceeacieienoniiieasirersarannnne l
I o eeeteeaseassnessanens i

Dept. P.W. 5, GLOUCESTER, ENGLAND | | NAME e —
A subsidiary of Weston Instruments Group, manufaccurers of the | | ADDRESS oottt i
WORLD’S LARGEST-SELL'NG ELECTRON'C K|TS : ........................................................................... l
.................................................................. PW5 l
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I@lial fime-saving data

fo earn money for you!

NEW—I12th EDITION OF NEWNES RADIO & TV SERVICING
This is the set you MUST have to beat the frustration and time loss which
fritter away your opportunities to earn more. To-day with a very great number
of models needing repair and maintenance, more and more difficult repair jobs
will crop up. Yet these complicated jobs become so simple when you have the
right information at hand. Here, always ready, is your complete library of
data—Newnes famous RADIO & TV SERVICING. Nearly 60,000 sets of
previous editions have becn sold . . . solid proof of its importance to you—the
engineer in Radio and TV. You can use this new edition for a week free.

3500 PAGES OF REPAIR INFORMATION FOR NEARLY

e X
T
5 L e
Rk
N"""‘:ﬂ'"

DATA FOR OVER 90 MAKES 1964 BACK TO 1958

Murphy, National, Newmatic, Pageant, Pam, Perdio,
Peto Scott, Philco, Philips, Pilot, Playmate, Portadyne,
Portogram, Pye, Pye Telecommunications, Radiomobile,

R aymond, Recording Devices, Reditfusion, Regentone,
Retra, Revelation, R.G.D., Roberts’ Radio, Sobeil
Sonolor, Sony, Sound, Spencer-West, Standard,
Stella, Stereosound, Stuzzi, Thorn, Trans Arena,

£ PACKEﬁ"WIfH_ : U.K.W., Ultra, Vidor, Volmar, Walter,
' RE PAIR HINTS Waltham-Standard, Zenith.
N 5 \ : POST COUPON

15-17 Long Acre,
London, W.C.2 Full Name

Ace, Aerodyne, Ajax, Alba, Argosy, Baird, Beethoven, Berec, B.R.C., B.S.R., Bush, Capitol,
Champion, Channel, Collaro, Cossor, Cyldon, Dansette, Decca, Defiant, Doric, Dynatron,
E.A.R., Eddystone, Ekco, Elizabethan, Elpico, E.M.l.,, Emerson, Emisonic, Eumig, Ever
Ready, Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C., G.E.C., Gramdeck,
Grundig, H.M.V,, Invicta,K-B., Magnavox, Marconiphone, Masteradio, McMichael, Motorola,

@ TELEVISION

@ RADIO

@ RADIOGRAMS

@ TAPE RECORDERS

@ RECORD REPRODUCERS
@ CAR RADIOS

NOW FOR

7 days FREE TRIL

r—————————————————————————'

NO CHARGE FOR CREDIT IF KEPT AFTER FREE TRIAL |

Please send Newnes
Rapio & TELEVISION A4ddress

SERVICING Without ob-
ligation to buy. In 8

days 1 will return it or
post only 16/- deposit, O !

then 16/- monthly for 20
months, paying £16 16s.  Signature

Rented onfurnk
Parents' Homs

»in all. Cash in 8 days (Mr., Mrs., Miss

If under 21 your father must fill up coupon. l

To: George Newnes Ltd., If married woman your husband must fill it up. l
(BLOCK LETTERS) (Mr., Mrs., Miss) :

Tick ¥ whers oppliceble l

“The address oa left 3= ||

Wy Property ]

1

)]
£16 16s. (RV)4|I| 189 Temporary Atdress

Furnished Accom

L—-—————————-——————————--—.‘
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.| Telephone: PRIMROSE 9090

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARAMTEE, PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS’ SECONDS & REIECTS
WHICH ARE OFTEN DESCRIBED AS ‘NEW AND TESTED” BUT HAVE A SHORT AND UNRELIABLE LIFE

0A2 4/6)| 6B87 25/~ ) 7B6 12/8 1 25Y3G  7/9 | AC6PEN4/8 | EABC80 5/9 |)EL81 8/3 | LN309 11/-| R17 17/6 | Glol 19/6 GD3 5/8
6BWE

0B2 6/- 8/9 | 7B7 9/8 | 254G 7/- | AC/PEN EACOL 3/3['EL83  6/9| LN319 10/6 | R18 9/6 | U107 17/6|GD6  5/6
OZAGT 4/3| 6BW7  5/-|7C5 8/- 2525  7/8| (5) 17/6 |EAF42 7/8 | EL84  4/6 | LP2 9/6 Rm 6/8| U191  9/8|GDI4 10/-
1A3 2/8| 6BX6  4/- | 7C6 8/9 [2526GT 8/-| AC/PEN EB34 1/-| EL85  7/6| 12319 6/6 | R52 78| U251 9/-]GETI08 /-
1A4  12/8] 6C4 213 | 7¢7 5/- 273U 28/3| ) 17/~ | EB4L 48| 1L8s 73| Lz329  6/8 RGI/240A U2sl  8/9|GET10420/-
1A5 5/-! 6C5 4/-|7D3  15/- [28D7  6/9 | AC/SG 22/6 |EB91  2/3 [ EL91  2/6 | MHD4 7/8 b4/- [ U282 12/3(GET10617/8
1A7GT 7/9 | 6C6 8/-{7D5 14/6|30CL  6/6 | AC/SG/VM | EBC3 20/6 [ EL95  5/6 | MITLD612/6 | RK34 7/6 | U301 11/6(GET11112/-
1C1 4/-|6C8 3/-|7D6 14/ | 30017 17/6 12/~ | EBC33 6/~ | EL360 27/- | ML6 5/9 | 8130  22/C | U329 9/-|GET113 8/9

1c2 8/-| 6C9 10/9 | 7H7 5/9 [ 30C18 10/8 | AC/TH110/- | EBC4l 6/6]{ EL820 16/4 ( M34B 20/5|SP4B 18/8| U339 9/6!GET114 6/8
1C3 8/6 | 6C10 8/~ | 7R7 12/6 | 30F5 5/9 | AC/TP 18/ | EBUSL 5/9 | EL822 18/8 { MSP4 12/- | RP13C 12/8 | U403 9/8 ({EET 1?17/-
1C5 5/ | 6C12 5/9 | 7V7 5/~ | 30L1 5/6 | AC/VPL12/-| EBC90 3/9| ELL80 13/6 | MU12/14 4/6 3P4l 2{-| 404 68/-|GET873 9/38
1C6 10/6 | 6CD6G 18/~ | 7Y4 5/- | 30L15 973 | AC/VP212/- | KBCYL 5/6 | EM4  17/9 1 MX40 U801l 16/3 (‘FTRN 9/6
1D3 6/6 | 6CHE 5/= | 812 2/6|30pr4 13 | ATP4  2/3 | EBFS0 5/0{ EM34 11/8 | N37 10/6 U4020 8/6|GEX13 3/8

I Iy
1D6 - 9/8( 6CW4 24/ [OUBWE  9/6[30P12 76 | AZL  5/0 | EBFs3 %/3) EM35 12/-| N78 26/~ VMP4G 11/8| GEX35 3/-
1FDL  8/-| 6D1 148 [ 9p2 8/-|30P16 53 | AZ3L 6/ | EBF38 6/-| EM7L 15/6 | N108  26/2 VMB4B 12/-(GEX36 10/-
1¥D9 3/ 6D3 9/8 | 9D7 218 | 0pls 12/3 AZ4l  8/6 | EBL21 10/6 { EM80  8/3 | N330  16/- VP2 3/6|GEX45 6/8
1G6 8/- | 6D6 3/-|locl 8 7= | PaL 3/6 VP2B  9/6|CEX G4 11/8
1H5GT 7/9| 6ES 9/6 [ 10cz  12/8 3 6/9 | P61 2/6 VP4  14/8{GEX66 15/-
4 2/3 | 6F1 8/6 | 10DL  7/-]33 876 | PABCSO 8/9 VP4A 14/6|MAT100 7/9

VP4B  12/-|MATI01 8/8
VP13C  7]-|MATI120 7/8
VP23 2/6/MATI2]1 8/8
VP4l 5/-| OAS 6/=

L 3
1LA4 17/6 [ 6Féa  3/9| 1002 118 78| PCs6 1013
1LA6 18/10 [ 6F6GT 776 [ 10F1 10/ 10/-| PC88 T 9)6
1LD5 = 4/-|6F7G  5/-|10F9  9/9 | 35L6GT 6/- | C 5/6| PCos  8/9
1LN5  4/6 | 6F8 5/- [ 10118 9/9 oK 5/9 | PCO7T  6/9
INSGT 8/8[6ri1  17/9 | loLD3 73| PCCR4  5/6
1P1 6/-| 6F12 37| loLbD11 9/0 9/3 | PLCRS  6/9
1P10  4/6[6F13 39| 10713 8/3 | 3525GT 5/9 9/6 | POCRS 10/6 3
5/9 | PCC8Y 876 | UARCS0 5/-

P11 5/3| 6F14  23/3 | lorla 1146 | 36 12/8
1R5 4f- | 6F15 6/9 | 11D3  17/6 |39 2/6 8/9 | PCU18910/6 | UAF42  7/-
184 b/-| 6F17 12/6 | 11D5 17/6 | 403UA 6/6 8/ | PCFHB0 8/6| UB41  10/8

ECC8L 3/ | EZ35 4f8 | PCF8#2 8/3| UBC41 6/3
ECC82  4/8{ EZ40 5/3 | PCF84  8/6| UBC3L 8/3
ECC83  4/6 | EZ41 6/3 | PCF86  7/9| UBF&80 5/8
ECC84  5/8 | EZ80 3/9 | PCF80110/~| UBF39 8/9
ECC85 5[9 EZ81 4/6 | PCF802 10/~ | URL21 10/9
ECC88  8/9| EZ9%0 3/9 | PCF805 10/6 | UC92 8/3
L(Clﬂ‘\lllﬂ FC2 14/6 { PCL82 /6| LCCS4  8/9 | W61M 24/8| 0AZ210 7[6
ECC804 9/-| FC4 8/9 | PCL83 11/~ UCCBJ 8/6] W63 10/6(OA211 13/6
ECC807 15/~ | FC13  14/6 | PCL84 /6 8/8| W76 3/6) OC16W 35/~
ECF80 6/6 | FC13C 17/-{ PCL85  7/6 LCH"I 8f-| W77 2/6/0C19  25/-
ECI82 6/3 | FW4/5006/6 | PCL86 8/8 | UCH42 8/-| W8IM 5/9|0C22 23/~
ECF86 11/6 FW4/8008/B PCL88 12/6 | UCHS1 6/6 | W10l 26/2(0C23 b7/~

185 3/6| 6F18 13/5( 11E1 15/~ [4IMTL 8/-
1T2 28/ | 6F23 6/3 | 11E3  17/- | 418TH 10/~
1T4 2/3 1 6F24 9/8 | 1246 2/3 |42 5/-
1U4 5/68] 6132 8/~ 12A8  16/6 | 43 10[-
1U5 5/3 | 6F33 3/6 | 12AC6 B/6[ 45

2A7 12/8 | 6G6 2/6 | 12AD6 9/6 45ZGGT15I-
C26 2/8| 646 1/86 | 12AE6 8/~ | 5045 21/10
2D130 7/« | 8J5G 3/-{12AH7 5/~ | 50B5 8/6
2D2% 5/8 | 6J5GT 4/3 | 12AHS 10[9 50C5 6/6
2P 23/3 | 6J6 3/-| 12AT6  4/6 | 50CD6G40/9
2X2 3/-| 637G /6 | 12AT7  3/6 | 50L6GT 6/3
3A4 3/9| 6J7GT /-1 124U6 5/9 | 52KU  14/8

3A5 6/ | GKGGT 5/6|12AU7 4/8|53KU 14/8 ECF804 24/- | GT1C PEN4ODD | UCL82 7/9 | W107 10/8/0C25  12/-
3B7 5/~ BK7G  1/3|12AV6 6/6 vD4  12/6 | ECH3 23/3 | GUs0 55/. 34/-{ UCL83 9/- | W729 17/8|0C26  8/-
3D6  3/9|6K7GT 4/- | 12AX7 4/6 DD41 10/8 | ECH21 9/-|GZ30 7/6| PEN45 7j- | UF4l 8/9| X14  7/9/0C28  23/-
Q 5/3( 6K8G  3/3|12AY7 9/9 DDT4 7/6 | KCH33 22/8 | Gz32  8/-| PENMSDD |UF42 4/9|X18  8/-l0c29 16/8

3Q4 13

3Q5GT 7/-| 6K8GTMS/B | 12BA6  5/9
384 4/8| 6K25 24/- [ 12BES 4/9
3v4  5/3| 6Ll  10/- | 12BA7 6/-
4D1  3/9| 6L5G 12/6 | 12E1  16/9
6R4GY 8/6] 6L6GT 7/-| 12H6GT 1/0
5T4 7/- | 6L7GTM 5/6 | 1275GT 2/8
5U4G  4/8{6L18 10/~ | 12J7GT /3
5V4G  8/-16L19 18/~ 12K5 10/-
6Y3GT 4/9|6LD3 6/6 | 12K7GT 3/6
5Y4  9/6{6LDL3 7/- | 12K8GT 9/~
5Z3 8/6 | 6LD20 5/6 [ 12Q7GT 3/6
574 7/8 { BN7GT  7/- [ 129A7GT6/9
6/30L2 9/~ 6P1 9/3 [ 128C7  4/-
6A6G  B3/9(6P25 6/ | 128G7  g/-
6A8G  5/8| 6P26  9/- [ 128117 3/-

DET25 7/8 | ECH35 8/3 | GZ33 17/8 12/-| UF80  6/3 | X24 18/8|0C35 - 9/6
DKF33  8/8 | ECH42 8/-1GZ34 10/-| PEN46 4/-| UF85  6/9] X41 10/{-|0C36  21/8
DF66 15/- | ECH81 b/9 | GZ37 14/6 | PEN3A310/8 | U186 /-] X861 83| 0C4l 8/-
DF72 30/~ | ECII83 6/6 | H30 5/- | PEN453DD | U¥89 8/-| X63 5/9|0C42 5/-
DF91  2/3 | ECH84 (/6| HABC809/3 10/-| UL4l  7/3| X64 4/6|0C43  12/6
DF96 8/-| ECL80 6/-| HL2 7/6| PENA4 7/-| UL44 23/3} X65 /6| 044 4/9
DF97  10/- [ ECL82 6/8 | BL13C 4k PEN/DD UL46  8/6| X66 7/3| OC44PM 11/~
DH30 15/6 | ECLS3 9/6 | HL23 12/8 4020 17/8 | UL84 8/-| X76M 9/-|0C45 4/9
DH63  4/- | ECL86 8/8 | BL.23DD §/- | PFL20020/5 | UM4  15/2| X78 20/6| 0C45M 8/
DH76  3/6 | KF6 20/6 | HL41  3/9 | PL33 9/-| UM34 16/10 | X79 27/{-|0Ch5  22/8
DUIT 39| EF9 20/6 | HL41DDI2/- | PL36 9/-| UMS0  8/3 | X81M 28/1,0C66 25/~
DHS81 23/3| EF22  6/6 | HL42DDI/- [ PL38  16/-| URIC  6/6| X101  23/6]0C70 8/6
DH101 25/-| EF36  3/3 | HL133DD rLs1L 6/9 | U5 71- | X109  28/-|OC71 6/6
DiT10716/11 | EI'37A  6/- 9/6 | PL82 5/3| UU6  11/-| X118 8/9|0C72 8f=
DK32  7/9 | EF40  8/9 [ HN309 25/- | PL83 6/-| Uu7 7/8 | X119 8/6]0C73  16/-
DK40 15/8 | EF4l 6/9| HVR2 8/3| PL84 68/6 | UUR  11/6| X142 8/-]0C74 8/~
DK91  44-| EF42 3/9 | HVR2A 8/9| PL500 15/9 | TU9 5/3 | Y63 5/-|0C75 8/=
DK92 8- | EF50  2/6| IW3 5/6 | PM84  9/3] LUT12 4/8| Y65 5/=10CT6 8/6
DK96  6/8 | EF54 8/-| 1W4/350 5/6 | PT15 10/- | UYIN 10/3 | 263 4/6/0C77 12/~
13L33 7/- | EF73 5/- | IW4/500 8/-| PX4 9/-1UY2l 79| %66 7/3|0C78 8/

6AJ6  8/8| 6R7GT 11/- | 12UsG  7/-
L35 5/-| EFR0  4/- | XBC32 20/5 | PXus /6| UY4L  5)-| 277 3/-locsl - 4/-

6AKS  4/9 GSA:GT 7/-113D1 5/-

SAK6 8/~ 4/9{13D3  5/8 DL63  5/3 | EF83 9/9| KF35 12/6| PY3l 7/-|UY85 b/~ |Z152 4/-|OC81D  4/-
6AKS  5/9 ssm 4/9 [ 1186 20/9 DL68 15/- [ EFB5  4/6 | K135 11/6| PY32 8/9| Ulo 9/- | 2120 @/86(0C81M /-
6AL5  2/3| 6SH7  3/- | laH7 [ DL72  15/- | EFB6  8/8 1\1,132 21/7|PY33 8/9(U12/14 7/6|Z7149  6/3|0C82 10/-

6AM5  2/6| 6377  4/6|15D2  6/- DbL75 4/- | KT2 5/-| PY80  5/-| U6  16/- [ 2759 38j-(0C83  8/-
6AM6  8/-| 68K7 4/8|18 12/6 DLo2 3/- th 15/-| PY81  5/- | U17 5/~ | Transistors [OC84  8/-
6AQ5  b/9|63L7  5/8(19 10/8 DLy4 2/6 | KT32 4/9|PY82  4/9|U18/20 6/6 | und diodes |OC139 12/-
6AR6 20/-| 68N7  4/-]19AQ5 7/3 DL96 10/- | KT33C 4/- PYs3  5/9| U119  48/6 | AAl120 4/6[0C140 19/
8AT6  3/9|63Q7 5/~ ‘JBGGG2OI5 DLS10 10/6 KT36 29/1|PY8& 9/3| U2z 5/9 | AC107 14/6[0C170  8/8
6AUS  5/31 63R7 12/6 |19H1 6/ DM70 B/ PYS00 6/- | U24  12/8 | ACI27  9/6/OC171  9)-
6AVE  5/6| 6387 g/ 20:)1 10/- DM7L B9 PY801 6/3 | U25 8/6 | AD140 25/-|0C200 10/6
6B5G  12/8 | 6U4GT 8/6|20D2  21/- DW4/3508/6 P7Z30  9/8) U26 716 | AF102 27/8 0C201 29/~
6B3G  2/6| 6USG  5/-|20F2 11/6 2 DW4/aoosle QP21 5/-|usl 7j- | AF114 11/-|0C203 14/-
SBAG 4/8| 6U7G  7/-|20L1 12/6 | A 20/- | DY 9 QPZ"B 12/8 | U33  13/8| AF115 10/6(0C204 10/6

BEG  4/9| 6V6G  3/9 |20P1  12/6 | ACO42 23/ 5/-| U35  16/8| AF116 16/-{0OC206 10/8

QP!
QQV03/10 37 28/- | AF117  5/8| OCP71 17/6

3
GBGSG 13/8| 6V6GT 5/6 [ 20P3 12/~ | ACO44 §)- Bl e
u4s 15/6 | AF1L - "1

5/3 1 6X4 8/9 | 20P4 13/6| AC2HL 10/6 35/-
6BJ6 5/8| 6X5 4/6 | 20P5  12/3 | AC2penll /8 Q87520 10/8 | U47 8/6| AF124 11/-[8X641 10/-
6BQ5  4/6| 6Y7G 12/6 | 25A6G  7/6 | AC2PEN/ hmm 19/6 Q‘iloO/laQIﬂ Us0 4/9 | AF125 10/6(Ts2  12/6
6BQ7A 7/6| 624 5/-| 2516 4/8| DD 12/6|E1148 1/9|EL37 12/3 KTL41 5/6| R10  15/- | U52 4/8 | A¥i26 10/-1TS3  15/=
6BR7  8/3| 625G  15/- | 25U4GT16/2 | ACSPEN/ |EA50 1/6 |EL4L /3 3/- Ru 5/9 | U6 4/6 | AF127  9/6| V10{15A12/-
6BR8  8/-|7A7 12/6[25¥5 7/9] DD 23/3|EA76 6/9 |EL42 7/ L“l152 6/-| R16  29/-1 U78 3/9{ BYZ13 11/8[/XA103 15/-

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE ORBOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRMI1D 13/-. DRM2B and DRM3B 15/6. LW7 21/-, LW15 28/-. RMO 7/11, RM1 5/3, RM2 6/3. KM3 7/9, RM4 12/9. RM5 17/6. 14A86 17/8,
14A97 18/6. 14A100 23/-, 14A124 26/6. 14A163 35/6. 141130 31/-, 14B261 11/8. FC101 18/9. 16RC.L141 8/-. FC31 21/-. 16RD.2.2.R.1 11/-, 16RE.2.1.8.1 8/8.
18RA.1.1.8.1 4/-. 18RA.1.2.8.1 11/~ FC116 8/-, FC124 12/6. 8B3 10/8, C2D 9/-. C2H 5/9. C2V 9/-. C3D 1I}-. C3B 14/8. C3V 11/-. R3/2D 4/3. Q3/4 3/7
ELECTROLYTICS, Can types: 32 x 32/450v. 8/~ 50 x 50/350v. 6/, 64 x 120/350v. 9/-, 60 x 250/275v. 9[6 100 x 100/275v. 12/6. 100/275v. 3/-. 200/275V 4/-
100 x 200/275v. 8/6. Tubular types: 8/450v. 1/9. 16/450v. 2/9. 32/450v. 3/9. 8 x 8/450v. 3/=, 16 x 16/450v. 4/-, 32 x 32/350v. 4/-, 8 < 16/450v. 3/9. 32/350v. 3/-.
MULLARD Midget silicon rectifiers. Types BY100, Output 250 volts § amp. No larger than a shirt button, 7/- each. Series limiting resistance 1/6,

EXPRESS POSTAL SERVICE! ALL ORDERS DSEPATCHED SAME DAY AS RECEIVED

Terms of business—Cash with order or C.0.D. only. Post/Packing 6d. per item. Orders over £3 post free. C.0.[%. /6 extra. All orders cleared day of receipt. Any
parcel insured against damage in transit for 6d. extra, We are open for personal shoppers 1.0—5.30 p.m. dats. 9.0— 1 p.m. Complete hist of mordern and obsolete
walves, resistors, condensers, transformers, potentiometers, microphones, cte. with tertns of business, 6. Please enquire for any item not listed with S.A.E.
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FOR — IMMEDIATE — DESPATCH — PHONE —-US —-TODAY

BUILD YOUR RECORD PLAYER

4 Speed Autochanze 2-tons
Cabinets 17 x 15 x 8iin
Hirh finx Joudspeaker, 8 watt
2 valve 2 stage amplifier ready
built. Quality output. Vol
ume and toune controls. Al
items fit torether
pertectly. Speocial
instructions en-
able assembly in
30 minutes, only
5 wires to join,
12 months’ writ-
ten guarsntes.
AUTOCHANGE KITS
Opmplete—as above,
B.S.R. Monarch
Garrard Autosl!
OR SEPARATEL
Cabinet with board 14 x 13in.

£10.10.8 P.P, 5/~
£11.19.8 P.P. b/

43.9.8 P.P, 8/6

Amplifier with speaker. ..... £8.17.8 PP, 8/6
AUTOCHANGE (Bterso 15[- extra)

B.8.R, UA25 Superslim.,,,,, 25.18.86 P,P. 88

Garrard Autoslim Mono ..., £6.10.0 P.P. 3/6
S8INGLE PLAYERS

Garrard BRP10 auto. stop.... £5.5.0 P.P. 3/6
E.M.L Aato Stop Model ..... £4.15.0 P.P. 3/6

Q MAX CHASSIS CUTTER

Complete- die punch Allen screw and kor
in.  14/6 | i5in. 18/= 13in.

in. 1476 lgin. 18- 2in. 343
in. 15/6 18/6 24%in. 3779
in. 1579 liln. 20/- 2{in. 449
in. 18~ iin. 2076 linsq. 3176

CRYSTAL MIKE wsmn? 6/6
Size 1jin. dis, x 10, lin. dia. X ,4in. e
ACOS MIC, insert 1iin, dia, x l n. 8/8

ACOS 881 DE LUXE HTI(‘K MIKF 35/-

TSI, QUALITY STICK MIKE
TELEPHONE TAPE MIKE...
GUITAR CONTACT MIKE.. .. 15/6
'\l()VING COIL. MIKE, h_llgh or low
mped 90/-. FLOOR NSTAND, 57/-
NYOY Carvon Tand Mike . 5 6

TAN
TRANSISTOR 4 CITANNEL MIXE
with 4 separate input-output controls 59/6

FULL WAVE BBIDGI BELENIUX RECTIFIERS:
9,6 o0r 14 v, mp., 8/9; 2 a, 11/3; 4 a,, 17/8,
OHAEGEBTRMSIO“ RS. Tappe Input‘ll)()/?ﬁo
w. for charging st 2, 8 or v., 14 amps., 15/8;
9 amps, 17/6; 4 amps., 22/6. Circuu included.

MINIATURE PANEL METERS
Slze 1iin. sq. Precision jewelled 2%

1mA .. 278 ~'0u-A oo g g
3 mA .. 2718 30018 51
300V BNE s i Meter 35/-

VALVE HOLDERS, Int. Oct. or Mazda Oct., 8d.
B7G, BSA, B8G. B9A, 9d.; B7G with can 1/6,
BQA with can 1/9. Ceramic EF30. B7G, B9A, 1/-
Valve pluga B7G, B9A. Inst. Oct. /8,

1965 RADIOGRAM CHASSIS

Three Wsvebands. Five Valves ECHSL.
Long, Med., Short, EF89, EBCS1. EL84, EZ80.
12-months guarantes. A.C. R00/250 v, Ferrite
Aasrinl, 5 watts, 3 obm. 13§in. x 7in. high x 5in,
deep. Dial sise 13 x 4din.. horlxontal working.
Allgned, calibrated. Chassis isolated from malos.
ND NEW £9.15.6 Carr. 4/6

Matched speakers 8in. 17/8; 10in. 25/-; 12in. 80/-.

AR \I\TR()'\G RADIOGRRA M
TASSIS VHF-F M and Medium Wave
modol 127 M £28.10.0 or Sterco £37.10.0

RETURN OF POST DESPATCH

Written guarantee with every purchase

Btereo L/8 10/6; DP. 14/=

NEW ELECTROLYTICS FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES
1/380V 2/-1100/28V 2/-(8/600V 9/~
2/380V £/8/250/25V 2/6/16/600V

19/~
4/300V £/3|800/12V 3/- llH-lellOOV e
8/450V £/3,1,000/12V 8/~ 82+ 32/850V 8/6
8/-[8+8/480V  B/ei8R+ ‘ oV 8/-

32/480V  8/9i8-+16/480V 8/b 50+ 50/! oV 7[—
v 1/9{18 + 18/450V 4/8/64 +120/850V  11/8
80/50v 2/-188+82/380V 4/6/100 +-200/275V 12/6

cv

PAPER CONDENSERS. 0.00lmfd., 7 kV., IO'

20 ., 10/8; ‘Tubular 500 v. 0,001 to 0.

0.1, 1/- 0.20, 1/8; 0.1/350 v., 8d.; 0.5/360 V-. 1/9

0.01/2,000 v., 2/8; .05/2,000 v., 8/6,

OERAMIC. 500; l pE. o 0.01 mfd., Od. Pulse 100 pF*

ete., 12 kV.

IILVER lléA Clone tolerance (plus or minus 1 pF),
2.2 to 47 pF., 1/=; ditto 1% 50 to 815 pi., 1/-; 1,000

to u ()00 F., 1/9

TW X * 208 pF. +176 pF., 10/6; 365
sF. mtmauxro. lOI- 800 pF. standard with trimmers,
/6: midget, 7/8; midget with trimmers, 8/-; 500 pF.
slow motlon, standard, 9/-; small 3-gang 500 pk.,
17/8. single "0 363 pF., 7/6 SHORT WAVE.
Hingte 10 pF., 26 pF., 50 pF., 75 pF., 100 pF., 160 pF.,
516 each. Can be ganged together Couplers 8d. uch.
TUNING AND REACTION, 100 pl". 300 pF
800 pH., 8/8 each, solil dielectric IMME!
Compresslon ceraic, 30, 50, 70 pl. M 100 pF.,
150 pl., 1/8; 205 pF., 1/6; 600 PF.. 750 F., 1/8.
Trimmer with knob 1600 pi. R,

MAINS TRANBFORMERS /Fostaye 2/- oach
S8TANDARD 250-1+250. B80mA. 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifier 6.3 v. 1 8., 8 v,
2 a. or 4 v. 2 a., 22/6, ditto. 350-0-360 .,
MINIATURE 200 v, 206 mA. 8.3 v. 1 8.,,
MIDGET, 220 v. 45 mA. 6.3 v. 2 i
SMALL, 300-0-300, 70 mA, 6.3 v. 4 a.
STD. 250-0-250, 65 mA, 6.3 v. 3.5 a. N
HEATER TRANS,, 6.3 v‘, l} l. 7/0 4a.
Ditto, tapped 1.4, 3, 3, 1t a.
GENIRAL PURPOSI LOW VOLTAOI 2 amp,
4, 5, 6, 8, 9, 10, 12, 15, 18, 24, 30 v.
AUTO TRANSFORMERE. 160 w. .o 228
0, 118, 200, 230, 240 v. 500 w. 00
MULLARD “510” Mains Transtormer ..

SURPLUS 2-VALVE GRAM. AMPLIFIERS, Valves:
UY85 Rectifier and UCLR2 Trlode/Pentode giving
3% watts output, Overa)l size Sin. high x 3{in. x 2In.
deep. Each amplifier New and Tested supplied
complete with valves, 8 ohm output transformer,
tone and volume onfoff controls. OQNLY 8%6.
P.P. 2/, Combletely ready far use 200/250v. A.C.

BAKERS
‘Selhurst’

25 WATT 5 Gns,
12” GUITAR
HEAVY DUTY

15 OHM VOICE COILS
Response £0-10,000 ope.
Bass Resonance 80 ops.

Gonuine Musical In-
airument Loudspeaker,

BAKERS 12in. STALWART 15w. 5 gns,
3 or 15 ohm voice coils. Unlimited lpplﬂuﬂonl.
Response 46-13,000 cps. Magnet 12,000 lines,

BAKERS 18in. STANDARD 20w. 7 gns. More
powerful magnet 14,000 lines special suspension.
40-14,500 cps. Recommended.

BAKERS 15in. AUDITORIUM 85w., 18 gns.

LOUDIPEAKEH. P.M. 8 OHM FAMOUS MAKES,
2}in., 4in,, 4iv,, Sin., 7 x 4in., 15/8 each; Bin,, 17/6;

Biin., 16/6; loin.. 80/- 12tn., 80/~ (18 ohms 38/*);

10 x aln.. 29{' n., 91/-; 0 x 6in,, 21/-,

WAV dE , 8/6 each,

2. ﬂ-wny or 2 p. ﬂ-w 3p. 4-"y or 1 p. 12+wray;

4 p 2-way or 4 S-an, 0/0 B p. 4-way, 2 wafer.
‘ ;1 p. ld-way, 2 p.

ﬂ«wny. 8 p, 4-way, 4 pe B-wny, 6 p. d-way, Kit prices
1 water 3/8; 2 waler 18/8; 3 wafer 10/-. trs waters
8/8 each, extra long shafts 8/- e:

TOGGLE SWITOHES, s.0.. 8/-1 d. p.. 3/0 d.p.dutn, 4/~
BOOKS rlease add postage
Transistor Audio Amplifier Manual @/-
Shortwave Transistor Recetvers ., b/-
Beginnmers' Modern Transistor Sets, 7/6
Subeminiature Transtator Receivers 5/-
Boys’ Book of Crystal Sets .. .. 2/6
W W." Radio Valve Data 5/

High Fidelity Speaker Enclosm 8
TV Fault Finding . 8/-
Mullard Amplifier Manual ., .
Rndio Valve Gulde, Books 1 Is,

4orb

l’racu(-al Radlo Inside Qut - 0o
Valve Equivalents at a Glance .. 3/6
Tranststor Controliled Models
Internattonal Radlo Stations .. 818

TELESCOPIC CHROME AERIALS, 12 to 33in., 8/8,
TRIPLEXERS Bands L,II, III 12[8 COAX PLUGS 1 1/=
LEAD SOCKETS, 2/-; P SOCKETS, 1/-,
OUTLET BOXES (Rurface or ﬂuuh). 4/- ench.
BALANCED TWIN FEEDER yd., 84., 80 or 300 ohms
TWIN BCREENED per yid., 1/, 80 ohms only.

THE "“INSTANT” BULK TAPE

ERASER AND RECORD HEAD

DEMAGNETIZER. 200/250 v. A.C.
3

fe

TRANSISTOR MAINS
ELIMINATORS 29/6
PP1.Av., PP0-iv. Doubles, 42/6 PP1+PP1, PPY
+PPY, PP11 (4§ —43)

WEYRAD P50 COILS
Ferrite aerial 12/6: Osc. P50/1AC 5/4: lst,
and 1. 0/2CC 5/7 each; ard I
P50/3CC 6/-, Spare Cores 6d.; Driver Trans
—LFDT4 9/6: Printed Circult 8/8
SDeakers. bin. %116- 6 x 4in. 21 -
Tuniae Ganve 10/6: Booklet 2/-.

NEW MULLARD TRANSISTORS
0071, 8/-; OC?2, 7/8; 0081[) 7/6 0cs81, 7/0.
AF115, 10/8; AF114. 11/-; 0C44. 8/=: oces
8/-; 001 1 9[-' 0C170, 8/6: AF117, 8/8;

3/: O d Holders, 1/3. Sub. M
denlerl Dl ml"l{.‘ 80 v. 1/3; 1, 2, 4,
28, 30, 80, 100 mFd., 15 volt, 2/6.

80 .z COAX

seml-a.lrlwespaced 4in,
40 yds.
60 vdn. 25/~ 6d. yd.

Ideal 625 lines. U.HLL.F.
Tow loss 5dB

100tt. 500 Mcls | [6yd.

Volume Controls

Linear or log Tracks
Toug apindles. Midget
5§ K ohms to 2 Meg.
1.8, 3/- D.r. 4/8.

1m log+1m. Allog. 7/6

Export: Send remittance and extra postage no C.0.D.

RADIO COMPONENT SPECIALISTS

Buses 133, 68 pass door. S.R. Stn. Selhurst

WWW . americanradiohistorv.com

JACKS Btandard open-circult £/8, ciosed dreult 4/8
Grundig type 3-pin 1/8; Grundig Lead Type 3/8
Phono Plugs 1/-. Bocket 1/«, Banana Pluge 1/-
JA GN. Screened 3/=. Grundl

0K PL 3-pin 8/0
BULGIN NON-REV PLUGS and Pi4
2-pin 4/8; P73 3-pin 4/6; P164 G-pln 8/6; P46s 12[‘
RESII ORS Preferred values, 10 ohms to 10 meg.

4w, 1w, 20% g w, 84,52 w., 1/-,
IGH STABILITY § w.. 1%, 2/~ Preferred values
10 ohms to 10 meg. Ditto 5%, 10 ohms to 24 meg., gdé

5 watt /
10 watt, WIRE-WOUND RESISTORS 1/9
15 wnn 10 ohmu—ﬁ 800 ohms //—
10 K., 15 K.,
MAINS DROPPERI Midﬂet. With lllderl. 0.3a.
1 K.. 0.2a., 1.2 K., 0.15a., 1.5 K., 0.18, 3 K., 6/~
each. Line Cord 100 ohms ft. 3-way, 1/= f.
Wirewound Ext. Speaker Uonmh 100 8/-; 260 8/8.
WIRE-WOUND POTS 8 WATT Pre-set Min, TV
Types. All values 10 ohins to 25 K., 3/ sach. 30K.,
%-4 (Carbon 30K to 2 meg., 3/=).

TRE-WOUND 4 WA Pots. Long Bpindle.
Value 50 ohma to 50 K., 6/8; 100 K., 7/6.
SPEAKER FRET Tygan varioua colours, 5%n. wide
from 10/- {t.; 26in. wide from ll- n. Bampies 8,A.E.
EXPANDED METAL Gold ¥2 x 6/-.

RDENTE TRANSISTOR TRAN!FORMERSUI
11/-

11-

D3035 7.3 CT.1 Push-pull to 3 ohms output

D3084 1.5:1 C.T, Push-pull Driver

D3058 11.5:1 Output to 3 ohms, ete.
D£39 4.5:1 Driver: D240, 8.5:1 Driver 1178

TRANSISTOR POTS 5 K Switched VC1545 5/8

SUB-MIN EARPIECE Xfal or magnetic e

SUB-MIN JACK AND PLUG 2.5 or 3,5 nm., 8/0 pr.

B.T.H., TAPE MOTORS 113 v. I
E&s w. 12/6 pair, for 200/250 v. (in uerles)

ank Aluminium Chassis. 18 s.w.g.
4 sides, riveted corners, lattice fixing

. sides, 7 x 4in., 5/6; 9 x Tin.
8/8; 11 x Tin,, 7/6: 13 x 91n 9/6, 14 x 1lin,
12/6: 15 x 14in., 18/~ 11 x 3in. 6/6.

CALLERS WELCOME
337 WHITEHORSE ROAD
WEST CROYDON J3's2M5e,
PP, Charge |- Full List |f-. C.0.D, 2/- extre.
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LEARN - THE
PRACTIGAL

o I 5
A i R
o

your career ...
hobby . . .
own business . . .?

The demands for good Electronic Engineers ts increasing
almost daily throughout the world. Electronics ts now
the most rapidly expanding of all industries with its
applications reaching into almost every sphere of human
activity. If you are looking for a new career with new s
opportunities, then now Iis the time to choose— %:&z;ogilb““‘t:f— an
Electronics. If you are already employed in this field— > the top q“amyrecm:“ m
then now is the moment to seek high qualifications \\l\xme transistors . . , L.W.
to secure the top jobs which are waiting to be filled. = m.W. TWOQ  SHORT
Most of all, the great potential of electronic develop- WAVE Bands and VHF/
ment means unlimited scope for the future and wi ;ngdér.n. mrfamx)gmmdev?"
ensure a secure occupation for you—unlikely to be affe: techcneiqf; esien
ted by possible future recessions in other industries. .
The British Nationa| Radio Schoo! has had 25 years’
experience of HOME STUDY coaching for students
wishing to master the fascinating subjects of Elec-
tronics—whether the object be career or as a hobby or
new interest. The School is entirely independent and
specialises ONLY in the teaching of electronic subjects.
It employs only fully qualified staff to conduct and
supervise each individual course taken by a student 20,000 ohm/volt \
and it is this close and personal contact between Tutor modern multi-
and Student which we believe makes possible the suc.  TaDgetestmeter... uypoge ray oscilloscope
cessful completion of a course of study. to show how circuits
A special feature of our system is that all courses work...
start right from the beginning and no previous know-
ledge or experience is necessary or expected. Training
is carried out in easy step-by-step stages using the most
modern methods of tuition. The great advantage of
the home study method is that it provides a complete praetical manuzals
self-contained course giving everything needed for the |zl NO MATHEMATICS!

subject concerned and enabling work to be done in the BU’ D AND EXPER’MENT W’TH ALL

comfort of one’s own home and over any period of time

desired. THE ABOVE—AS—YOU—LEARN . ..
EXAMINATION cou RSES This is a new l-nn."u‘:-lt‘:-l (;,,\;!leri'l(l‘l(‘llll‘:.l‘l’:‘?lll comprising a

mixture of theory & a very full

Transistorised
signa! generator
of new design and
wide frequency
coverafe ...

Complete picture way
| ”I{ library of theory books and
IRIAE i

@ CITY & GUILDS TELECOM. TECHNICIANS CERT ranie of ciectronic compo and apparatus. Starting

c . rirzhit from the beginning—or at a later staZe if needed—the

@ CITY & GUILDS FULL TECHNOLOGICAL CERT. course enable 70 puild up all the basic elec-

@ A.M.Brit.I.R.E. EXAMINATION Cremand finaily St omatrietion, testing and

‘ RADIO AMATEURS LICENCE EXAMINATION vieing of «a |_§‘l!osl'l'|l‘\‘ill.'.n _fu ¥ lll-:m,xé '~-(ll_ roc:;i'\l'::(l"

@ P.M.G. CERTIFICATES FOR RADIO OPERATORS N ST WAL S Bis VITE/RRT Teception.
@ R.T.E.B. SERVICING CERTIFICATES 1t is of real luXury quality throughout—operates from a4

battery and can be usec vwherc in the workld, Every pre-

sent-day techntque in ¢ uitry is covered and the course

OTH ER COU RSES also inchides ;\lulti-rzulu;v t'(*;]l me 'iﬁmll t;‘.'NI!M":‘ltorlzlu‘ld

scilloscope. By the end of the e student will be

@ MATHEMATICS ©® SERVO-MECHANISMS :;:(IL to deal with any type of ing ‘k with confi-

. @ TELEVISION @® COMPUTERS 4ll:n('0‘1)nul Will aiso have a very useful wo, hop of cquip-

@ TRANSISTORS @ RADAR & NAVIGATIONAL ment, Nearly 180 inferesting and absorbing KEXPLERI-

AIDS ME are carricd out during this comprehensive course

tery of eleetronies,

cna 1 anyoune to gain full m

LPOSTINOW Fifehula g 44

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS.
Please send me your free Brochure, giving details of your Courses, without any obligation, to:—

NAME
Block Caps
;—v. =, ADDRESS Please
@ 1 am interested iMoo courses above

PW 5/65

WwWWW . americanradiohistorv.com
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SPRING, SPRING, SPRING

IT is said that in the Spring, a young man's fancy turns lightly to all sorts of frivolous
things. But what of the amateur radio enthusiast? Where do his electronlc fancles lie
in these early months of the year?

It was once fondly imagined that the epitome of radio work was to spend a dark
Winter’s evening huddled up round an oil stove wearing a set of headphones. This
was never really true, for the real enthusiast cares little about seasons, except perhaps
for such aspects as their effect on F-layer propagation.

We agree that there may be less bench work during the Summer months, and maybe
some slight slackening off in ham radio activities. (Then there is always the lady of the
house who has the temerity to uproot occupants of radio dens for the frivolity of
Spring cleaning. Sacrilege!) But radio fans like to follow the sun (or the rain) and there
has always been a large Summer activity.

We would say, then, that this Spring, many P.W. readers will be fancying mobile
operation or Field Days with the club. Others may be thinking of radio control of
models. (Some will digress from radio, of course, and for those who find themselves
more afloat than on dry land our July issue contains an article on building a marine
radiobeacon direction finder.)

Thus, in divers ways, many shack-bound enthusiasts will again stumble out into the
great open spaces, shading their eyes from the unaccustomed sunlight. So too, alas,
will the Daleks of the Decibels—the gruesome plague bearers of transistor portables,
vainly attempting to get ten watts output from a pair of OC8!'s and a three-inch
speaker. Not to condemn all users of transistor portables, of course—only the
moronic tone-deaf. However, this is to digress ourselves. °

CONTENTS page

News and Comment 22
The Empire 7 by F. G. Rayer 24
Designing a Multimeter by K. Berry 28
On the Short Waves by John Guttridge and David Gibson, G3JDG 35
Artificial Aerial Transmitter Loads by G30GR 37
Grounded inverted L Antenna by P. W. Waters, G30JV 39
High-fidelity Amplification by J. D. Haskell 43
A.F./R.F. Signal Generator by C. Marshall 48
News and Comment 52
Transformerless Transistor Amplifier by A. J. McEvoy, B.Sc. 54
Practically Wireless by Henry 58
Books Reviewed 61
Cabinet and Chassis Techniques—Part 4 by F. L. Thurston 66
Club News 73
Preparing for the R.A.E.—Part 7 by Brian Robinson 74

All correspondence intended for the Editor should be addressed to: The Editor, “Practical Wireless”, George Newnes Ltd., Tower Houss,
Southampton Street, London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage:
29s. per year to any part of the world. © George Newnes Ltd., 1965. Copyright in all drawings, photographs and articles published in
*Practical Wireless” is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions

or imitations of any of these are therefore expressly forbidden. THE JUNE ISSUE WILL BE PUBLISHMED ON MAY 6TH.

WwWWW . americanradiohistorv.com


www.americanradiohistory.com

22

PCR2 Transformers

I am building an s.s.b. receiver
which is to employ three of the
i.f. transformers taken from an
old PCR2 receiver.

After drilling the chassis. 1
found one of the iron dust slugs
to be faulty, and the other two
missing! These slugs appear
different to any 1 have seen
before and the more modern ones
which are available cannot
readily be adapted. Likewise, 1
shudder at the thought of
changing the chassis to accept a
different type of unit. I have
made up the rest of the chain
with trimmer-tuned transformers
and, in any case, have no more
slug-tuned transformers in my
junk box.

Is it possible that some reader
will have these transformers
lying idle and be kind enough to
spare three of the slugs. or,
better still. three complete trans-
formers? 1 shall, of course, cover
all expenses.

G. H. Scholey,
G3CDR.
157 Dartford Road,
Dartford,
Kent.

Mr. Scholey and other readers
may be interested to know that
in next month's issue of P.W. we
will be publishing an article des-
cribing several useful modifica-
tions to this interesting ex-
government receiver—Editor.

Science Museum Party

THe Roding Boys' Society is
arranging a conducted tour round
the Radio and Electronic Gallery
of the Science Museum, with an
afternoon lecture which will be
chosen to cover an electronic
subject. I would be delighted if
any of your young readers who
live in, or who are visiting
London would like to join in.

We are fixing a provisional
date as Saturday, April 24th, and
meeting at 10 o’clock in the
morning at South Kensington
Underground Station.

If lads who intend to come
along drop me a card, we will
have a rough idea as to how big
the party will be, as well as
knowing in advance something
about our companions for the
day.

Ken Smith,
G3JIX, 82 Granville Road,
' Walthamstow, E.17.

NEWS AND.

R.S.G.B. CONVENTION

The Eleventh International V.H.F./U.H.F. Convention organised by the

Radio Society of Great Britain, will be held at the Kingsley Hotel in
London, on Saturday, April 10th.

The Convention will open with a trade show in the morning, followed
by a programme of lectures in the afternoon. A dinner in the evening

will end the Convention, when Mr. C. G. Phillips, Chief Telecommuni-
cations Engineer of the Ministry of Aviation, will be among special
guests.

QUADRUPLE-PLAY TAPE AT AUDIO FAIR

At this year's Audio Fair, soon to be held at the Russell Hotel in London,

Kodak will be demonstrating their P.400 quadruple-play tape. This

demonstration, to be illustrated by colour slides, will emphasise the
superior low-speed performance obtainable from what Kodak’s claim
to be the world’s first quadruple-play tape.

Other Kodak tapes will be seen and heard at their stand, including

the P.300 triple-play tape.

A DELICATE TOUCH

This STC technician’s task (left) is
a delicate one. He is lining up the
cage grid of a powerful radio broad-
cast valve which has been manu-
factured at the Paignton works of
Standard Telephones and Cables
Limited.

From this same plant—Devon’s
biggest industrial unit—STC ship
tubes, capacitors and thin-film cir-
. cuits to the markets of Australia,
. South Africa, Brazil, India, the USA
and many European countries.

TINY, TINY CAPACITORS

Solid electrolyte tantalum capacitors from a new range recently intro-

duced by Plessey-UK Limited are small, very small; smaller than a
lighter flint in some cases.

Designated type ‘M’, the capacitors are available in values ranging
from 0-047uF to [0uF, with working voltages of from 50V to I-5V.
Produced at the Dielectric and Magnetic Division at Towcester, North-
ants, the capacitors are expected to find application in many domestic
circuits—hearing aids, paging systems, electric wrist-watches—where
miniaturization is essential.

wWwWWwW. americanradiohistorv.com
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TRANSISTOR TRANSCEIVER FROM US

A new transistorized transceiver (shown below) made by Sideband
Engineers, a unit of the Raytheon Company of the USA, offers the
amateur single sideband communications on 80, 40, 20 and I15m. The
receiver's circuit of 23 transistors, 18 diodes, a zener diode, a varactor
diode and only three valves, ensures cool operation with less battery
drain when run mobile. The basic receiver (model SB-34) uses a buift-in
power supply for either 117V a.c. or 12V d.c. and has a sensitivity of
1uV for 10dB signal-to-noise ratio.

Several advanced tuning devices are included for convenient dial
calibration, quick frequency shift, smooth vernier adjustments, etc.
Full specifications of the SB-34 are available from Cossor Communi-
cations Co. Ltd., The Pinnacles, Elizabeth Way, Harlow, Essex.

13-YEAR-OLD GIRL GETS LICENCE

Fourteen-year-old Elizabeth Allen of Westport, New Zealand,
is likely to put every ‘pirate’ operator in the world to shame,
for only two days after her 14th birthday, she received her ama-
teur radio transmitting licence and callsign. This makes Eliza-
beth the youngest licensed amateur of either sex in her own
country, which must be an embarrassing fact for young male
aspirants in many countries, but especially so fer those in New
Zealand.

In fact it was the volume of letters published in P.W. for and
against the R.A.E. that prompted reader Robert Turnbull of
New Zealand to send the Editor the newspaper account of
Elizabeth’s achievement.

Apparently amateur radio runs in the Allen family as both
Elizabeth’s parents are licensed hams. Now she is continuing
the line by building her own transceiver, soon to be on the air
under the callsign ZL3AAI.

NEW STYLE PORTABLE

The tatest medium and long wave portable from Roberts Radio Co. Ltd.
(Molesey Avenue, West Molesey, Surrey) employs new cabinet styling
in teak and black ‘Rexine’. The 7-transistor circuit incorporates a IW
transformerless output stage, driving a 7in. x 4in. loudspeaker. The new
receiver, model R404, joins the R300 and R500 in the Roberts range of
portables at a retail price of 17 guineas.

more News and Comment
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Amazing Change

I RECENTLY acquired most of
the copies of P.W. dating from
about 1950-59. I expected them
to be somewhat different from
ones which 1 have been getting
for the last few years, but 1 was
totally unprepared for the
amazing change in the articles
and general style. The old issues
were completely uninteresting,
dealing maialy with clumsy valve
medium wave receivers and other
dull projects. Modern P.W.
articles offer a vast variety of
general electronics as opposed
to radio.

Also, in earlier issues, adver-
tisements appeared offering tran-
sistors at 25s. or more, which I
can now obtain for less than Is.

All these things combined with
the huge purchase tax on radio
equipment of about 1950, brings
me to the conclusion that
although 1 spend a censiderable
amount of my time on radio and
electronics, and intend to take it
up as a prefession, had I been
born 10 years earlier, I doubt if
I would ever have considered
spending my time on radio.

L. Ruddock.
Co. Fermanagh,
N. Treland.

We would disagree with Mr.
Ruddock’s point of view that
bygone issues of P.W. were unin-
teresting, as for the radio enthu-
siasts of the time P.W. brought
them data and designs which,
unlike transistor circuits of today,
were hard to some by. However,
thanks for the compliment. —
Editor.

P.W. and P.T. Issues

I sHALL be going abroad at the
end of May or June, and T am
willing to offer my issues of
P.W. and P.T. of the last four
years and certain issues of Radio
Constructor, to other readers of
your magazine.

T must stress, however, that
ample postage and a stamped
addressed envelope must be sent
with requests for copies. First
come will be first served and
postage will be returned if the
copy is not available.

4200894 Sac. White, R. W,
Fire Section,
R.A.F. Billykelly,
Limavady,
Co. Derry, N. Ireland

..on page 52
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24 PRACTICAL WIRELESS

COVER
SUBJECT

YHIS receiver uses ten semiconductors in all,

and covers long, medium and short wavebands.

It should be of particilar interest to con-
structors who want short-wave coverage of the
most popular frequencies in addition to reception
on the normal long and medium bands. Good
reception is obtained with the telescopic aerial
which is fitted. An external aerial may be
connected instead when wanted. This is useful if
the receiver is taken in a car as screening by the
vehicle then usually makes the external aerial
Iessemlal

May, 1965

efficiency with powerful signals.
Bias for this diode is obtained
from the voltage drop in R7.
When signal levels exceed the
bias voltage the diode conducts,
reducing gain and preventing
overloading on strong signals.
Tr2 and Tr3 are intermediate
frequency amplifiers fed by the

465kce/s transformers if.t,
if.t.2. C6 and RY neutralise
feedback over Ti2, while CI0

and R13 provide neutralising for
Tr3. This is to avoid instability
(oscillation) in the i.f. amplifier.

Diode D2 provides demodu-
lation and automatic volume
control at lower signal levels.
When a strong signal is received
a positive voltage is developad
and applied to Tr2 base through
if.t.1 secondary. When this bias

across VRI1
R12 and
increases, the gain of Tr2 is reduced. This “~ips
to maintain a more stable output from the loud-
speaker with changes in signal strength due to
fading.

The audio output is taken from the slider of

VRI1 to the first audio amplifier Tr4. The ampli-
fied output is taken through CIl5 to the driver
transistor Tr5.

Push-pull output is provided but no transformer
is necessary because Tr6 and Tr7 are a matched

!

The EMPIRE 7

by F. G. Rayer

This month’s Blueprint
design—a 7-transistor
portable receiver cov-
ering long, medium
and short wave-bands.

self-contained and of
of popular non-miniature

' The whole recciver is
similar size to that
transistor portables.
The receiver circuit is shown in Fig. 1 and a
few details on this should be helpful. Each wave-
band uses its own aerial and oscillator coils (coils
for one band only appear in Fig. 1). This has the
advantage that each band can be dealt with
separately when trimming. A three-way switch
selects the required pair of coils and there are six
coils in all. The three “ blue ” coded coils are for
aerial tuning, while the three “red” coils are for
oscillator.  Each coil has its own trimmer, a small
six-bank trimmer strip being used for this purpose.
i When wiring up it will be noted that all the
a@erial coils have the same pin connections, so
connections are duplicated for each band. With
the oscillator coils pins 1. 5, 7. 8 and 9 are also
the same for each coil. However, the padding
capacitor pin P is different on each coil. This is
in 6 for long waves, pin 2 for medium waves and
pin 4 for short waves. The padder capacitor CP
lso has to be different for each coil—110pF for
FW 350pF for m.w. and 3.000pF for s.w.
&. Transistor Trl is an OC170 and functions as a
self-oscillating mixer. Diode DI is a clamp diode
Lgljeatly 'mcreasing the automatic volume control

pnp and npn output pair, driving the 150 speaker
direct. This type of circuit has a low current
consumption and gives very good reproduction.
The thermal diode Tr8 is a diode-connected
thermal transistor to stabilise working conditions
and it is used in conjunction with the miniature
pre-set slider potentiometer VR2 so that operating
conditions can be set to optimum when first using
the receiver. Transistors Trd4, Tr3, Tr6, Tr7 and
the thermal diode Tr8 may be obtained in a
matched set. This assures that operating conditions
in this part of the receiver will be correct.

The capacitor C18 feeds the speaker, which is a
7 x 4in. or similar oval unit (a circular speaker
can be used equally well if to hand). Feedback to
TrS base is through R22 and R25.

COMPONENT TOLERANCES

Most transistors have the base voltage set by
two resistors as a potential divider. For example,
R1 and R2 for Trl or R10 and RI1 for Tr3, etc.
Proper working conditions will be obtained for
transistors of the type given if 10% tolerance
resistors are fitted. All such resistors have a silver
band in addition to the colour coding showing the
value. Emitter bias is also used (R3 for Tri, R8
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for Tr2. ete) and this further stabilise
working conditions.

> With bypass capacitors the values are not very
important but should not generally be smaller than
shown. There will be no change in results if near
values or larger capacitors, already to hund. are
fitted. Other capuacitors, notably €3, C6. C10 and

all padders. should be of the value indicated.

SECTIONAL TEST

The receiver mav be built completely before
testing. Alternatively. part may be tested when
wired.

Initially. coils for one waveband only may be
connected. Coils for the other ranges can then be
added after satisfactory results are obtained on the
first range. This greatly reduces chances of errors
in connecting the wavechange switch.

When Trl. Tr2 and Tr3 stages are wired up to
R15, this section of the receiver may be tested by
wiring medium impedance phones from R15 to
positive line and connecting a 6V battery across
C13 (observe polarity). The first three stages
should draw 2-3mA. The if.it.s and coils may be
roughly aligned for good phone reception.

If the a.v.c. circuit from D2 is in order. battery
current will drop slightly when a strong signal is
tuned in.

The clamp diode circuit can be checked by
temporarily leaving D1 and R5 disconnected. If a
strong signal is tuned in. volume should fall con-
siderably when D! and R5 are joined. But
joining B1 and RS should make no difference to
the volume of a weak signal.

When the first stages are found to work
correctly the audio amplifier from C12 may be
wired.

CONSTRUCTION: PANEL

The receiver is built on a 104 x 6tin. paxolin
panel which has a cut-out to clear the loudspeaker
magnet. It is best to drill all large holes first.
checking that components fit as this proceeds.
Many small holes. for resistors and other small
items, can also be made. using a in. drill.

If any small holes are missed these can be
drilled after wiring has begun. But at this stage
care is needed so that fragments of maxolin do not
get into the wavechange switch or elsewhere.

The gang capacitor has an inteeral reduction
drive and it is secured with three 4BA bolts. These
bolts must be very short or have extra washers or
nuts under their heads so that they only nroiect the
thickness of the capacitor frame. A soldering tag
under one bolt is an earth return (MC) connecting
point.

The coils fit in holes and are held with a finaer
nut which should not be tightened with too much
force. All coils have nine pins as shown in Fig. 2.

REAR OF PANEL

Fig. 2 shows components on the panel. The wire
ends of resistors and capacitors are bent to pass
through the holes and are then spnread to keep
these items in position. All the electrolytic
capacitors (2uF to 250xF) have positive and
negative ends which are placed as shown. It is
best to leave the transistors and coils until last.

VR2 has a short piece of thin flex soldered from

helps
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its slider to one outer tag. The i.f. transformers
are held by spreading the tags which are attached
to the screening cans.

The casiest method of construction is to insert
a number of components then turn the panel over
and connect them. It is suggested that the outline
of euch part is marked with coloured pencil as it is
inserted. Each connection is marked in the same
way when it is soldered. This takes only very
little: time and shows at once what remains
uncompieted. 1f it is done systematically there is
no likelihood that a connection will be overlooked
or some other error made.

PANEL WIRING

All connections on the front of the panel are
shown in Fig. 3. Some 26s.w.g. tinned copper wire
with Imm sleeving can be used throughout. Joints
should be soldered quickly and the iron removed
as lengthy heating is unnecessary and may damage
parts.
~ One tag of each if. transformer screening can
is joined to the earth line which returns te the tag
MC. This tag is held by a bolt fixing the ganged
capacitor.  The if. transformers have five tags
with wide spacing between tags 4 and 5, so connec-
tions will be correct if the pins are located as in
Fig. 3. A iin. hole is needed under each trans-
former so that the core can be adjusted.

The neutralising components R9 "and C6 are
soldered together and taken directly from pin 4
of the first i.f.t. to pin 4 of the second i.f.t. C10
and R13 are similarly joined between pin 4 of the
second i.f.t. and pin 4 of the final i.f.t.

The diodes D1 and D2 have positive and
negative ends which are placed as in Fig. 2. Leave
the wires at least lin. long and solder quickly to
avoid damage from excessive heat.

Battery leads are anchored in holes near the top
of the panel. Thin black flex is used for negative
and red flex for positive as it is most important
that polarity is correct. With the 7-5V type of
battery a two-pin plug is required and the large
pin is positive. The receiver may be run from a
9V battery if preferred.

Trl is best left until coils are wired. Tr2 and
Tr3 both have a red spot to identify the collector.
A piece of sleeving about }in. long can be placed
on each centre lead (base) and the wires are then
threaded through in the positions shown in Fig. 2.
The panel is turned over and the leads cut and
soldered. Tr2 emitter goes to C5 and RS8. Tr3
emitter is taken to C8 and R14. Each base wire
goes to pin 4 of the adjacent i.f.t. Each collector
is soldered to pin 2 of the next i.f.t. There is no
need to cut any of the transistor leads very short.

All transistor wires may. however, be left almost
full leneth. sleeving being placed on connections
as required. There is little danger of damaging
the transistors from excessive heat if the wires are
lont and the connections are soldered quickly.

Tr4 base goes to R16 and R17. Emitter goes
to C14 negative and R18, with collector to R19
an C15 negative.

Tr5 base is taken to R20 and R22, with emitter
to R21 and C16 negative. TrS collector goes to
the base of Tr7 and emitter of the thermal diode
Tr8. Base and collector wires of the thermal
diode are joined by the maker, so this item has

WwWWW . americanradiohistorv.com
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%nl{y two long leads. The lead marked C goes to
2.

When soldering in Tr7 note that this is of npn
type. The arrow still indicates emitter though
pointing away from the base. Collector goes to
positive line. Tr6 collector goes to negative, with
base to R24 and VR2. Tr6 and Tr7 emitters are
joined and go to positive on C18 and R25.

SETTING VR2

This is pre-set to allow best possible working.
Initially move the slider so that no resistance is
in circuit (fully towards R19 in Fig. 2). The slider
is then moved along until the output transistors
take 1'5SmA to 2mA with no signal tuned in.

This adjustment will not normally be made
until the receiver is ready to test and the speaker
must be connected. The setting of VR2 is not
critical. .

COIL CONNECTIONS

Fig. 2 shows coil connections, excluding those
to the switch. The oscillator coils are red and the
aerial coils blue. Insert each coil with pins 1 to 9
as shown. Pins 7 on the three oscillator coils are
then joined. R3 and C3 are soldered to pin 7 of
the short wave coil and to a lead which passes to
the gang capacitor frame tag. These leads and
connections to switch and coils should be short
and direct.

Pins 7 on the aerial coils are also joined and go
to Cl and R2. Pins 1 and 9 on each aerial coil are
joined and returned to the earth line MC at the
capacttor.

Each oscillator coil has a different padder
capacitor and the connection is to a different pin.
This is shown in Fig. 2. The 3,000pF s.w. coil
padder goes from pin 4 to MC. Leads should be
quite short. The m.w. padder is 350pF and from
pin 2 to an earth return point. The Lw. coil

: i
A ook into the back of the completed receiver. This view shows clearly how the cut-out on the panel

fits round the loudspeaker cone. At the bottom-right of the panel can be seen the bank of six trimmers
. which is mounted on bolts, above the wave-change switch.

requires a 110pF padder from pin 6 to a con-
venient earth return.

Note that a lead goes from pin 7 of the s.w.
aerial coi] to R1, which is fixed to the panel.

SWITCH CONNECTIONS

These are shown in Fig. 7 and the front wafer
(that nearest the paxolin panel) is best wired first.
In Fig. 7 the front wafer is shown in the upper
sketch and in the m.w. position.

Leave a few inches of connecting wire project-
ing from pin 6 of each aerial coil and from pin I
of each oscillator coil circuit. These leads are
later taken to the trimmers.

The rear wafer is wired last. Trl is first
soldered to the contacts. This transistor is placed
over the centre of the switch so that leads are quite
short. Emutter. base, screen and collector leads
are marked E. B, S and C in Fig. 7, the space
coming between S and C wires.

The screen wire (S) is soldered to the earth
return to MC on the gang capacitor.

TRIMMERS

The six-bank trimmers (TC2/TC3) are mounted
about 1iin. from the panel. using two 6BA or 4BA
bolts 2in. long. Extra nuts are required on the
bolts or spacing sleeves. A soldering tag is held
under each nut and connected to MC at the gang
capacitor. The earthed tags should be those
which come from the top plates of the trimmers.

The projecting leads are then cut to length,
covered with sleeving and soldered to the trimmers
as in Fig. 7.

METER TEST

A meter may be included in one battery lead
when first testing the receiver. This should show
about 10mA with no signal or with low volume
if a 75V supply is used. Current will be slightly

WWW . americanradiohistorv.com


www.americanradiohistory.com

May, 1965

higher with a
current will rise to about 20-30mA, this depending
solely on the volume chosen.

If a high current is found the set should be
switched off and a check made for short-circuits
or wrong connections.

9V battery. With good volume,

BAND COVERAGE

The coils are intended to give bands approxi-
ma:zly as follows:

Long waves.—150-400k¢/s or 2,000-750m.

Medium waves.—515-1.545kc/s or 580-194m.

Short waves.—5-15Mc/s or 60-20m.

These coverages are with a twin-gang 315pF
capacitor. The gang capacitor listed has a maxi-
mum value of 365nF and is chosen because of its
smal] size and reduction drive. This means that
band coverage at the low frequency end of each
band is slightly increased.

I.LF. ALIGNMENT

If no signal generator is available tune in any
station and rotate the i.f. transformer cores for best
volume. A completely insulated tool. such as can
be made from a plastic knitting needle, should be
used for all adjustments.

If a signal generator is available set it to give a
465kc/s modulated output. Inject this at the base
of Tr3 and adjust i.f.t.3 core. Then inject at the
base of Tr2 and set i.f.t.2 core for best response.
Finally apply the signal at the base of Trl and
adinst i.f.t.1 core.

An accurate indication of output can be
obtained bv having a meter in one battery lead
and adjusting VR1 so that current rises to some
20mA or so as adjustments are peaked for best
results. This is more accurate than adjustments
by ear.

When the i.f.t.s have been aliened they do not
need any further attention-and should be left
alone.

COIL ALIGNMENT

Fach range is treated separatelv and it is
probably best to do the m.w. range first. Adjust-
ments are most easily carried out in two steps: (1)
Band coverage, (2) tracking.

(1) If a signal generator can be used couple it to
the aerial socket of the receiver through a 4009
resistor or place a lead from the generator near
the receiver aerial. Opvpen the gang capacitor, set
the generator to 1,545kc/s and adiust the m.w.
trimmer TC3 until the signal is tuned in. Then
set the gang canacitor 10° from closed,
generator to 515kc/s and adjust the m.w. oscillator
coil core until the signal is tuned in. Check at
the h.f. end of the band, read)ustmg the trimmer
slightly if necessary.

(2) Tune the generator to 1.390kc/s, tune in the
sional with the receiver tuning knob and adiust
the m.w. aerial circuit trimmer TC2 for best
reception. Then adjust the generator to 566kc/s,
again tune in the signal with the receiver and
adjust the m.w. aerial coil core for best results.
Repeat as before, since one adjustment is modified
to some extent by the other.

tune the .
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For lLw. alignment adjust coverage for 150-
400kc/s and track at 165kc/s and 370kc/s. The

trimmers are Lw. TC3 and Lw. TC2.

For the s.w. band adjust coverage for 5-15Mc/s
and track at 5 5Mc/s and 13-5Mc/s. The trimmers
are s.w. TC3 and s.w. TC2.

When making adjustments to the s.w. band it
will be found that aerial trimming slightly modifies
the oscillator tuning, so the receiver control knob
should be adjusted to keep the signal in tune.

If alignment is carried out by ear first choose
strong stations near the ends of the band to allow
approximate adjustments. Adjust the trimmers at
the h.f. end of the band (capacitor nearly open)
and the coil cores at the Lf. end (tuning capacitor
nearly closed). Afterwards find weak stations and
repeat the adjustments until no further improve-
ment is obtained.

When aligning do not use a long aerial as this
makes adjustments difficult.  Accurate tuning
points will more easily be found with the aendl
only slightly extended. Final alignment is with
the aerial fully erected.

On the s.w. band. reception is possible with the
aerial circuit tuned above the oscillator frequency.
This is the second channel or image frequency and
is not required. It will not be encountered if the
oscillator circuit trimmer (s.w. TC3) is opened and
the aerial circuit trimmer (s.w. TC2) is screwed
down in advance. Also begin with the s.w.
oscillator coil core somewhat unscrewed so that
adjustment is approached from the high-frequency
position. When adjustment is correct (oscillator
on the h.f. side of the aerial frequency) image
frequency reception of the signal generator or a
strong station will arise at 930kc/s (2 x 465kc/s)
points higher in frequency than the correct tuning
point and at reduced volume.

"CABINET FIXING

The receiver requires a cabinet a little larger
than 104 x 6%in. inside to give clearance and 3in.
deep internally. Ready-made cabinets may be
adapted. If necessary new holes can be cut for
the control spindles and old holes may be obscured
with a fingerplate of coloured plastic or paxolin
or other material.

The loudspeaker should be screwed to a baffle
board which has an aperture to match the speaker
cone. This board is then screwed inside the
cabinet.  Proper reproduction is not to be
expected until the speaker is in its cabinet.

Strips or blocks of wood are glued and screwed
inside the cabinet so that the paxolin panel can
rest against them.

The tuning capacitor spindle is in two sections
and the pointer is attached to the rear part. A
standard %in. diameter hole knob fits the front
part of the spindle.

The telescopic aerial may be screwed to  the
outside of the case or it may be fixed inside and
drawn up through a hole. The aerial lead goes to
one fixing screw.

A socket for an external aerial can be added at
the back or anywhere convenient. To maintain
reasonable selectivity in the aerial tuned circuit
the trimmer TC1 is added in series with the socket
lead. A fixed capacitor of about 15pF to 25pF
may be used here instead.
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designing

MULTIMETER

by K. Berry

practice of multi-range meter design In 1ts
simpler forms.

The basis of this treatment is the moving coil
meter. It is not proposed to go into details here
regarding the principles of operation and construc-
tion of such meters since this may be found in any
text-book covering eléctricity and magnetism.

The usual proprietary movihg coil meter move-
ment is a low resistance device and is capable of
measuring a certain maximum current. this current
is known as the full-scale deflection (fs.d.). A
meter movement may be used as it stands to
measure the current in a circuit, but more often
than not, it will be used with a resistor (known as
a “shunt”™) connected in parallel with it, for
measuring currents which are greater than the
full-scale deflection, or, alternatively. with a resis-
tor connected in series with it (known as a " multi-
plier ") for measuring voltages. it is the laiter use
which will be considered first.

THIS article is intended to cover the theory and

Voltage Measurement—D.C.

If a typical moving coil meter, having a full
scale deflection of ImA and a resistance of 100¢} is
used as a voltmeter. then the potential across the
meter when a current of ImA is flowing through
it will be (by Ohm’s Law) 100 X 0-001V = 0-1V.
That is to say, the meter will read 0—100mV. If
now a resistor of 900() is connected in series with
the meter. and the whole 1s used as a voltmeter,
then when a current of 1mA is flowing, the poten-
tiai across the meter and resistor will be (100 +900)
X 0:001=1,000 X0-001 =1V, i.e. the meter will read
0-—-1V. The combined resistance of the meter and
its series resistor (multiplier) is 1.000Q., and this
results in the meter reading 1V full scale.

This can be expressed by saying that the meter
has a sensitivity of “ 1,000Q per volt . and this is
normally written “ 1,0000QV ”. Thus if it is desired
to make such a meter read 0—1.000V, the meter
must be connected in series with a multiplier
whose resistance is such that the combined resis-
tance of the meter and multiplier is 1,000 x 1,000
=1M(. Since the meter resistance is 100}, the
multiplier resistance required is 999,900Q. This is

May, 1965
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obviously so near to 1M, that this is the value
of multiplier which would be used in practice.

It will be seen therefore, that if a meter is
required to read ** X 7 volts at full scale. the value
of the multiplier reguired is simply " X" times
“the 1/V ” of the meter concerned. The resistance
of the meter itself may be ignored if it is less than
29% of the calculated multiplier resistance. The
“0/V” of a meter is simply the reciprocal of its
full scale deflection in amperes, ie. f.s.d.=ImA

1
N/V=——=1,0000/V. The
0-:001
number of ohms/volt required for multipliers for
some common meters is listed below.

=0:001A, hence

Meter F.S.D. a/v
10mA 100
SmA 200
ImA 1.000
S00uA 2.000
100nA 10.000
S0nA 20,000

For measurement on radio and electronic equip-
ment. the lowest resistance hormally acceptable is
1,0000Q/V. and higher values than this are, in fact,
to be preferred.

Current Measurement—D.C,

If a typical moving coil meter having a full-scale
deflection of ImA and a resistance of 1006} is used
as an ammeter it will measure 4 current of up to
ImA only. If it is desired to measure a current in
excess of this. then a resistor must be connected in
parallel with the meter to shunt or divert some of
the current in the circuit. For example. if this meter
is required to measure 10mA full scale, then a
resistor must be connected in parallel with it of
such a value that 9mA will flow through the
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Voits AC:-

The basic
voltmeter bridge.

Fig. I: rectifier

resistor when 1mA flows through the meter, hence

the shunt (resistor) must be 1/9th of the meter
100

resistance =——=11-10. To read 100mA full scale,
9

the shunt resistor would have to be 1/99th of the

100

meter resistance, i.e, =10 (approximately).
9

The value of shunt required is thus given by the
following expression:

meter resistance X meter f.s.d.
Rs =

required f.s.d. — meter f.s.d.

It will be seen from the two examples quoted
above that if the meter f.s.d. is small compared
with the required (or shunted) fs.d., i.e. 1% or
less, then the resistance of the shunt is given with
sufficient accuracy by the expression:

meter resistance
Rs = ————— X meter fs.d.
required f.s.d.

Yoltage Measurement—A.C.

A moving coil meter gives a reading which is
proportional to the average current flowing
through it. Since with alternating current. the
average value (over one cycle) is zero, the meter
will give no reading when connected to an a.c.
supply. To use a moving coil meter to measure
a.c. it is necessary to use a rectifier to convert the
a.c. into a direct or unidirectional current which
can be measured by the meter.

The usual circuit is the bridge rectifier circuit.
The meter is directly connected to the d.c.
terminals of the bridge. while the a.c. terminals
of the bridge are connected to the voltage to be
measured via the usual multiplier (Fig. 1).

An alternative circuit uses only two rectifiers
instead of the four required for a rectifier bridge.
The meter is connected in series with one diode,

~whilst the other diode is reverse-connected across
the meter and diode combination. The whole is
connected in series with a multiplier (Fig. 2).

The resistance of the multiplier required for a.c.
measurements is different to that required for d.c.
measurements. There are two reasons why this
should be so.

(o] Voits AC.

Fig. 2: An alternative half-wave
rectifier voltmeter.

voltage

Fig. 3: The characteristic curve
for a typical rectifier.

The first, is that because the meter gives a
reading which is proportional to the average current
flowing. but a.c. voltmeters are normally calibrated
in r.m.s. volts. The r.m.s. value of a.c. is 111 X
the average value, or rearranging this:

V r.m.s.
V average =
1-11

Thus to obtain a meter reading in volts r.m.s. it
is necessary to reduce the resistance of the multi-
plier by 1-11. For example, a meter with an f.s.d.
of 1mA requires a multiplier of 100kQ in order
that it may read 100V d.c. full scale. The same
meter with a rectifier would require a multiplier of

100
—— = 90k in order that it may read 100V a.c.
111

full scale (r.m.s.) using a bridge rectifier circuit.

The second reason for the difference compared
with a d.c. multiplier is the resistance of the recti-
fier circuit. A further complication is that the
impedance of the rectifier elements varies accord-
ing to the current flowing in them.

A typical rectifier characteristic is shown in
Fig. 3. The horizontal (x) axis is the voltage across
the rectifier. and the vertical (y) axis is the current
flowing through the diode. The shape of the curve
at any point is a measure of the rectifier forward
resistance at that point. It will be seen that as the
current falls to zero. the shape of the curve
becomes greater thus indicating a higher resistance.

This changing resistance of the rectifier results
in nen-linearity of the meter scale. Fortunately this
defect can be overcome by certain methods. if this
is essential. If the value of the multiplier is high
compared with the resistance of the rectifier, then
the latter is “ swamped ™ and a linear scale results.
This. obviously. only applies on the high voltage
ranges. When it is desired to read. say. 10V full
scale. a linear scale can be obtained by using a
potential transformer. i.e. a voltage step-up trans-
former. This gives a high voltage output thus
enabling a high resistance multiplier to be used. In
view of the difficulty of designing and constructing
such transformers no details will be given here.

A greater degree of linearity on low voltage
ranges can be obtained by using the half-wave
rectifier circuit shown earlier in Fig. 2. In practice,
if the meter is calibrated at, say, 6-3V on the 10V
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range, the error over the range 2-—8V will be no
worse than about 0-3V. 1.e. the meter will read 10V
when the actual voltage is 9'5. For most purposes
this is not a serious complaint. as when measure-
ments of a.c. voltages are made great accuracy is
not generally required.

Germanium Diodes

Meter rectifiers are obtairable—these are made
specially for this purpose and are usually of the
copper oxide type. However, there is no reason
why point contact germanium diodes should not
be used, in fact the author always uses them him-
self. Suitable diodes are the Mullard OA70, OAT7I
or OAS8L1.

It should be noted that thé value of multiplier
required to measure a particular voltage depends
upon whether the bridge or the half-wave rectifier
circuit is used. If the latter is used, the muluplier
resistance will be about half of that required for
use with the former.

The approximate value of multiplier for use
with the bridge rectifier circuit is given by the

PRACTICAL WIRELESS

(O

May, 1965

The design of current transformers is not a
simple matter. Considerable care is necessary to
ensure that the transformer has a very low iron
loss. This is uchieved by running the core at a low
flux density. In view of the difficulty of designing
and constructing current transformers, no further
details will be given here,

Resistance Measurement

Precise measurement of resistance is usually
made by means of the Wheatstone bridge or its
variants. However, in multirange meters, measure-
ment of resistance is affected by more simple
(though less accurate) means. The basic movement
is connected in series with a dry battery, a fixed
resistor, and a variable resistor (Fig. 5). The values
of the resistors being chosen so that with the meter
terminals short circuited, the meter reads full
scale. This therefore is the reading corresponding
to zero resistance in the external circuit.

It. for example, a meter with an f.s.d. of 100xA
was connected in series with a 15V diy cell and
suitable resistors the resistance required to give a
full-scale reading would be 15k{},
L.e. when 15kf} is conngcted in
series with the meter and cell a

—/

L
T

[J-—Unknown resistance

’, VAV MA—

current of 100uA will flow. If a
further (external) resistance of
15k(} is connected into the circuit
the meter will read 50uA. The
addition of yet a further 15k}
external resistance will cause the
meter reading to fall to 33{uA.
In other words, the scale will
be non-linear. In proprietary
instruments the culculated resis-
tance values will be printed on

Adjust
onhms

SN
LAlternating current ——=-}

Fig. 4: A rectifier meter con-
nected to a current transformer.

expression:

RM

required f.s.d. (volts)
- = I

meter f.s.d. (amps)

Current Measurement—A.C.

Whilst measurement of direct current with a
moving coil meter is simply a matter of providing
the required shunt, measurement of alternating
current is not so simple. As was mentioned earlier,
the impedance of a rectifier changes with the
applied voltage hence the application of a shunt
will just. result in a variable shunting eflect and
consequently a non-linear scale. In any case. such
a meter would have a voltage drop which would be
unduly high for an ammeter.

The solution to this problem is the current trans-
former. This is in effect a step-up transformer, the
lar_gc current to be measured is passed through the
primary, and results in a small current at a higher
voltage in the secondary. This is connected to the
pectifier and meter (see Fig. 4).

Fig. 5: The basic eshmmeter for
resistance measurement.

the scale but when one is making
a multi-range meter with a stan-
dard meter scaled, say, from 0 to
100 units, it is best nor to attempt
to add a resistance scale by hand
as this is a very difficult opera-
tion to effect in a neat manncr
and if done clumsily will completely spoil the
appearance of the meter.

In any case the majority of the time, the
resistance range of a meter is used just to check
that a circuit or component is continuous and no
knowledge of the magnitude of the resistance
involved is required. [In these cases where it is
desired to measure the resistance of a component,
if the meter reading is noted, a small calculation
will give the required answer. For example, if the
100A meter previously quoted was' used {with a
1:5V cell) to measure the resistarice of a com-
ponent and a reading of 36uA was obtained. then

the resistance of that component would be
15

———— — 15,000 =44,500— 15.000 =29-5k0.

0-000036

However, if the praspect of an occasional
calculation does not appeal or, alternatively, if one
has a steady hand and plenty of confidence. then
one can always calibrate the meter with a
resistance scale.
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Practical Multirange Meters

Having set out the methods by which the various
quantities can be measured it is now proposed to
consider some practical designs for multirange
meters.

When embarking on the construction of a
multirange meter for the first time there is a
tendency to attempt to cover all the requirements
that can possibly be thought of. Whilst this is a
good idea in theory, in practice one finishes up
with such a formidable design that either one
baulks at the prospect of such a labour or else the
job is begun but the task proves too much and the
project is never completed. Accordingly, three
multirange meter designs will be given. The first
two are simple designs suitable for a beginner,
whilst the last design is more complex and is more
suited to the more experienced constructor.

Design No. |

This is a simple multirange meter measuring
both a.c. and d.c. voltages up to 500V, also
resistance.

No current range is included and in consequence
there is no switching. The accuracy on the lowest
a.c. range is not high owing to the non-linearity of
the rectifier elements as explained earlier. It is,
however, a very useful general purpose testmeter
and what it lacks in facilities it makes up for in
its simplicity.

Specification

Voltage—D.C. Voltage—A.C. Resistance
0— 5 0— 10 3,0000 mid scale
0— 10 0— 50
0— S0 0—100
0—100 0—500
0—500

PRACTICAL WIRELESS 31

The meter used was an ex-Government 2in.
round, 500uA meter scaled 0—500. The voltage
ranges have been chosen so that the meter reading
gives the actual voltage measured or else it is
necessary merely to double the scale reading. This
is a point worth noting when deciding on meter
ranges. An ill-advised choice of full-scale voltage
makes a meter more difficult to read. For instance,
if a range of 0—20V was included it would be
necessary to mentally multiply the meter reading
by four and the average person will not find this
to be very convenient.

£
£ i
L_ma._...._\._._..uaﬁm i

How the prototype of Design No. | looks
when constructed and housed in a
readily obtainable die-cast box.

+ 500V G A A A N sy 500V
M0 900k
+100V O—m— " \NAN/ "y 1o0v
200k0 180k
+50V O A A\ g 280V
100kQ 90k
+10V o.——t\/\/\/\/\_— - w0V
20kQ 15V 16 kO %N
+5V O——— AANAN ——— _||_/\/\/\A/\_w%_° o
10kQ +5= 22k Adjust
ohms
+
4 x OA70
~ve C= ——) AL,

Fig. 6: The circuit of the simple multimeter of Design No. I. This measures a.c. and-d.c. voltages and resistance,
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No details of construction have been given.
the choice is left to the conmstructor. A meter
made to this design is shown in the photograph.
Access to’ the meter circuits is by means of
sockets, an arrangement which gives a neat
appearance, but terminals could be used if so
desired. The circuit is given in Fig. 6.

The accuracy of the meter will depend upon the
accuracy of the multipliers. For the d.c. ranges
1% or $9% high-stability resistors would be the
most suitable. For the a.c. ranges it will probably
be, more convenient to use 10% composition
resistors as the values required are non-standard
and a series or parallel connection of two resistors
will probably be needed. The values quoted for
the a.c. ranges are only approximate, since the
precise value will depend on the particular meter
and rectifier used. The exact resistance required
can be found easily by the following method:

Connect the meter to a suitable d.c. supply and
adjust the supply voltage to 60% of the f.s.d. of
the a.c. range to be calibrated. This may be done
by using a potentiometer across the supply and
measuring the voltage with the already completed
d.c. ranges of the meter. If now the -meter is
connected to read a.c. the multiplier may be
chosen so that the meter reads 66-6% of full scale.
For example, to calibrate the 10V a.c. range
connect the meter to a 6V d.c. supply, measure
the exact voltage on the 10V d.c. range, then
connect the meter to read 0—10V a.c. The multi-
plier should then be chosen so that the meter
reads 6°66V. This may sound somewhat compli-
cated but it is in fact very easy to do. The choice

" DON'T BUY

THESE
TWO
DOUBLE

SIDED BLUEPRINTS

GET THEM FREE!

@ Audio Oscillator & Output Meter
@® Microphone Mixer
® Simple Short Wave Receiver

IN

PRACTICAL ELECTRONICS

MAY ISSUE—OUT APRIL i5
I (AR |

May, 1965

of a d.c. voltage of 609% of full scale is necessary
only on the 10 and 50V ranges. For the 100 and
500V ranges a voltage of between 409% and 909%
will do.

COMPONENT LIST FOR DESIGN NO. |

Multipliers D.C. AC.
5V 10kQ2 _—

10V 20k 16k}

50V 100k 90kQ

100V 20092 180kQ

500V 1IMQ 900kQ2

Resistance range
1-5V dry cell,
2.200€) iW resistor,
1kQ potentiometer.

Miscellaneous g

M moving coil meter 0—500xA f.s.d.
. 4 germanium diodes, type OA70,
12 sockets.

The meter shown in the photograph is housed
in a specially made case. A suitable case may be
found in the range of ** Eddystone  die-cast boxes
or, alternatively, a small plastic container sold for
use as a sandwich box might be used.

NEXT MONTH, TWO MORE SIMPLE MULTIMETER
DESIGNS WILL BE DESCRIBED.

In the May issue of
Practical
TELEVISION —
building the i.f. stages

of the
“OLYMPIC II”
Transistor TV

DON’T MISS THIS
IMPORTANT INSTALMENT
ON SALE APRIL 22nd—2|-
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BRAND NEW AM FM (V.H.F.) RADIO GRAM
CHASSIS AT £13.13.0 (Carriage Paid)

Chassis gize 15 x 6 x 5%in. high. New manufacture.
colvurs, preduminantly cream, 200-250v. A.C. only.
Pick-up. Ext. Speaker. Ae., and pole Sockets.
OFF L.W.,, M.W_, P, and Gram. Abgned and tested O.P, Transformer.
Tone control 1000 190“ M. 1350 M., B8-98 Mefs. Valves BZ8U rect.;
ECHS8L, EF89. EABUSO, EL84, BOURS, 3-ohmn speaker required.

10 x 6in. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis.
TERMS: (Chassis) £3.10.0 down and 5 monthly paymenta of £2.4.0. Cheap
Room Dipole for V.H.F. 12/8. Feeder gd. per yard.
ALTERNATIVE DESIGN. L.W. 1000-1800 M.; 3.W. (9-15
190-475 M.; V.H.F. 87-100 Mc/s.; Gram position.
above chassis. Price £15.15.0 (carr. paid). TERM3
monthly payments of £2.4.0, Total H.P. price £18.14,

Dial 144 1 4in. in 2

Five pushbuttons—

Mciay; MW,
Otherwige «imilar to
£3.10.0 down and 8§
. Cirewit diagran 2/6.

PUSH-PULL 0.P.
AMPLIFIER £5.5.0

(/- Carr.)
Brand new 200-240 A.C. nains
Bags, treble and  vol, nirafs.
with valves E#s0, ECC and
2-KEX4's giving tull B w. Chassis
12 x 8} x 34in. With o.p. trans

for 2-3 ohin speaker.
(normally screwed to chassis) may be removed and used as

Front panel
“fiving panel.”

GUITAR AMPLIFIER—8 WATTS. £5.4.0
uif- Po& Py
Chaassis as ahove. Valves EZ80 2 x ELR4, 6 BRA. Output for & and 15 ohms
Bass, trebleand volume controle. On/off. Input 200/240vA.C. Alsosuitable
for pick-up, radio, etc. £5.4.0, (6/- P. & P}

AMERICAN BRAND TAPE
FULLY GUARANTEED AT RECORD LOW PRICES
MYLAR BASE

7in. Stand play, 1,200ft. 12/6
7in. Long play, 1,8006t. 19/8
5in. Double play, 1,20ft. | 15/-
5tin. Double play, 1,8 22/6
7in. Double play, 2, . 25/~
3in. Triple play. 450it. i . 12/6
3tin. Triple play. 600ft. (Plam white boxes) . 14/-
4iu. Triple play, 900ft. (Plain white boxes) 22/8
Sin. Triple play. 1.00ft. (Plain white boxes) . 42/6

7in. Triple play, 3.600ft. (Unboxed)
ACETATE BASE
5in. Stand play. 600ft. ., 8/~

MESSAGE TAPES

Tin. Stand play. L20vit. .. 11/- Qin. Stand play 1506, . 8/8
5in. Loug play, 900(t. 10/- 3in, Leng pla 411
52in. Long play, |,2004t. 12/8 $in. Double pla; 716
7in. Long play, 1,8000t.

15/ -
Poatage 1/~ per reel (4 or mare post free)

SELF.POWERED V,HF. TUNER
CHASSIS. Covering 8R-95 Mc/s. Mullard
permeability tuner. Dhns. X x  x &in.
high. Valves KCCSS and 2-KFROs plus
2 diodes with EZ80 rectitier. Mains trans.
former. Fuolly wired aml tested ONLY
£8.17.8 (carr. paid). Ruvom dipole 12/6.
Feeder B8d, per yard.

“REALISTIC" - -

‘SEVEN’
7 Transistor Huperhet. 350
Milliwatt output. 4-1nch speaker.
All compopents mounted on a
single  printed  cirewt  board
size 83 x Siin. in one compiete
assemnbly.  Plastic cabinet, with
carrying handles, mize 7 x 10 x
3}in.  External Socket for car
aerial. Ferrite rod aenal,
Price for the cowplete parcel.

7

Data and instruc-

melnding  Transistors,  Cabinet, PPY Battery 3/9,
Speaker, etc., awd full Cows tions separately 2/6. HKefunded o
struction Data: £5 19 6 you purchase the parcel.

P.ox P36, - - Any parts supplied separately.

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANCE

PRINTED CIRCUIT. 4in. x 2}in. x 1}in. over transformers. Output for
-0l epeaker, Suitable for microphone, record player, guitar and intercdm.
9 volt battery reqinired. Frequency range 10U eps. to 25 Keps. Push-pull
output class B. lnstruction sheet provided. Fully wired ready tor use.
Two types, 200mW, 35/=; 500mW. 41/-. (P, & P. 2/t each.)

4to 5 WATT HIGH GAIN AMPLIFIER

Only £4.19.8. (P. & P. f-). suitable for reconl player, radio, tape after
equalisation. Double wound maius transtormer. | uily built. For A.C. mains
of 200, 14 d.b. mexz. feedhack. Controfs are volume (onfor), treble
and bass. Contact cooled tuetal rectifier (hridge); ECU8S and EL34 valves,
Output for 3 ohmn wpeaker. C(hassis «ize 83 x Hin. (over «pindle) overall
height, including valves, 533in. High and low input by Phono socketu.
Stereo atnplitler on above chassia. Valves 2 x UCL82. Metal rectifier.
2 x 2 W, Input and output by PPhono sockets. 3 ohm speakers required,
duitable for record player. ete. I'rice £5.2.8, (P. & P. 6/-)

(separate)
Qur price 59/6

E.M.l. 4-speed PLAYER & P.U.

Rtin. inetal turntable, 200-250v. motor. Turnover head.
(P, & 16.)

GRAMOPHONE AMPLIFIERS AND PLAYERS

14 watt type. With 6 v din. speaker. Batfle 13} x 7}in. 200-240v. A.C.
ECLR2 and Reetifier, Tone and Voluwe On/Olf switch. Two knobs, keady
to play. 49/8, post 5/,

4 watt type. Valves UYRS, UF%0 and ULR4. 200-240v. A.C. Covered baffie
134 x T4in. (Ain. speaker), 3 front controle: baus, treble. onjotljvol. 80/s,
Post 5/-. Double wound mains transiorier.

Cabinet to fit either type with piain motor board £3 carr. paid. Complete
record player it beautifully styled cabimet, fully built (NOT A KIT),
£10.17.8. with UAl4 4-speed autochanger, or with Garrard Autosiim
4-speed autuchanger, £11,5.0,

Single Player in Cab, 13} x 13 x 54in. B.3.R. Monarch 4-speed deck, £8.9.6,

30 WATT TRANSISTORISED AMPLIFIER

Chauaig gize 7 x 7 x 4in. Input for 300-ohm (30 V tor full output) and
SO0UK (51oV for full outpnt). 14 d.i mey. feedback. Controls are volume
(on/off), bass, treble. Transistors 2 « NKT 301, 1 x 452, 2 x 262, 1 x 264
Fitted with carrying handle. Input standard Jack sockets. Output and ~
supply oo terminal block. Black matt finish. Price £11,18.8 (P. & P. 6/-)

TAPE RECORDER AMPLIFIER

Fully biilt. Frout panel 12} < 3in. Chassis =ize 104 x 5 x 4in. Valves EF8§,
FCCR3 and 2-KL84"5. Controls (1) MIC, Vol. ¢2) Tuner/P.U, Vol. (3) Play
back or monitor. (4) Tone. 2 Jack sockets for Tuner/P.U, and MIC-switch
for superimpose. Separate power pack containing transforwer and rectifier.
For Collaro studio deck only, Price £8,14.0 (6/- P. & P.)

BATTERY ELIMINATOR
For 4 Low Consumption Valveu (96 range) 90v. 15 mA and 1.4v. 125mA.
42/6 (4/- ) 200-250v. A.C. Also for 250mA. 1.4v. and 90v. 15mA at same
price. Two separate units to replace existing batteries. 4 x 23 x 2iin.
and 3 x 2} x lin.

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATCH. Delivery by return.

Terms availahle on Items over £5. Rend 6d. (stamps will do) for 20 page
illustrated catalogue. C.0.D). 2/6 extra.

ALL ITEMS GUARANTEED 12 MONTHS
Regret overseas ordera cannot be executed.

GLABSTONE RADIO

NOTE NEW ADDRESS:—

66 ELMS ROAD, ALDERSHOT, Hants.

Aldershot

VALVES 3 MONTHS

(2 mins. from Btation and Buses.)
CLUSED WEDNESDAY AFTERNOON

4-SPEED AUTOCHANGERS

BSR-UAL4 ............

ARRARD AUTOSLIM
BTEREO ... ..........
AUTOSLIM DE LUXE A
S8TEREQ ... ... ...c0v.a0s

800 L. 211100
Carr. 5/- each

13 x 8in. LOUDSPEAKERS 49/

Three ohm. Cerainic magnet of latest type. BRAND NEW.

(post 3/6)

CM21 CRYSTAL MICROPHONE

With 3.5 mm. Jack plug, 12/6 (Post 1/6.)

HEATER TRANSFORMER

Mains input giving 6.2v. 2 amp. $ize 2{ x ¥ x lin, (2}in. over winding).
5/6 ea. Less 109, for 12, or 20Y% for 50. P. & P, 2/- for 1 to 6, post free
more than six. |
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1,000 EX-RENTAL

- TECHNICAL
_TRAINING

In:radio television
‘and electronics:

Whether you are a newcomer to radio and electronics.
or are engaged in the industry and wish to prepare
for a recognized examination, ICS can further your
technical knowledge and provide the specialized
training so essential to success. ICS have helped
thousands of ambitious men to move up into higher
paid jobs—they can help you tog! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

Institution of Electronics & Radio Engineers
(Brit.L.R.E.

@® C. & G. Telecommunication Techns’ Certs.

@ C. & G. Supplementary Studies

@ R.T.E.B. Radio/T.V. Servicing Certificate

@ Radio Amateurs’ Examination

@ P.M.G. Certs in Radiotelegraphy

@ General Certificate of Education, etc.

Examination Students Coached until Successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory
and practice of valve and transistor circuits, and
servicing work while building your own 5-valve
recelver, transistor portable, signal generator and
multi-test meter—all under expert tuition. Three
courses to choose from.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and
[Electronics.

| INTERNATIONAL CORRESPONDENCE SCHOOLS I

I Dept. 171, Intertext House, Parkgate Road, Londen,
S.W.II

Please send me the |CS prospectus—iree and without
obligation.

u (stace Subject or Exam.)
|

NAME
Jl ADDRESS

e

5.65

INTERMATIONAL CORRESPONDENCE SCHOOLS

May, 1965

17 INCH
- TV SETS

® All believed to be
working but are untested

@ Slimline and standard

OUR PRICE 30/- each

NOTE:

PERSONAL COLLECTION ADVISED
We are prepared to send for 15/- extra, but this
only undertaken at Buyers’ risk.

LK. ELECTRONICS (VICTORIA) LTD.

7-17 GILLINGHAM ROW
VICTORIA, LONDON, S.W.I
Tel: VIC 5091

yazcs o

CHAS. H. YOUNG LTD.

The Sensational
ALL-TRANSISTOR!
Communications Receiver

EDDYSTONE
ECIO

for use in the home, caravan, car or boat.

H.P. facilities. Only £48 Part exchanges.

Werite for brochure

170-172 CORPORATION ST.

BIRMINGHAM 4
Telephone CEN 1635
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on the

CMONTHLY  NEWS

Short Waves

FOR DX LISTENERS

All times are in G.M.T.

All frequencies are in kc/s.

The Broadcast Bands—by John Guttridge

cards. All verification details (time, date and

frequency) continue to be given by Radio
Australia, A.R.F.S. New York, Radio Luxembourg,
Radio Sofia and Radio Warsaw, Sofia and Warsaw
having colourful cards according to Wilfred Smith
of West Bromwich, who has also obtained a full
verification from the Swiss Broadcasting Corpora-
tion.

Radio Bucharest, Bucharest, Rumania, has
issued six new cards, each carrying a different
photograph. Listeners who send in six reports,
numbered from 1 to 6 during 1965 will receive the
cards in sequence plus a surprise gift at the end of
the year. Unfortunately the cards only carry details
of date and frequency. The station has English for
Europe at 1930—2000 on 7,195/7.225/9,510: 2100
—2130 5.990/6,190/7,195 and 2230—2300 on
155/5,990/6.190/7.,195.

The Canadian Broadcasting Corporation (P.O.
Box 6,000. Montreal) has changed the design on its
card. Full verification details are given on its
reverse,.

Another station giving full details is Radio
Lomé, Togo. This card is interesting in that apart
from the station name it is the same as that issued
by Radio Abidjan. 1t gives Radio Lomé’s schedule
as weekdays 0530—0800. 1200—1400, 1200—2300;
Saturdays 0530—0800, 1200—2300, and Sundays
0600—2300. Morning and evening transmissions
areéon 5,047 and afternoon transmissions are on
7,265.

Radio Sweden, Box 955, Stockholm, Sweden,
gives date and frequency only on its card, which
includes various facts about Sweden. Information
on schedule changes has come both direct from
Radio Sweden and from A. Waddelow of Norwich,
The main change is the introduction of morning
transmissions to Europe (not Sundays) on 9.620.
Languages are French 0930, German 1000, Swedish
1030. and English 1100—1130. New frequencies
are being used for several other transmissions.
Details are English 1230—1300 11.810/15,440,
1445—1515 15.440/9,765. 1615—1645 15.240/
11,705, 1400—1430 15.300. 0145—0215 5,990 and

INFORMATION first this month about QSL

0315—0345 9.705: Swedish 1300—1345 11,810/
15,440, 1515—1600 15.240/9.765, 0100—0145
5.990, 0230—0315 9,705. French 2145—2215

6.095. Air Mail report forms are now available
from Radio Sweden incidentally.

Good reception of the European English trans-
missions from Radio Sofia is reported by Wilfred
Smith. They are aired from 1930—2000 and 2130—
2200 on 6,070. This frequency is also used for the

English transmissions to North America from 0000
—0030 and 0400—0430.

Two Middle-Eastern stations he has heard are
the Arabic Home Service of Rudio Baghdad which
was SINPO 33222 between 1930 and 2020 on
7.180 and Radio Tehran, Iran. He heard the home
service of the latter station at 0800 on 15.125.
There is some confusion about this station so
readers’ observations would be especially welcome,

A recent Swiss Broadcasting Corporation Dx
bulletin gave the home service schedule as 1245—
1730 on 3.785/7,065/7,165/11.750 and 1730—2030
on 3.785/7.065. The Foreign Service was said
to be transmitted from 1730—2130 on 7,165/
11.750. A. Waddelow, however. gives the foreign
service frequencies as 7.135/11.730. whilst in Lon-
don | have heard some segments on approximately
7.405. Languages are believed to be Russian 1730,
Turkish 1800. Arabic 1830. French 1930, German
2000 and Persian 2030—2130.

Radio Tirana, Albania, is the last station men-
tioned by Wilfred Smith. He has heard English
from 2000—2030 and French from 2030—2100 on
9.390. A parallel frequency is believed to be 7.090.

According to Roy Patrick, of Derby, two of the
most persistent North American medium wave
stations at his location have been CBA Sackville
on 1.070 and WEZE Boston on 1.260.

Several changes have been made by Radio
Nederland (P.O. Box 222, Hilversum). Here are
some of the affected transmissions, metre bands
(e.g. 16m) are given where the exact frequency is
not known. If you can discover the correct
frequency please let us know, Afrikaans 1530—
1630 16m/15.425: Arabic 1430—1550 15.445/,
11.730; Dutch 0230—0350 31m (Bonaire), 0900—
1020  Sunday 21.570/21,480/15.445/16m /6,020,
1800—1920 15.220/25m/6.020, 2100—2220/19m
(Bonaire); English (not Sundays) 0400—0450 31m
(Bonaire), 1400—1450 16m/15.425/6,020, 2000—
2050 25m/9.590/6.020: Spanish 0130—0220 49m
(Bonaire), 2230—2320 19m (Bonaire); Happy
Station (Sundays) 0600—0720 9.715/49m, 1400—
1520 16m/15.425/6,020. 1530—1650 16m/9,590.

Frequency usage has been revised by the Voice
of America for its European English transmissions
which can now be heard on 1,196 Munich from
0400—0430, 0500—0730. 1700—1830, 2200—2230;
3,980 Munich 0300—0730, 1400—2330; 5,995
Greenville 0300—0730: 5.995 Tangier 1630—2230;
6.040 Munich 0500—0730: 6.080 Tangier 0300—
0730; 7.200 BBC 0300—0730: 7.205 Thessaloniki
1500—2230: 9.540 0300—0730: 9,670 Greenville
2015—2200; 9,740 BBC 0300—0730; 9,740 Tangier
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1900—2200; 11,760 1900-—2200; 15,205 Greenville
1400—2200; 15,290 Tangier 1400—1630; 15,295
0500-—0730; 17,780 Greenville 1400—1830. Many
of the V.O.A. Russian service programnies consist
of light music and give good U.K. reception.
Frequencies are 1,196 0300—0400; 6,020 0300—
0500; 6,040 0300-—0500, 1500—2100; 6,150 0300—
0500; 7,170 0300—0500, 1730—2100; 9,540 1715—
2100; 11.710 1500—2100; 15,315 1500—1715.
Extension of its European service to 2400 is the
big feature of the latest schedule from Radio New
York Worldwide, New York 19, U.S.4. Frequency
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usage to the UK and Europe is now 15,440 1200—
2045, 15,220 1245—1600, 17,840 1615-—2000,
11,875 2015—2145, 9,525 2100—2400. Transmis-
sions are directed to Africa from 1500—2145 on
17,730 and to the Caribbean from 1200—2400 on
15,440, 1500—2200 on 17,730 and 2200—2400 on
11,855. Radio New York will supply listeners with
addresses of stations if wanted and will also try
and identify unknown stations if sent a tape
recording of the signal. Requests for this help
should be sent to the station’s “Dxing Worldwide”
programme.

The Amateur Bands—by David Gibson G3JDG

fJVHE Lf. bands, particularly Top Band. have
been very interesting. Also, ten metres is just
. beginning to awaken, and as the sunspot cycle

starts to build up will again become a good DX
band. On February 28th, ZE’s and ZS’s were
coming through.

20 metres keeps open later as the evenings get
longer and many reporters noted that it also opens
up again late at night when some quite good DX
sneaks through. This band still produces some rare
ones, at the expense of beauty sleep. A rough guide
to the openings is: 0530 to 2000.

On 40, the usual din persists but one can usually
hear a VK around 0700 to 0800.

Fifteen is, as usual, spasmodic. One period will
produce call signs from all over the globe while the
next session will be rewarded with the monotonous
noise of frying eggs. Most fruitful times are from
around 0800 to 1800 with afternoon peaks.

80 Metres

This is getting more like 40, what with G side-
band gatherings, teleprinters, intruders, phantom
v.f.o. swishers—and weak DX. Many listeners
comment on the noise level; this will get worse as
summer comes along. Best time for DX is either
around 0600 or from 2300. Early evenings usually
produce Europeans only.

Top Band

The last of the Transatlantic tests took place on
February 21st. Conditions were much poorer than
on previous tests. However, an all-night session
using an Eddystone 888A, a 132ft. longwire. and
two dozen cups of cocoa, produced the following
on C.W:—OH2HK (559). OKIKG. OK2BHX,
K2KGD (449), HB9CM. OK2HHX, GI3PDN,
OKI1AII, PAOPN, WIBB/1 (459), OKIADM,
GW3TJE, W2GGL (349), GM3TMK. OK1AKU,
OKI1AER, HB9TT (589), OEIKU, VOIFB (459)
and numerous G’s. The best DX was HPI1IE (449)
Panama, heard working WI1BB/1. As regards
160m in general. a little careful searching can
usually produce W1, W2, VOI, 9L1. OH and OK.
Top Band is used at certain times by amateur
stations sending slow morse and for those who
want to learn c¢.w. Check with your nearest radio
club and see if there is a schedule in your area.

Listener’s Reports .
Thanks to all who have sent along reports
sgain. We can’t use them all but the information is

still of value. Don’t forget to mention time, date,
call sign, frequency, RST, or RS report. First this
month, a colossal log from A3699 in Elderslie,
Scotland. The number after call signs is the time
in G.M.T.

1-8Mcys. WIBB/1 0600 (C.W.) DL9KRA1 2359
(SSB).

3-5Mc/s. CW: WSBATA 0129, AL4iE 0752,
W2KH 0755, SSB: WIHKK 2244, WI1JAE 2250.
W3PHL 2255. UR2CC, ODSAX 0049. KP4BL
0320, WIBU 0628, W5CAI 0705, WSKNV 0709,
TF1AC 2355. .

7-0Mc/s. SSB: YV3IKX 0907, VK2AVA 0745.

I14Mc/s. SSB: 7X3VW 0740, HSIHS 1255,
DUIEH 1256, HS1X 1300. YA4A 1315, 7Q7PBD
1732. VP9FR 1855, ZS4F 1859, EL6E 2251,
SL3UY 0950, HCS5NW 1230, VK7CK 1305,
YSIAGM 1307. VKSHY 1317 XEICE 1322,
VK6EZ 1415, WSHWR/VP9 1959. Plus several
W6. VE4, 5, 6, 7 between 1600—1900.

2IMc/s. SSB: 9K2AU 1134, YA3TNC 1230,
KP4AOO /MM 1240. EL6E 1650. AM: TNSAA
1119, ZE2JA 1150, 9L1IWN 1641, CR4AD 1108.
CW: CNSCF 1500, W2IYH 1708, K1EPO 1805,
K1YER 1815.

If you still think the bands are quiet then look
at the log from W. L. Clarke of Yelverton Devon.

3-5Mc/s SSB: VE7DU. VE3DIE. VOIB7.
W6ITZ/P/4, KIPNE, W8YBZ, (all between 0540
—0740).

7-0Mc/s. SSB: VK2AKW. VK2AVA 0845. AM:
SVOWM, WSMAZ/P/VO2, VP4LR, AP2HB
(between 1000—1130).

I4Mc[s. SSB: PY6LP, ZL4BO. LU2DAW,
KGIBO 1620, ZS6FT 1915, ZS6ADS 1755,
9QSRB 1830, 4UIITU 1240, KV4CX 1245,
VUIEN 1330. ET3USA 1335. SAIPZ 1615,
KR6UL. VK2NN, VK3AF, JAICZE. KP4APS
1130. VK4YG. ZL1SJ, KG6AG. SUSETO 1545,
MP4TBO 1550, ZL3AS, HL9TM. KR6DA.
BVIUST 1000, HM2BD 1010, VKO TL. 9K2AN
1330, CR9AR 1425 (Pacific area DX 0830—1130).
AM: WSMAZ/P/VO2 1100, VP4LR 1120,
AP2HB 1135.

2IMcls. AM: ZES8WY. KV4CX, ZE2JA,
WOFLM, (St Lucia A.R.C.) 9Q5RB, 9LIWN,
ZS1DBY. CR7FC, 35AITG, CPIL). KC4US,
VPI9FE. CR7AX, CR7IT (all between 1330—1630).

ISWL/GI11362, Worcester, reports 14Mc/s on an
840C, Codar pre-selector, 20 metre dipole and

—continued on page 70
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"\ ARTIFICIAL AERIAL
Yo TRANSMITTER LOADS

artificial aerial. This avoids unnecessary

radiation (and interference with other trans-
missions on crowded bands) and may allow output
power, p.a. efficiency, or other factors to be
checked.

If the same type of socket is used throughout, an
aerial tuner. dipole. or artificial aerial load may
be connected in a few seconds. The feed impedance
of a half-wave dipole is usually about 65 to 75 2,
so it is convenient to use a length of 65-75Q
co-axial cable as the output lead of the transmitter.
This ends with the popular type of co-axial plug,
and sockets to match can bc fitted to a tuner,
artificial load, or feeder to a dipole. If the trans-
mitter has a co-axial output socket, a piece of
feeder with two plugs will allow easy connecting
up with other circuits.

DIANY transmitter tests are best made with an

Lamp Loads

A domestic lamp is quite useful for 18 to
28Mc/s. It is suitable as a load for a phone trans-
mitter, or for loading adjustments etc., with a c.w.
transmitter. 1t cannot be used for keying tests with
much success because its resistance changes con-
siderably when hot.

A simple base, like that in Fig. 1, and fitted with
a socket and lampholder, will prove handy. The
lamp wattage may be similar to the d.c. input of
the p.a. stage. For top Band (10W) a 15W lamp is
satisfactory. A 100W lamp will take the output of
a 120W transmitter, if a 150W lamp is not to hand.

\

Coaxial socket
7
15 to 150watt lamp

Coaxial socket

Fig. | (above): An arrangement for using a domestic
lamp as an r.f. load.

Fig, 2 (right): A carbon resistor load used in conjunction
with an r.f. ammeter.

- E-r N — Rt -]

A 100W lamp will actually do for S0W upwards,
though a 25W, 40W or 60W lamp is useful for
smaller power.

The average pi-output circuit can be loaded
directly into the lamp, as described later. If
necessary, some indication of output power may
be obtained by comparing brilliance with another
lamp of the samec type, run from the mains. The
lamps should be exchanged, to check their
brilliance. A photographic exposure meter is also
useful for this. P.A. efficiency can be checked at
loading points which give 15W, 25W, 40W, 60W
and similar outputs. That is, full brilliance with the
artificial load lamp. to agree with a similar lamp
run from mains supplies.

Resistor Load

A carbon resistor load can be used for ’phone,
and a c.w. transmitter when loading or keying.
Large resistors which will take the output of a
150W p.a. are obtainable, some being very inex-
pensive as surplus. For very large outputs, two or
more resistors can be used in series or parallel.

Fig. 2 indicates how the load resistor and a r.f.
ammeter may be fitted to a base or box. Output
power can be found from 1> X R, so a 350mA
meter with 70 or similar load will do for a top
band or similar low power transmitter. For high
power, a 1-5 or 2A meter is satisfactory.

A table of approximate power levels can be
glued on the base for easy reference, or the meter
may be calibrated in powers. With a 70 load, the
approximate power for various current readings

O—

RF, ammeter

Carbon
resistor

o)
\-/Coaxial socket

! » .
RF. ammeter Base 14x 3%

/

»

Coaxial socket Carbon resistor
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will be as follows:
Current Watts Current Watts
(Amps)
01A 0-7 0-8 44-8
02 28 09 567
0-3 63 1 70
0-4 112 1-1 924
0-5 17-5 1-2 101
06 25-2 1-3 118
0-7 34-3 1-4 137

The resistor value and meter can be checked, if
high accuracy is wanted. Some error will not
influence comparative tests of efficiency. The
average r.f. meter is most accurate at about ¥ to #
full-scale reading.

Low Power Load

A load for a small transmitter is easily made
from several ordinary carbon resistors, wired as
in Fig. 3. Six 1W resistors will take the output of
the average 10W transmitter. Larger resistors, such
as 2W, may be used for more power or the number
of resistors can be increased.

When all resistors are of the same value and in
parallel, the value of each resistor equals the load
multiplied by the number of’ resistors, e.g. four
2W resistors are to be used. and a 75Q load is
wanted. 75 X 4 = 300. So cach of the resistors is
3009.

Loading with Pi-Output

For those who are just getting started with a
transmitter, Fig. 4 shows the usual pi-output circuit.
To load the power amplifier into the lamp or resis-
tor, first close VC2 to maximum capacity. If
necessary, check p.a. grid current, to see that the
stage is being driven correctly. H.T. is then applied
to the p.a. and VC1 is rapidly turned until a dip is
seen in the anode current meter in the h.t. circuit.

With some valves, the anode dissipation will
easily be exceeded if the circuit is not tuned to
resonance. and this is why VC1 is quickly tuned.
When VCI1 is adjusted for minimum h.t. current,
this will probably be far too low. So VC2 is opened,
VCI1 being re-adjusted for minimum h.t. current.
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(

\

Carbon resistors
in parallel

Fig. 3: Several carbon resistors connected as shown form a
suitable load for top band or low power transmitters.

To HI+ or modulator

R 1000pF Output
- °
Coil
-£VC1 -é\/CZ-Z
e /| %
7%
Fig. 4: The usual sort of pi-output circuit used with
transmitters.

The h.t. current will now normally be higher. This
procedure is repeated until the p.a. draws its full
rated h.t. current, with VCI1 tuned for minimum
current. It is convenient to use both hands. VC2 is
generally a 2-gang or 3-gang 500pF capacitor.

As loading has progressed, the lamp will have
grown much brighter, or the r.f. meter will have
increased its reading.

Input and Output

The p.a. input is I X V. For
example, if the p.a. draws 100mA
at 500V, this is 0-1 X 500=50W
input.

Efficiency, as a percentage, is:

Input 100
x ——
Output 1

E.g., output is 30W. In the
example, 50/30 X 100 = 60%.
Efficiencies of 60% and higher
should be anticipated.

When a r.f. meter is present to
show output, changes can be
made to grid drive, bias, screen
grid voltage, etc., in an attempt
to sccure best efficiency. That

Tbe two Jeuds descrlbed in the text and illustrated in Figs. | and 2 are shown

together in this photograph.

—continued on page 40
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GROUNDED

INVERTED L

ANTENNA

CHANGE of QTH recently set the writer

thinking about the re-erection of the antenna

system. Having been used to a half-wave on
160 metres at about 40ft. high, it came as some-
what of a shock to find that at the new QTH the
maximum straight run possible would be about
30ft. Even bending the antenna to fit the garden
would not allow anything approaching the quarter
wave mark on Top Band.

The writer wanted to operate principally on the
160 and 80 metre bands and so a considerable
amount of thought was given as to how to accom-
modate a radiating system for these two bands. If a
bent horizontal wire were to be used it would not
only have to have several supports in addition to
the usual ones at either end, but it would also have
to run through several trees. This idea was
obviously not practicable.

Thoughts were then turned to a vertical system.
This seemed a much sounder idea from the practi-
cal aspect. The problem with this method was that
the transmitter was located in the top of the house
and a considerable length of coaxial cable would
have to be run down the side of the house and
across the lawn in order to feed the antenna at the
base. This would also involve insulating the base
and constructing a weathet-proof matching net-
work.

Feed -through

Lead-in
(see text)

341t

Wire ragials, 301t or iongen
attached to base of mdst———— .
a few inches below surtface

of soll -

v"’

Fig. I: The antenna arrangement and dimensions, showing the underground

system of radial wires. .

by P. W. Waters, G30JV

It then occurred to the writer that it should be
possible to feed the antenna from the top and
ground the far end. This seemed quite a good idea
as well as solving constructional problems. The
final antenna is shown in Fig. 1 and has been in
use for several months now.

The transmitter is very close to the window only
requiring a 2ft. lead in. However, an extra few feet
should not effect performance much and a length
of 10ft. inside the room was found to leave the
performance unaffected.

Due to the higher impedance present at the top
of the antenna, coaxial cable cannot be used to
feed the system. A 30ft. length of wire has, there-
fore, been used between the transmitter and the
vertical section. The vertical part of the antenna
consists of a 34ft. alloy mast which is electrically
connected to the far end of the 30ft. wire. The
whole. thus forming a 64ft. radiating system. The
wire is connected to the top of the mast by means
of an alloy nut, bolt, and washer to avoid rusting,
and the whole bound with insulating tape.

The mast is supported at the base by means of a
sleeve fitted over a piece of gas barrel of shghtly
smaller diameter driven into the ground. In view
of this point being the position of maximum
current irrespective of band or frequency it is

essential to provide a very good
earth connection owing to the
heavy losses that can occur at

insylator such  low impedances. The
| i existing connection is thus not
T wire firml sufficient.  While this point 1

———30ft ™. secured to n¥\ast 0 on n

would like to mention that if
several carth spikes are driven
into the ground at the base of
the mast, a noticeable increase in
aerial current will be obtained.
Further. the radials were simi-
larly buried to provide an even
- better earth and in my case they
are 30ft long. although the length
can be increased if space permits,
and may be bent if desired in
order to fit the space available.
It must be stressed. however, that
the better the earth connection
the better the results.

The earth spikes are copper
rod or tube. and heavy gauge
wire is soldered to the top of
cach spike. These wires, together
with the radials, are all con-

by nut and bolit
with washer

-
ey
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nected to the base of the mast by means of a
wrap-round, home-made alloy clamp, and bound
with insulating tape to protect the connection from
the weather. The only point of the system where
insulation needs attention is at the feed end where
on some bands the aerial is voltage fed and should,
therefore, be kept away as much as possible from
gutters and walls, etc.

Any reader who requires to know the impedance
at the input end for any band can easily calculate
it by reference to the base which is always of low
impedance. Thus for an odd number of gquarter
wavelengths the impedance will be high and for
even numbers the impedance will be low.

The impedance at the feed point of the antenna
will be medium on 160 metres and high on 80
metres.

The current at this point will thus be found to
be much higher on 160 metres than on 80 metres
and the station aerial tuning unit should be used to
match the antenna to the transmitter.

Results have been very encouraging. It has been
found possible to work over most of England and
Wales on 160 metres c.w. and s.s.b. from the
writer's QTH in Essex. On 80 metres coverage of
the. whole of Europe has been found possible with
an input of c.w. of 50W and reports averaging
strength 7.

Whilst fantastic results are not claimed for this
antenna, it does appear to operate much more
efficiently than a horizontal wire of similar length.
1t is hoped. therefore. that this article will be of
interest to people who like the writer suffer from
lack of space.
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2" dia. alloy tube

———

341t
to top
of mast

Soll surface

A

e | ey

‘_:?‘:

(crmcal)

- o ]

\ Radials

2ft (bare copper wire)

S

«—— Alloy clamp

IS S

Soldered

Gas
|-§————— barrel

One or more
copper

earthing
spikes

Fig. 2: Details of the base of the mast, buried below
ground with all its earthing attachments.

ARTIFICIAL AERIAL TRANSMITTER LOADS
—continued from page 38

is, maximum r.f. output, for a given p.a. d.c.

input.

Harmonic Tests Etc.

If the presence of harmonics is to be checked,
it is convenient to take the transmitter output to
an aerial tuner, or coil. The lamp or other artificial
load can be tapped across part of the coil, to
secure suitable loading. Harmonics or other
unwanted frequencies can then be checked for by
placing a wavemeter near the coil. When an end
fed aerial is operated through a tuner, the trans-
mitter can be loaded into the 70Q resistive load.
Transmitter tuning can then be left unchanged,
aerial tuning or tappings being adjusted to secure
the same loading of the transmitter.

When making speech quality tests, or checking
modulation with a scope, enough r.f. can be picked
up by placing a lead near the lamp or resistor. or
by looping an insulated wire round the connection
running from the centre of the co-axial socket.

If the transmitter is home built and cannot be
loaded into a 700 or similar artificial aerial, note
the positions of VC1 and VC2 (Fig. 4). If VC1 is
fully closed without resonance, the coil needs more
turns for that band, or VC1 is too small. But if
VC1 has to be fully open, the coil is too large.
Many combinations of VC1. coil inductance. and
VC2 will permit loading to full anode current.
Small values for VC1 are best for the h.f. bands
(14. 21 and 28Mc/s). That is, r.f. output is largest
with VCI nearly fully opened, the coil being of

td
-

----------.(.\::

Aerlal (when used) N
LY

TJuned to Y
working frequency H

r

Fig. 5: Two methods of obtaining low impedance loads
with high impedance lamps.

sufficient inductance to allow this. The output of a
multi-band transmitter can be expected to fall off
somewhat on the h.f. bands, compared with
3-5Mc/s,

A domestic lamp used as a load may have too
high impedance for some transmitters. If so, this
can be overcome by usmg an aerial tuner similar
to that in Fig 5. That is, as required for an end-
fed half-wave aerial.

The resistor load can be used to set up a stand-
ing-wave indicator for the if. bands. With pi-
output, standing-wave indicator, and load all of the
same value. there should be a steady flow of r.f.
into the resistor, and no reflected power. [ |
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FOR PEAK PERFBRMANGE AT LOW COST—

N AMATEUR

Advanced design and eraftsmanship plus an unequalled reputation proved
by the many hundreds of testimonials rgcejved from CODAR users is your
guarantee of complete satisfaction. Only the best is good enough for
CODAR—Mullard, Brimar, Jackson, Denco, FElect mnlques, Thorn AEd.,
are just some of the tamous names hullt Intg CO et‘liu pment.
GCODAR-KITS are supplied with clear pictorial dlnzmm-: and easy to
/ follow instructions—no technleal knowledge or special tools are required

/ for complete suecess. Build your Short Wave Station with CODAR-KITS
and enjoy peak performance and world wide reception previously possible
only from much more expensive equipment.

For illustrated leaflets giving fullest details seng 6d. {n stamps,

CODAR R.F. PRE-SELECTOR. Will considerably improve the performance og
any superhet recejver. ‘“'Results are amazin g ‘'Well worth the money.

MODEL P.R.30. Uses EF1§3 Frame Grid tuned R.F. Amplifier and provides up
to 20dB gain plus substantial image refection, improved signal/moise ratio and
selectivity, “Selector switch tor either dipoie or singie wire'antenna. Power
requirements 180-250 volis 12 M/a H.T: 6.3 volts, 3 amp L.T. Size 84in. x 5in. x 4in,
Ready buiit, complete with. cables, plugs and jnstructions, £4.19.8. Carr.-3/-
MODEL P.R3UX. Self powered version for 200-250V. A.C. and also provides
25 M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories. £7.4.0. Carr. -,

CODAR “Q” MULTTPLIER MODEL R.Q.10.. For use with-any superhet
recelver with an LF, between 450 and 470 Ko/s. Provides considerable mcreue in
selectivity for either peaking or rejecting a signal on AM, CW or SSB. Both
PEAK and NULL funetions tunable over receiver, 1.F. pagsband. B.F.0 raclmv
lncluded ‘lze 8iin. x 5in. x 4in. Power requirements 180-250V. H.T. at & M/a

p L.T. Ready built complete with cables, plugs and {nstructiona.
26450 CArr 3/-. MODEL R.Q.10X. Self powered version for 200-260V. A.C. and
gésg gr%videsa% M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories,

. arr, 3/-

— S— e

CODAR A.T.5, 12 WATT 2 RAND TRANSMITTER. The newast, most com-
act cransmiuer for fixed or mobile usé on 160/80 metres, ‘"The tiny TX with the
IG voice," Size only 84in. x 5in. x 4in. (Base area As less than two-thirds of this

paga!) High stabllity new type calibrated VF0.1.8-2.0 Mc/s and 3.5-3.8 Mc/s (up to

1 4 Mc/s export). Air-spaced CODAR-QOIL Pi-net output. P. A Plat current meter

plus ncon.indicator. Plate/screen modulator. ‘VII% h and Pa.nel key

jack. Plug changeﬁver or 6 or 12 volts heater supply. eadv buul: £16 10.0. Carr
af-. ATS POW SUPI'LY UNI'I'S, Type 250/S. For 200/250 V. A.C. with Stan
by/hetlTran':mlt and aeria] changeover switching. stablllsed V F. 0 uDDlY.
neon standby/transmit indicator £8.0.0. Carr. 5/-. Tvpe 12/MS 12 volt solid state
power supply unit 211.5. 0. Carr. 5/-.  Type 12/RC Remeote Control and Aerial
Switching unit, 82.7.6, Carr. 2/6. (H.P. Terms avalilable.)

R L R s

CODAR-KIT MINI-CLIPPER—OUR FAMOUS SHORT-WAVE RECEIVER
% Can be built In one evening ready to switch on and bring the World to your
fingertips at, very low oosi. s Supplied complete with valve, one coll 25-75
metres and ¢ page instruction manual. PRICE 39/8. Carr. 2/6. Extra Colls 4/9
each. Instruction Manual only /- (credited on prder). Electrital Bandspread
avallable. Provision to add 2 transistor amplifier,

CODAR-KIT CR4 MAINS T.R.F. SHORT-WAVE RECEIVER. World
wide reoepuon—North and South America, Russia, India. Australia, Far East,
Amateurs, Shipping, etc. v Separate electrical handspread. * 3 slow motion
vernter drives. Low Ibss polystyrene plug-in colls, factory aligned. % Dials
Galibrated in rrequencies and degrees. k Power out: ut 3 watts for 2/3 ohm
speaker. % alv? line-up: ECC81, EL.84, EZ80, (‘OD KIT CR45 compléte
with valvee 3 colls (10-28, 25-75, 60-178 metres) and 11 o instruction manual

Cabinet) £7.5.0. Carr. 4/6. CR45 CAR \'h'l'. 12in. x 5iin. x 7in,
wit.h sliding door for easy coll changing, 35/~ Bxira colls 4/9 eac
Instruction manual only 4/- (credited on order). (Can now be sup!
ready bullt—price on request.) (H.P. terms available.)

CODAR-KIT CR 66 COMMUNICATION RECEIVER. The finest
superhet kit ever offered. w Covers 54Q Ko/s—30 Mc/s in 4 bands. %
Separate electrical baggspréad. s Factory aligned Coll unit and LF.
Transformers. kRegenérative I.F., stage for maximumgain and B.F.0.
fot C.W. reception. + Power output 3 watts for 2/3 ohm speaker.

+ Panel controls: Aerjal Trimmer, A.V. C.. Standby
Bandswitch, A.F, Gain, LF. Galn, B.F.O. e * Valve

EZi Size
16in. x 6}in. x 84in. CODAR-KIT CR % comsnm with
17 pge instruction manual,'£19.15.0 (Ready-b! 1

Meter Model Kit £22.0.0 (Ready-bullt £25. 0 0)-
Cax 1., 7/6 extra on all models (H.P. terms ava.,llable .
struction Manual only, 7/8 (credited on order).

CODAR COILS Am-sm\cm) INDUCTORS. A
complete range of low loss air-spaced inductors
developed by CODAR. Over 40 different slzes~fmm
3in. to 3in. diameter sultable ror au tizpea of circult
appl_cat.lon including V.F.O. P P

.T.U., aerial loading, etc. u.ll data and prices
on request.

CODAR RADIO COMPANY  eankHouse, soufuvgu.;x SGUARE,

3iM
GIIRE . EBHGQ Southwich, Sussex Tei. 3118

Canada; Codar Radie af Canada, Tweed, Omearie,
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Sub-miniature -
5 DIA,
Electrolytics -
o o
for Transistor
L J
Circuits oy
€TS.
Case Size Maximum D.% Wkg. | T R =
1-;-%% in inches Voltages and Cap. (P Operating Temperature Range. —20°C. to
No. D L C 3V. | 6V. | 9V. | I2V.|I5V. |25V, “+60°C
CE.2‘Vor'H’ | 3 § | 007 8 6 4 3 2( — Connection wires are welded for low resistance
5 " contact, and solder-coated for ease of assembly,
CE3 . T | A 0 D) D) B 1 0 the standard length being 13” for the horizontal
CE4 ,, & § (0 40 | 30 f 20 5 8 6 range, cropped to +” long for the vertical range.
The capacitors are in insulated seamless alum-
CES 0-t4| SO 40 25 20 10 8 s " 8
¢ _i__ | inium cases, sealed with a synthetic rubber bung.
CE6 4 014 80‘ 40 | 30 | Is| 12 Cap. Tolerance. The standard tolerance of
CET ., 4 | 4 (0181100 75| 50| 40| 200 15 all capacitors is —209, - 100% of the rated
D | L | C |3V.|6V. 10V./I5V.|25V. 50V. capacitance. .
| Leakage Current. CE.2-7 may be determined
ces + [ 2 Jor4|100] 80} 60| 40, 25| 8| from the following: 1 (uA)=-01 C.V. + 10 at
T 3 X 00 | 60| 20 applied working voltage and at 20°C. CE.8-9
CES £ | 3 lo2 | 250200016011 | B o

Ve Vertical Mounting H=Horizontal Mounting

THE TELEGRAPH CONDENSER CO.

Radio Division NORTH ACTON LONDO

may be determined from
applied working voltage and at 20°C.

LTD.

Telex: 261383

N wW.3 Tel. ACOrn 0061

also at CHESSINGTON, SURREY and BATHGATE, SCOTLAND

| The New Picture-Book way of Iearnmg

ELECTRICITY (5VvoLs)
ELECTRONICS (6voLs)

BASIC

You'll ind 1t casy to learn with this out-
standingly successtul new pictorial method—
the essential facts are explained in the
simplest language, one at a time; and each

The books are based on the latest research
into simplified learming techmques. This
has proved that the Pictoriai Approach
to learning is the quickest and soundest

is illustrated by an acc
drawing.

The series will be
of exceptional
value in training

mechanics and
technicians in electri-
city, Radio and Electronics.

WHAT THIS MONTH’S
ENTHUSIASTIC READERS SAY

EVERY DAY WE RECEIVE LETTERS PRAISING THESE
BOOKS, HERE ARE A FEW FROM THIS MONTH'S POSTBAG.
“I am delighted with them and consider them a most excellent
set of books. They are all your other readers claiin for them."
G.P., Harrogate. “‘You must get endless praise about these
works. What a change from the heavv going snob books which
abound today. It 1s more like reading a gripping novel and
sndeed I find it almost ympossible to put the work down. I
shall not hesttale to spread the good work among my friends.”
B.M., Liversedge, Yorks.

PaST NOW FOR THIS OFFER 1!

way ot gaining mastery over these
subjects

To Selray Book Co.
60 Hayes Hill, Hayes, Bromley, Kent

Please send me Without Obligation to Purchase, Basic Electricity/f
Basic Electronics on 7 Days Free Trial. [ will either return set,
carriage paid, 1n good condition within 3 days or send down pavmcnt
of 15/- (Basic Electricity) ---Ilowed by 6 tortnightly payments of
10/-, Down payment of 13/- (Basic Electronics) foliowed by
6 fortnightly payments of 1¥/6. Alternatively, I will send 68/~
(Basic Electricity—5 parts). 31/- (Basic Lllectronics—¢ parts) post
tree. This offer applies to United Kingdom only.

Tick against set required (only one set allowed on free trial),
BASIC ELECTRICITY [ BASIC ELECTRONICS O

urate cartoon-type

(It under 21, signature of parent or guardum)

B¥NS1% sopanenoacenonnooesoaonoancaco P PP PPN
BLOCK LETTERS BELOW

FULL POSTAL

ADDRESS
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HIGH-FIDELITY

AMPLIFICATION

BY J. D.
HASKELL

tackled with a firm grounding in the basic

relevant concepts. To start with, a short list
of terms associated with amplifier systems and
their performance is given.

THE true appreciation of any topic is best

Frequency Response

This is usually quoted as a band of frequencies
covered within a certain number of decibels (dB
for short). A frequéncy response curve is usually

lotted on semi-log. paper. Frequency along the
og. scale and decibels along the linear scale
Fig. 1. (The definition of a decibel (dB) may be
found in a text book on sound.) In general the
dB nought point is taken to coinciue with the
“zero” frequency of 1.000c/s. All scales are
referred to this frequency. This is because the
quietest sound that the ear can hear is 1,000¢/s
at a pressure of 0002 dynes per square cm and

0dB

-

_\

I
1
1
|
I
1
0
1

>
oObme—--

100 1*®”
Log - Scale

WOk 20k

Fig. |1 A frequency response graph. The horizontal scale
is measured in cycles per second (c/s).

O P @ > Q@ P @

@ audio generator (@) Fulter
@ Ampliitier under test (4) Wave form analyser

Fig. 2: llustrating how a wave-form generator is used to
test @n amplhifier for harmonic distortion.

this is the standard reference. A good amplifier
should have a frequency response of at least 20c/s
to 20kc/s + 1 dB. preferably even wider. It may
be argued that the average adult cannot hear
beyond about 1S5kc/s, nevertheless if the total
bandwidth is less than that mentioned transient
response will suffer and the reproduction will lack
attack. The freq. response is usually quoted for
an output of 1 watt. This is not necessarily the
same at full output. The response at full output
is termed power response and this is far more
important. A good figuré for the latter is 30c/s to
15kc/s + 1dB. A figure of 20c/s to 20kc/s %
1dB is excellent.

Power Output

With a loudspeaker of average efficiency a low
distortion output of 10 to 12W 13 ample for
home listening. Average efficiency is about 7%.

Signal to Naise Ratio

This is simply wanted signal/unwanted signal.
Obviously afigure as large as possible is desired
here. This figure is quoted in decibels, and a
minimum figure of 60dB is required for quality
reproduction. Remember that hum and noise are
counted as distortion as they are not present in
the original signal!

Harmonic and Intermodulation Distortion

Any signal that appears in the output of an
amplifier is distortion if not present in the original
input signal. The two main types of distortion
will be discussed here.

Harmonic

As the title implies harmonic distortion is due
to harmonics of the original frequencies being
present in the output. This is due to the inherent
curvature of valve characteristics, transformer
limitations etc. A block diagram in Fig 2 shows
how this is measured. A filter removes any
harmonics that may be present in the audio

.

WwWWW . americanradiohistorv.com


www.americanradiohistory.com

44 PRACTICAL WIRELESS

IDRRAN

@ 1nput

@ Excellent transients (3) Poor transients

Fig. 3: Investigating transient distortion with square

waves.

Fig. 4: The “distributed

load” output circuit; a s
variation of the familiar LS
push-pull output stage.

il
generator. The wave analyser is tuned to

harmonics of the applied frequency (usually
400c/s) and the readings are expressed as follows:

D Total
= 4/ [(E? + (B2 + (B + ... .)
x 100%
v (ED? +(Eg)? + (Bs)* + (E* + ... .|

where E; is the amplitude of the fundamental,
and E; the amplitude of the second harmonic, etc.

Intermodulation Distortion

Measured by applying a combined high and low
frequency to the amplifier (40c/s and 10kc/s).
This distortion is due to the two frequencies add-
ing or subtracting, in this case giving 10.040c/s
or 9,960c/s. This may occur with any frequencies.
The distortion figures for a good quality amplitier
are normally of the following order:—Total
Harmonic Distortion = 0-29%. Total Intermodu-
lation Distortion = 0-5% for the full output.

Another type of distortion is transient distor-
tion, and although it is rarely mentioned it is
none the less important.  This appears as the
inability of the amplifying system to respond to
sudden changes of amplitude and frequency. It
is usually evaluated by measuring the rate of
decay of a suddenly interrupted steady frequency.
If this distortion is severe it is very probable that
the frequency emitted at decay would be different
from the steady frequency that was interrupted.
It is difficult for a listener to differentiaté betwcen
this type of distortion and that due to resonance.
A much more convincing test is carried out by
using square waves. See Fig. 3.

It is time now to discuss some typical circuits,
their.merits and functions.

May, 1965
MAIN AMPLIFIERS

The basic requirements of a main amplifier are
low harmonic distortion, linear frequency response,
adequate power output. good transient response,
low hum and noise level, and low output
impedance. The last item on the list has not yet
been discussed but will be tackled under Negative
Feedback.

Output Stage

The most common type of output stage on a
main amplifier 1s the Ultra-Linear type. This is
also referred to as “distributed load” and is a
modified form of the conventional push-pull out-
put stage, the tetrode screens being connected to
tappings on the output transformer to give a mode
of operation between tetrodes and triodes. See

Fig. 4.
This distributed load has a number of
advantages; less overall feedback is required for

a given result giving a greater margin of stability,
reduction  of  harmonic  distortion, greater
efficiency (369 against 27% for triodes or triode
connected tetrodes) and much lower peak varia-
tions in current than are inherent with triode
output stages,

Damping and Negative Feedback

The damping factor is the ratio of load
impedance/output impedance. By applying over-
all feedback to the amplifier (including the out-
put transformer) the output impedance as seen by
a speaker at the output termiaals is considerably
reduced. As an example a damping factor of 30
would reduce a normal 15Q output impedance to
one of 0:5Q. A high damping factor or low out-
put impedance improves the transient response of
the speaker by bringing it quickly to rest. The
principle is much the same as shunting a galvano-
meter to bring the needle quickly to rest. A little
thought here will tell you that from the laws of
electro-magnetic induction there will be a current
induced in the coil that will oppose its motion.

Some amplitiers have a variable damping
control and the range covered is from about 30
to infinity. This helps to attain the critical damp-
ing required for less expensive speaker systems
—this seems rather fruitless in a hi-fi system. A
good quality speaker will gain little with a damp-
ing factor greater than about 30, especially if
the speaker is properly housed.

Negative Yoltage Feedback

This entails that a portion of the output voltage
appears in the grid circuit of the input valve. See
Fig. 5. From the circuit, and typical figures of 20
volts across the o/p transformer at full output we
have

200 x

470 + 3,600
= 23V

470
Voltage across Rf =
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Main armp
vg=Eo/Ein

Cathode reserve

R 3~6kQ

|

Rt
Vi Zaz0n

Fig. S5: Negative voltage
feedback circuit.

Fig. 6: A cathode-follower
phase splitter circuit.

Fig. 7: A cathode-coupled
phase inverter stage.

- bL
R3§ R4

® Out

.

4@;

R6&

L @ out

hence the total input now required for full out-
put would be that required for full output with-
outvfeedback plus 2:3V. The feedback ratio is
Vi/Vii.

instability

One form is transient, and is usually triggered
off by a transient signal, the sound tending to be
slurry. A good amplifier should be stable even
when a capacitive load of up to 2uF or an induc-
tive load of up to 150mH is connected across the
output terminals.

Phase Shift

To reduce phase shift at low frequencies the
first stage is coupled directly to the phase inverter.
To reduce phase shifts in the output transformer
at high frequencies a capacitor is connected in
parallel with the feedback resistor.

Phase Splitters

There are three basic types. (1) The Cathode
Follower. (2) The Paraphase. (3) The Cathode
—~Coupled.

The Cathodé Follower

The criteria for selecting a particular type of
phase splitter are linearity, voltage gain, and
maximum voltage available. The circuit is shown
in Fig. 6. Briefly, the gain is less than unity and
the output is fed to the output valve grids. The
anode load is split up equally (R3 and R4). The
linearity is best for small voltage inputs and
matched values of R3 and R4 are essential. The
main disadvantage is that the two outputs are at
different impedances, the cathode follower being
the lower. This phase splitter is also sometimes
referred to as the “split load” version.

Paraphase

This consists of one output being fed directly to
the grid of one of the output valves; whilst the
other goes via a single stage whose sole purpose
is to reverse the phase. The gain of this
additional stagc must obviously be unity.

Cathode Coupled

The circuit in Fig. 7 is-virtually self-explana-
tory; but a brief description will not be out of
plate. The basic circuit requires that (R5+R6)=
R7: and that R5/R6=Vg 'where Vg is the voitage
gain of the first. section—this depends on valve
used and values of resistors linked with the stage.
The omission of the by-pass capacitor across R2
gives a better balance of the two outputs. A
modification rarely seen is to split the anode load
R3 into two resistors R3a and R3b say. where
R3a/R3b=Vg. This also requires an additional
capacitor to feed into the grid of the second stage
from the junction of these two resistors, The
modification extends the high frequency response.

‘
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Another variation of this type of phase inverter
used for direct coupling to the previous stage is
shown in Fig. 8. C3 is to provide correct bias
conditions for the second section and together
with R2 it controls the Jow frequency response
of this stage.

Input Stages

These are straight amplifier stages with few
additions. The two most common are the

inclusion of a { R network in the anode of the

valve: this produces an advance in phase which
increases the stability of the amplifier at high

®

From

® = 3
anode of
previous

)
stage

s
T

Fig. 8: A variation on the

L circuit of F1g. 7.

To anode of
previous triode

/
<
O1pF
3500pF

-

O'O1_|JFT

- PRACTICAL WIRELESS

next triode

May, 1965

frequencies. The feedback loop from the output
stage terminates at the cathode of this stage and
occasionally at the grid. A typical stage is shown
in Fig. 9. As with all stages preceding the main
amplifier the noise level and distortion must be
kept at a low level. This is why the resistors in
the anode and grid are low noise high stability
com ponents.

Preamplifiers

Preamplification may be required with the main
amplifiers to provide an adequate output with
different inputs. The preamplifier also includes
treble and bass controls, and can be designed to
give compensation for the bass attenuation and
treble boost which have been applied by the
manufacturers during recording to obtain a better
signai to noise ratio. The more comprehensive
types also provide equalisation facilities for tape
recording and playback.

Hum and noise introduced in the pre-amplifier
count as a signal and are further amplified—they
are not reduced by fcedback. Fully comprehen-
sive pre-amplifiers are very difficult to design as
frequency selective networks are likely to produce
large phase shifts and hence instability, if they are
included in the feedback loop.

To anode of
previous pentode

To grid of
next penode

00kQ \
LuFll K
kQ 3
680
k< :

0.
15
S00pF
TO‘OZJJF

To grid of

CR.
network

% (a)

Out

To secondary

T

.-,
.

(b) 777

Fig. 10: Record equalisation arrangements for preamplifiers with (a) triode

circuits and (b) pentode circuits.

— | )

100 K 10k

Frequency —s= "~

o of o}ytput
rans orm{:r 0dB 7
—
%A
Fig. 9: An input stage of an
amplifier in which a CR
network in the anode circuit
helps stability at high Fig. 10 (c):

frequencies.

@ Recording curve
Resulting output
Q@ Piayback (equaliser)

{llustrating graphically the action and effect
of record equalisation.
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Record Compensation

The standard at present adopted by most major
recording companies is the RIAA characteristic.
In this system the low frequencies are reduced on
recording and the high frequencies increased: the
former prevents one record groove from riding
into an adjacent one, whilst the latter improves
the signal to noise ratio on playback. In order
that the output be the same as, or very similar to,
the recorded signal, there must be some facility
in the pre-amplifier to re-shape this curve into a
dB nought line. The only way that this may be
done is to apply an equal and opposite boost or
cut to the recording curve as required. This is
known as recording equalisation. Two simple
circuits are given for use with triode and pentode
valves in Fig. 10.

Tape Equalisation

This is slightly more complex. as the equalisa-
tion required is different for recording and play-
back. The dB nought point here is approximately
200c/s and may be compared with that of the
disc by subtracting 8dB from the particular make
of tape head response.

TONE CONTROLS

There are two main types in
passive type. (2) The feedback type.

(1) The

use:

The Passive Type

This is simply a network of resistors and
capacitors that give a purely relative boost or
cut. They are always preceded or followed by an
additional amplifying stage as they introduce a
considerable reduction in signal level. They are,
however, flexible if properly designed but intro-

A e

MO

SHae Log 100K

iy

028 F

100pF

Tapped at centre
P

Fig. 111 A typical feedback type of tone control network.
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duce a fair amount of phase shift and cannot for
this reason be included in a feedback loop.

Feedback Type

These are more recent in design and have a
considerable advantage over the previous type. A
typical circuit is given in Fig. 11 and was designed
for an SP61 valve or a modern equivalent. The
modern valve must have the same mutual con-
ductance or the bass boost will not be very effec-
tive. R1 is linear and R2 logarithmic. The mid
frequency gain is unity, so that it may be inserted
in circuit with no loss. At an output of 4V the
total distortion is under 1%.

" Loudness
control

Fig. 12: A loudness
control network.

A

Some other facilities offered by pre-amps. are
loudness controls, rumble and scratch Afliters,
1.oudness controls compensate for the response of
the ear at low output levels. The response of the
ear at different output levels is given by the
Fletcher-Munson curves. These may be found in
a text book on sound. A simple circuit is as in
Fig. 12. The loudness control is set so that its
slider is furthest away from the 0-005;F capacitor.
Next the maximum volume required is set by
using the volume control. Volume and bass are
now automatically set by operating the loudness
control.

Rumble Fiiters

These are used to attenuate frequencies below
ahout 35¢/s at a rate of at least 12dB per octave.
‘I his <sort of filter is useful for: (1) Reasonable
reproduction off a low grade of turntable. (2)
Preventing overload of a main amplifier having a
hmited low frequency response,

Scratch Filters

These are usually quite comprchensive giving
various degrees of cut at different frequencies.
This sort of filter is useful for: (1) Acceptable
reproduction of worn records. (2) Eliminating side
band interference on radio.

The above article has skimmed over a vast and
fascinating topic, the sole object is to help you
understand in principle at least some of the aspects
of amplification and, I hope, kindle some interest
that will prompt you to further reading—if this
has been achieved in part if not in whole the
purpose has been fulfilled.
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interest lies in audio

HE main
amplifiers. and in order to be able to make
any worthwhile assessment of their perfor-
mance, a fairly good quality audio oscillator is
needed. The oscillator to be described here was

author’s

designed to mecet the two basic demands of
moderate quality and extreme economy.

The complete signal generator is built on three
7in. x 4in. x 2%in. aluminium boxes. The first
contains the power pack. which also provides
excess power for use with external equipment, the
second houses the audio oscillator, and the third
holds a simple r.f. oscillator. If the r.f. oscillator
is not required it may be omitted and the case
made smaller.

THE CIRCUIT OF THE AUDIO OSCILLATOR

The audio oscillator had to be simple, stable,
able to be accurately calibrated, and have a wide
range. The multivibrator provides a stable, steady
signal and can have a wide range when used in
conjunction with a frequency dependent Wein
bridge, and it is this type of oscillator that is used
in many cheaper signal generators. Its main dis-
advantage is its poor wave-form, usually being

somewhere between a sine and a square wavec.

The waveform of the multivibrator can be
considerably improved by reducing the gain of one
or both of the valves in the loop until a point is
reached when the valve is only just oscillating. It
is then producing quite a fair sine wave. In this
unit, this is done by lowering the value of one of
the anode resistors. R3. The value given is just
sufficient to maintain oscillation over the whole
range. but with some valves it may be necessary to
increase it slightly to maintain oscillation.

To obtain the square waveform, an EF91 which
was running with about 25V on its anode, was
overdriven. This has the effect of clipping the top
80% of the sine wave, leaving quite a good square
wave,

The audio oscillator does not provide a constant
output over the whole range, and two compen-
sating networks have been introduced to give a lift
to frequencies above about 10ke/s, and to those
below about 75¢/s. R8, R9, C9 all form the treble
boost circuit and R16, R17, C14 form the bass
boost circuit. These components also form an
attenuator to keep the output at the required level
to prevent overloading.

The second half of the ECC82 (V2B) is used as
a cathode follower output stage. This provides a
low output impedance, the output being taken

] HT+1
3r13 250v
5220k

3 R0
22a Fidn 220k03 - )
2R14
347

vos

VRI
v Yecce2
log
-/-/:(.,4?12 4 A ’
og V2A
. b x
JECCs2 oo o sodet
c1ica : 3 / VR3
P R I
J 100pF| 001 ~ o - 3:9kOS R1 F. lin I
3] ra | el Qe ™M 3ri7 s
a3l /-[- 33k 0COuE T T ™M S
L i
c2 %
OCOLF % n S3_m 63V

Fig. It The circuit of the audio oscillator section of the signal generator. This stage can be built and used asa separate
unit.
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from the potentiometer in the cathode circuit via
C15, a 2pF capacitor. The unit is therefore suit-
able for transistor circuits, as well as valves. The
power supply circuit is quite conventional. Two
h.t. feeds are provided. one for the audio, the other
for the r.t.: this is to prevent interaction. A simple
filter is included in the mains lead. Better
smoothing can be obtained by replacing R28 by a
10H 30mA smoothing choke and reducing the two
4-7k() resistors (R26. R27) to 1k}, This also makes
much better regulation. If the power pack is to be
used to supply external apparatus as well. choke
smoothing is essential. A larger transformer can
be used if extra power is required.

ASSEMBLING THE A.F. OSCILLATOR

The chassis should be carefully marked out as in
Fig. 2. The holes on the front panel should be
marked with particular accuracy, as with standard
sized switches and potentiometers there is only a
small margin to spare. Their positioning should be
checked with the components to be used before
the holes are drilled. The holes on the side are
counter-sunk. A small aluminium bracket is drilled
to take the fine frequency control and this is firmly
bolted to the chassis. The spindle should be about
2in. above the top of the chassis.

Wire-up the frequency band switch (Sla. b) then
the fine frequency control VR, 2. The oscillator
valve (V1) is then wired. all leads being kept short
and direct as possible to reduce stray capacities to
a minimum. This valve should be tested, by
connecting it to the power supply and switching on.
When a pair of hcadphones are connected from the
anode of Vla to chassis. via a 2pF paper capacitor;
a note of variable frequency should be audible. If
oscillation ceases on any part of the band. this is
probably due to slightly low gain in VI, and can
be remedied by slightly increasing R3. The rela-
tive positions of the component are shown in
Fig. 3: the connections of the components are
omitted to avoid congestion. but they may easily
be found by referring to Fig. 1. the circuit dingram.

The whole of the base of V2 should then be
wired. leaving C10 * flying” for the time being.
The wiring of the waveform switch S2 is included
in this part. When the waveform switch is put to
“sine ”, the unit functions fully. providing a com-
pensated output over the range 15¢/s—135ke/s at a
voltage of about 6V, the amplitude remaining
constant on cach band within + 3dB. This should
be tested now. and if compensation is not suffi-
cient. it should be altered. Component values for
these networks given in Fig. 1 are meant only as a
rough guide.

AUDIO GENERATOR

Resistors:

- RI*  47kQ RIO  220kQY
R2 47k Q2 RII 3-9kQ2
R3 2-2k€) 59, H.S. RI2 IMQ
R4 3-3kQ2 H.S. RI3  220kQ2
R5 1MQ Ri4 47k
R6 47k 5% H.S. . RIS 2:2kQ
R7 2-7kQ) H.S. RI16* 1-5M()
R8* IMQ RI7* 1MQ
R9*  500kQ2 * See text

All 109, W carbon unless otherwise stated.

S2 I-pole, 2-way

COMPONENTS LIST

VRI,2 1MQ log. twin-gang potentiometer.

VR3 1k€2 lin. carbon or w.w. potentiometer.
Valves: :

Vi ECC8I V2 ECC82 V3  EF9I
Switches:

Sl 2-pole, 3-way  S3 On/off toggle

Capacitors:
Cl 100pF mica 2%,
C2  0-001uF mica 2%
C3  0-0luF mica 2%
C4 IuF paper
C5 100pF mica 29
C6  0-00!uF mica 2%
C7  0-0luF mica 29,
Cc8 0-25uF paper

C9*  100pF mica

Cl10 O-1uF paper

Cll  4uF electrolytic

Ci2 50uF electrolytic 12V
C13  0-25uF paper

Cl14* 0-001uF paper

C15 2uF paper 150V

All 350V unless otherwise stated
* See text
Miscellaneous:
Two B9A and one B7G valveholders. 7in. x 4in. x
2Lin. aluminium chassis. Output socket, etc.
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Fig. 2t Drilling layout for the audio oscillator chassis.
Dimensions may have to be altered for different
components.

THE COMPENSATING NETWORKS

R8. R9, C9 form a high-pass filter increcasing the
gain as the output falls at the higher frequencies.
R9 should be 500kf{). R8 is adjusted to give about
13V r.m.s. at the anode of V2a at a frequency of
about 5kc/s. Various values of C9 may be tried, to
find a value that will raise the output at the highest
frequency, yet not affect the lower frequencies too
much. If the output at V2a anode rises to about
15V r.m.s. at any point, R8 shoudd be increased a
little, and the value of C9 altered.

When satisfaction is gained here, attention can
be turned to the low-pass filter C14, R17,'R16.
This boosts the output at the low frequency end
of the scale. R16 is adjusted to give about 55V
r.m.s. output at the cathode of V2b at 20c/s. C16
is then experimented with. to keep the level of
signals above 50c/s, below 6V r.m.s.. If the output
rises above 6V, distortion will begin in the output
stage. When this stage is working correctly, final

May, 1965

S2 VR3

.J

Cc4

AT EVE S IRNETTA O

|

Fig. 3: Component layout from the underside. Valve-
holder spigots should be taken to chassis. VRI, 2, Rl, R2
are above the chassis.

adjustments should be made to the first network to
give the correct output. A final check on the con-
stancy of the output should be made.

COMPLETING THE UNIT

The EF91 (V3) should now be wired. All wiring
should be as used in v.h.f. circuits—extremely
short and direct. An impaired high frequency
response here means a worsening of the rise time
of the square wave. The EF91 is a valve designed
for high frequency use, and this is one reason for
its choice for this function. The other is its low
cost.

When all the wiring is complete, it should be
checked for constructional errors and short circuits.
A pair of high impedance headphones may now be
connected to the coaxial output socket and the
unit fully tested if a power supply is available. If
not. a suitable unit will be described next month.

Check that the frequency controls are fully
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variable, that the sine/square
switch works (smooth and rough
note) and that the output control
is functional. Check the com- R1
pensation (with a sine wave, into
a resistive load).

Frequency
CALIBRATING THE AUDIO

OSCILLATOR

When the author had built the
audio oscillator he was faced
with the problem of calibrating

20kQ

R2
10kQL

1 -

o4}

VR

Null T—

Coumpm. V

Nuil

<R2 C2T

P

it. As he had no access to an
oscilloscope he decided on using
a frequency dependent Wein
Bridge network. The circuit
and method of using this network is given in
Fig. 4a.

R1 should be as near as possible twice RZ2,
measured on an ohmeter. Values of about 20kQ
and 10k} are about optimum. The frequency of
the network giving null on the indicator is then
given by

Fig. 4a (left): The frequency measuring circuit VR is @ Im Q) twin-gang log.
potentiometer.

Fig. 4b (right): The bridge circuit.

R1 and R2 are opposite halves of a potentiometer,
measured on the ohmeter. When the value of C2
has been found, calculate the value of C, then
connect up the frequency measuring bridge.

Fix a temporary scale, marked in degrees, onto
the frequency control, and turn to the highest
frequency and switch to the highest range. Rotate

: 10° the variable resistance until a null, or lowest read-
F= ing is obtained. Measure the resistance of VR and
2=RC note it. Turn the control down about 30° and

where R is the resistance of one half of the double
variable resistor VR (both halves always equal) in
ohms, and .

C = VC1* + C2* in uF.

If Ct = C2 then C also = C2 or C1.

repeat. When the whole range has been thus noted,
repeat the procedure twice more for each dial
setting, then take the average. An example of the
table is given in Table 1.

When range 3 has been calibrated, turn to the
highest frequency of range 2. Take three resistance
readings at this dial setting. Take the average

TABLE |

Ist R 2nd R 3rd R Average
Value Value Value C RC 27RC F Range Dial
90k (2 92kQ2 88k (2 90k (2 0-013uF 1,147 7,350 136¢/s 1 20°
75k 85k () 80k (2 80kQ2 0-013uF 1,040 6,300 159¢/s Il 60°
27kQ2 29k(2 30k 29k2 0-013uF 380 2,400 420c/s 1 100°
15k€2 172 16k Q2 16k 0-013u,F 204 1,300 760c/s 1 150°
12k} 12kQ) 12k 1212 0-013uF 156 980 1-02kc/s [} 200°
k2 7k€2 712 7kQ2 0-013uF 91 565 1-77kc/s i 250°

The null indicator may be a low-reading a.c.
voltmeter or a magic eye.

Using an ordinary bridge circuit, compare the
value of Cl (a 1,000pF 1% mica capacitor). A
circuit is given in Fig. 4b. Here,

t

resistance and calculate the frequency. Replace C1
and C2 by two nominaily 0-01uF capacitors, and
take three more resistance readings.

As the dial has not been moved, the frequency
must still be the same, therefore R.C. must still be
the same. From this a new value of C can be
found, which is used for calibrating range 2. This

2 R1 value of C corresponds also to V(CI* + C27%).
=3 at null Repeat the above instructions to calibrate range
Cl R2 2. and also the highest frequency of range 1.
Replace the two capacitors by two more, of say
C1.R1 ~0-1uF., and find the corresponding value of C.
C2 = “Calibrate range 1.
R2 —continued on page 73

4
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Correspondents

T am 14 vyears old and my
hobbies are short wave listening
and electronics. 1 would like to
correspond with readers who
share these interests.

Rashad Mohamed.
9/13 Eldhams Road,
Madras—18,
South India.

Competence

T HEARTILY agree with M¢,
Collister’s letter in the February
issue. However, 1 would go
further and suggest that no one
can call himself a competent con-
structor until he has designed
some of his own circuits.

No really competent construc-
tor would ever contemplate the
use of International Octal valves,
except in the rare case where he
needed high powered valves (i.e.
807’s). Manufacturers will not
even look at an 1.O. valve now
we are in the transistor age, so
why should the constructor? I
am sure that P.W. could take the
lead in this, and not publish cir-
cuits using out-of-date valves. In
the last 12 months, circuits using
over 30 standard valves have
been published in it, and con-
sidering they could easily be re-
placed by more efficient minia-
ture valves, it would seem highly
desirable to do so. So let’s see a
little less of the 6K®&’s, and 6V6's
and more ECHS81’s and ECL86's.

R. A. Packer.
Sevenoaks,
Kent.

Some circuits feature Octal-
tvpe valves hecause so manv con-
structors have stocks of these in
their “junk bhoxes”. We get
many letters requesting designs
based on these valves from
beginners and ‘“old timers”
alike.~Editor.

Correspondents

I wourLp like to correspond
with a boy of my own age (139
- who has a tape recorder (with a
view to tape messages) and an
interest in short wave radio.

M. Moulsdale.
Forest House,
Sandiway,
Nr. Northwich,
Cheshire.

NEWS AND.

A CALLSIGN THE HARD WAY

Ronald Vincent of Cricklewood, London, took less than a year to pass
the G.P.O. Morse Test and the City and Guilds R.A.E. which allows
him to transmit under the callsign G3TXB. Not a remarkable feat under
normal circumstances, perhaps, but a tremendous achievement if you
are both blind and handpless like Ron Vincent.

Mr. Vincent, who is a member of St. Dunstan’s, lost his sight and his
hands in World War || while serving with the Royal Artillery, but
with the help and guidance of a friend, he has overcome these dis-
advantages and obtained his “ticket’”. Now with his own s.s.b. trans-
ceiver, fitted with a tuning device which audibly telts him when the
transmitter is accurately tuned, he is regularly making amateur contacts
throughout the world.

DO-IT-YOURSELF EQUIPMENT HOUSING

Fun b

The hi-fi installation above is a combination of individual units all made
from “Vipboard”. “Vipboard” is veneered chipboard which is available
in a large number of standard sizes. The edges as well as both faces of
the board are veneered and the surfaces are sanded ready for finishing.
All this greatly simplifies cabinet construction especially if “Vipboard™
designs, such as these new audio equipment housings, are adopted.
The installation illustrated is only one of a large number of combina-
tions of units which can be achieved to house tuners, tape decks,
record decks, amplifiers, records and loudspeakers.

Free instructions for these designs are available from G.W.E. Boards
Ltd., 6 John Street, London, W.C.1, or from do-it-yourself shops.

OUT-—ONE |.F. STAGE

A new development by Mullard which will probably cut down the number of
i.f. stages in domestic transistor radios, was announced recently. This
development is a new r.f. transistor designed for use at frequencies up to
100Mc/s, with a high-gain, low-noise, good power-efficiency performance.

The Mullard type number for the transistor is BFII5. It is, in fact, a
silicon epitaxial planar device having high forward gain, coupled with a low
value of feedback capacitance. These features enable a high overall gain
to be achieved which means that in some applications, at least one stage
of i.f. amplification can be dispensed with.
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POCKET BLOW-TORCH

There are times, even with radio
work, when an ordinary soldering
iron has not sufficient heat capacity
to make a satisfactory jointin a short
time, and when a healthy gas flame
would do a much better job. Previ-
ously this would have involved
special equipbment but now Henri
Picard & Frere Ltd. (34 Furnival
Street, London, E.C.4) are marketing
a hand-held blow-torch which screws
directly on to an ordinary gas
lighter refill.

The device—called the “Supa
Nova’—will provide a flame up to
3in. in length, with one refill lasting
from 1§ to 2% hours.

DIAL ** WHITEHALL 1212 "

When Scotland Yard moves to its new building at No. |10 Broad-
way, Westminster. next year, its world-famous telephone
number, “Whitehall 1212” will go with it. But it will be a com-
pletely new telephone exchange which handles all calls to that
number.

Standard Telephones and Cables Limited will instal the new
1,800-extension exchange as well as a 150-line automatic tele-
printer exchange.

PIPELINE COMMUNICATIONS

In the face of strong international competition, an order worth well
over £L million has been placed with The Marconi Company by Sui
Northern Gas Pipelines Ltd. of Karachi. This order is for tele-
communications and other equipment for the first 300 miles of a new
natural gas pipeline to be laid in the northern part of West Pakistan.
This pipeline will run from Mdltan—a pipeline terminal fed from
one of the world's largest natural gas fields at Sui—to the major
industrial centres of North Pakistan.

The Marconi equipment, which will comprise a v.h.f. multi-channel
communications system, will follow the route of the pipeline to provide
full telemetry, telephone and teleprinter facilities. A standby h.f. radio
system will also be installed under the contract.

NEW PORTABLE PROFESSIONAL TAPE RECORDER

A new portable professional tape receiver, which weighs only 103 Ib.,
is announced by EMI| Electronics Ltd., Hayes, Middlesex. Facilities
incorporated in the new model (type L4) include provision for a fourth
magnetic head for sound sync for film recording, remote control,
press-button operation and mixing for two mic. inputs.

Power is supplied by a 14V rechargeable battery and the recorder is
available in half and full track versions.
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Leader Changes

1 wourLp like to congratulate
you on the new presentation of
the *leader page”. I think that
the way the contents are set so
that the article subject, the
author and the page number, can
be seen at a glance, will prove
very handy when looking through
old issues for that *“elusive
article”.

Keep up the good work, this
new style of presentation gives
new life to the magazine.

S. Milton.
Woodford Bridge,
Essex.

Ex-government Equipment

I was pleased to see the article
on s.s.b. reception for the R1155
bv Mr. McKinney (P.W., April
issue).

With so much ex-government
equipment still on the market, it
is always good to see these modi-
fications as they give the con-
structor a chance to obtain first-
class equipment at a very
moderate price, and apart frorp

P.W. articles, information is
almost non-existent.
G. Fry.
Harlow,
Essex.
Tapespondents

I wourp like to tapespond
with any ham/s.w.l. enthusiasts.
My tape recorder is a Robuk (3-
speed, 7in. spool). All tapes will
be answered. My age is 37, but |
will be glad to hear from any age
group.

R. Moseley.
80 Gordon Street,
Northampton.

Correspondents

I am interested in radio and
electrical servicing as well as
ham radio. I would be delighted
to correspond with radio ama-
teurs and Servicemen from any
country.

N. J. Weerasuriya.
9/1 St. Peter’s Lane,
Moratuwa,
Ceylon.
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TRANSFORMERLESS

Transistor
Amplifier

By A. J. McEvoy, B.Sc.

May, 1965

A THREE-TRANSISTOR PRINTED-CIRCUIT DESIGN

INCE the introduction of the transistor it has

become standard practise to employ a pair of

transistors in class B push-pull in the audio
output stages of portable apparatus. This is done
in order to obtain a reasonable power output with
due regard to battery economy. .

Amplifier Outputs

However, at the start, expensive transformers
were required, one as phase-splitter to ensure that
opposite halves of the cycle were applied to each

~ve
All resistors
are %W
c3
% S50uF
12viwe
p: e

10uF

3 -
12vw e B1I
-b-ﬂ gv:
S t
[ ]

s N
Input L 80Q +

>R2
+ve
Fig. I : The three-transistor, transformerless circuit of the

amplifier.

transistor, and the other to match the output of
the transistors to the loudspeaker. Some years ago, -
use of this second transformer was rendered
unnecessary by the introduction of the single-ended.
push-pull- arrangement using a loudspeaker of
higher impedance to match the output directly.
The driver transformer is also eliminated so that an
even smaller and cheaper output stage is made
possible with no loss of performance. In this circuit
use is made of the now familiar n-p-n junction
transistor. This device is a * mirror image ” of the
more familiar p-n-p type, that is, all the polarity-
dependent properties are reversed. Therefore, if a

COMPONENTS LIST
Resistors: ’

R1  47k(2 R4 180¢)

R2 10k RS 3-3k(2

R3  1k(2 All W carbon
Capacitors:

Cl  |0uF electrolytic 12V

C2 |0uF electrolytic {2V

C3  50uF electrolytic 12V
Transistors:

Trl OC8ID Tr3 OCS8I

Tr2 ACI127 or 2N585

Miscellaneous:
Bl 9V battery
80€) loudspeaker. Piece of copper-clad paxolin
laminate. Some concentrated ferric chioride,
(see text).
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YOURKEY TO THE FASCINATING
WORLD OF ELECTRONICS

All circuits are designed around top
quality components, not near equivalents.
Full size printed circuits with every com-
ponent position marked. Makes construc-
tion extraordinarily simple. No fiddling with
microscopic connections—no inspired
guesswork called for. A lavish instruction
manual not only tells you how to construct
your BasiKit but also advises you on its use
and explains exactlyhow your Basikit works.

ORDER YOUR

PRACTICAL WIRELESS 55

HERE COMES THE BIG BREAKTHROUGH
IN EDUCATIONAL ELECTRONICS -

BRSIKIT

AND THIS IS BHSIRET No. 1

put together with ease.

% YOLUME CONTROL

% PRECISE TUNING

3 PULLS IN A HOST OF STATIONS

s MORE THAN TWENTY FULL SIZE
HIGH QUALITY COMPONENTS

59/- complete for your biggest and best ever
opportunity to learn as you build!}

ALSO AVAILABLE: The BasiKit mains battery Power
Unitwhich powers all BasiKits. Yours for 42/6.
The BasiKit Amplifier that brings real full-
voiced power to your BasiKit No. 1 Radio.
$7/6 complete.

Watch out for more BasiKits.

BH%iiEiT oN THIS COUPON:

IIIIIIIIIIIIIIIIIIIIIIEQEIllllllIlllllllllllﬂlllllllll..lﬂl..ll‘ﬁ

A brilliantly devised radio kit that can be

]

TO: BASIKITS DIVISION, K.L.B. ELECTRIC LTD. 335 WHITEHORSE RD, CROYDON =
Please supply BKt Radio @ 59/- ]
& BK2 Audio amplifier @ 57/6 -
] BK3 Power unit @ 42/6 ]
: llustrated leaflet on BasiKits (enclose stamped addressed envelope) =
] From: NAME
H ADDRESS P.0.
H == CHEQUE  , 2
H

lllllllllNlllllllllllllIlllllllllllllIIIIIIIIEEEIIEH!EIHEEHBEEB!
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SIB2 - STB2 - STB2

ANOTHER BRILLIANT DESIGN from BRENELL

The STB2 is a masterpiece In mechanical engineering and electronic
drcuitry. it is a versatile mono/stereo tape recorder and has been designed
with high fidelity stereo installations particularly in mind.

SPECIFICATION (STB 2/5/2)

it has all the sezndard Brenell features of 4 tape speeds, frequency correction
ac all speeds, three Papst outer rotor motors, pause control, monkormg and
superimposing, 8}in. dia. reels, fast rewind, etc., pl dj ]
on all input chznnels to ensure perfect matching with all auxlhary equipment—
dual concentric recording level and playback level controls—cathode follower
output—four channel mixing on mono programme sources—twin recording
and twin playback pre-amplifiers—comparison of original and recorded signal—
adjustable bias levei—recording facilities for 1/2 and 2/2 track—playback
facilitias for 1/2, 2/2. 1/4 and 2/4 track—sound on sound facilities—two edgewise
meters for recording level, tape output level and bias level—optional extra:
stereo power amplifiers and monitoring speakers.

ALTERNATIVE MODEL STB 2/510/2 has special dack to accommodate
104in. N.ALB. reels.

Please write for full details to the sole manufacturer:—

‘ BRENELL ENGINEERING (¢O. LTD
231/5 Liverpool Road, London, N.!
Telephone: NORth 8271 (5 lines)

INTERNATIONAL
AUDIO FAIR * STAND No. 12
DEMONSTRATION ROOM 337

- all thede arnd funareds more

Mon. Sat. # a.m.—5.45 p.m. Wednesday | p.m. H R
HEF RS Special 24 Hour Express Mail Order Service

AX31 18/6 EBF32 7/6|RFS9 8/« | BZ41 ?/-|PCL83  §/«|U28 10/-1ULS4 8/- |8Y3G/GT  [6CHGT 8/-|6UBG  7/8 |12AX7 5/6
EF91 4/ |E280 8/8| PCLA4  7/- U286 10/6 UY4L 7/8 8/8 |66 8/6 | aveG 4]« |[J2BA6 7/6

/- | EF92 4/~ |EZ81 8/8|PCLB5  7/8 U191 13/6 UYRS  5/8 [RAT7 1e/8 IﬂCDﬁG 25/- hVSl:T 7/8 |12BKE6 _ 7/8

DP9 3/-|ECC83 5/8|EFY8 10/~ |GZ32  12/6|PCLRE 10/- U301 18/8|VP4B 17/6 |6A8 8/6 [6CH6 10/ AX 4/8 |11k7GT 8-
DF98  8/6| ECC84 6/B|EF1'%3 9/- | HLAIDD PL36 11/6 U8Bl  19/6 | VR150/30 YALS 3/8 |68 5/8 b\ﬂﬂ 8/- |12K8GT10/-

EFi84 8/- 12/8 | PLAL 7/6 UABCS0 /6 - 1 GAMA  4/- |6F6 5/8 8/8 [12Q7GT 6/-
EL33 17/6 KT68 17/8 | PL82 7/8 UAK42 8[8|WNM 6i- |6AQ5  0/8 |6HH 2/- 6/30L2 12/6 |128Q7 12/
DE96 7/6ECH42 8/6 |FL41 9/- KT81 10/6 I'LBS 7/6 UBCAl 13/6 |X1M 13/8 |GATSH 4/8 |6J6G/GT 7B4 21/- |19AQ5 B/~
DL99 5/-|ECHS81 7/~ |FL42 9/- ETWS1 7/-|PL34 T/~ UBFARO 7/8|X78 28/- |6BRG  2/8 5/8 7B7 9/8 (2574 7/8
FRLSH 7/-|BCHS3 5/9 EL&4 5/0 MU14 17/ﬂ|FY3213 10/- UBF89 7/8 X79 40//- SBAS  §/8 |&I7G 5/ 7CH 10/6 |35LAGT 8/8
FiLan 0[0 ECLS0 6/8 EL95 8/8 | N7R 22/8 | PY81 8/- UCH42 8/6|1RS 5/6 ABES  5/8 |[AEK7G  2/- 7CA 9/8 35W4  6/6

Halcan 5/8 | ECL8Z 8/8 EMBO  8/-| 0724 t- PYR2 5/6 UCHR1l 7/~ 185 4/8 (6BJd 8- |6K7GT /8 7H7 8/- 13574 8/6
EAM 8/6 |RCL8E  8/8 EMAl 8/-![’003\4 ‘8/- | PYR3 7?16 UCLBE2 8/68|1T1 3/- '6BR7 10/8 |6KBG 4/~ 787 18/~ 50C8H 8/6
mimi  8/8 EF41 7/6 EM84 B/~ POCH® 8/9 PYS00 B8/¢ UCLA3 @/~ 3T4 5/- |[AHRS  12/6 BKSGT 9/6 7Y4 6/ 40 76

BECAL 8/~ |EFRO §/- EY51 8
ERPMEN  2/8 | EFRS 3/ EY86 -
mHVHI 8/~ EFSM - BZ40 -

PCFBO  7/- PZ30 12/8 UF4l  7/8|RV4 W-|6BWA  9/. LG 7/86 8D3 4/= 900G  28/=
PCFAA  8/6 BR61 3/- UFHD 7-(5U4G 4/- |6BWT 8/ |6Q7G 8/~ 10F1 10/-,99CV
PCL83  7/8 Ul4 94~ ULAl 7elsven o604 8/6 |6Q7GT 10/~ 12AU7 5/-{807 9/6

COMPLETE VALVE LIST FREE WITH BRAND NEW TRANSISTORS
ORDER ocss oC72 ocsiD 5.

oc42 u OC74 ar- OCBIm/pr 1276

OBSOLETE VALVES A SPECIALITY 88; 55»; 88; g;- '822%0 :;-
SEND FOR QUOTATION OET H oca s o176 o
TERMS OF BUSINESS C.W.0. or C.O.D. 400 volts 350 ilucon RECTIFIERS 716 each
4/2 PACKING CHARGE ON ALL C.O.D. yolu >0 m =2 = = = e

ORDERS. POSTAGE 6d. per VALVE ETS OF VALVES

IRS, IS5, 174, 354, 3V —  Setof 4,17/

Mon.—Sat. 9 a.m.—5.45 p.m. Weds. | p.m. DAFS1, DF9[, DK91, DL92 DL94 T Setof4, 17

Lunch 1-30 to 2-30 DAF96, DF96, DK96, DL96' — —  Setof4,15n

R.S.T, VALVE MAIL ORDER CO. s

2fia ' STREATHAM ROAD MITCHAM SURREY
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signal is fed equally to a p-n-p and a n-p-n tran-
sistor, both biased in class B, opposite half-cycles
are amplified; a separate phase-splitter is not
required.

The Circuit

The circuit employs a conventional p-n-p
common-emitter driver, directly coupled to the
p-n-p/n-p-n pair. R4 is inserted to eliminate cross-
over distortion by ensuring that both transistors
draw some current throughout the cycle. The cir-
cuit of Trl is arranged so that, with 9V h.t,, the
emitters of Tr2 and Tr3 are at approximately
4-5V, and each has thus a slight forward bias, built
up across R4. The characteristics of Tr2 and Tr3
should be closely matched. and such pairs are now
avaiiable. although instructions are given below
for a method of compensating for any mismatch.

The Printed Circuit Board
The prototype. after “ breadboard™ develop-

ment, was assembled on a printed circuit, and this
version will now be described. Fig. 2 shows the

layout of the copper-clad paxolin panel used.
Holes were first drilled for the components,
and then those portions of the copper foil

which were to form the conductors varnished. The
unwanted copper was then unprotected, and was
removed by etching in concentrated ferric chloride
This process was described a number of times in
more detail by previous writers in this magazine.*
On completion of the etching process, the
circuit panel was cleaned and the components
mounted and soldered to the conductors. The tran-
sistors were added last of all.

Testing

A test may now be made with a suitable signal
input, e.g. a crystal mike or gram. pick-up. The
unit should draw about 3mA with no input and up
to 13mA at full output. This output should be
comparable in volume and quality with that of
conventional units. If distortion is noticed, it may
be that the input signal is too high and is over-
driving the anit. However, if it persists at a lower
input, it is probably due to mismatch of the output
transistors, and this can be compensated for to
some extent by a suitable change of the working
points of the output transistors. Now R3 sets the
bias of, and hence the current in, Trl; and thus it
fixes the operating conditions of the output pair,
since the base and emitter voltages depend on this
current. Temporary substitution of a variable (say
a S5kQ, which could later be used as a volume
con;rol) would enable a suitable value to be chosen
easily.

The writer considers that many constructors will
have applications at hand for this type of unit,
and therefore a discussion of its employment is
omitted. As well as its immediate practical uses, it
is an interesting introduction to the possibilities
opened up by the introduction of the n-p-n
transistor.

* ‘The Home Production of Printed Circuit Boards’ by H. W. Rutt,
October 1963, “Practical Wireless.”
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Fig. 2: The layout for the printed circuit. The shaded
portions are etched clean of the copper.
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Fig. 3: The layout of components on the plain side of the
board. The actual size of the board is lin. x |3in.
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A COMMENTARY BY HENRY

PRACTICALLY

WIRELESS

FAC’I‘ has a nasty habit of

catching up with fiction.
Yesterday’s wonders are old hat
tomorrow, so we spend today
churning out prophecies, sure
that some of .our random shots
will  score  bulls-eyes.  Or,
Cassandra-like, bemoan the
march of progress that we sce
carried to frighteningly logical
conclusions.

Our sympathy goes out to the
Luddites, even modern ones who
object to tape recording tran-
scripts in the hallowed halls of
justice. As one who developed
part of his thick skin by indulg-
ing in a short spell of time-and-
motion study Henry feels a
twinge of rapport with enthu-
siasts like C. J. Collister (Lerters
to the Editor, January, 1965),
who worry about the prefabrica-
tion of our hobby.

This worry goes deeper, as any
student of the radio trade will
know. The educationalists, for
example, look with trepidation to
the TV-teaching technigues that
are now almost a necessity with
the explosion of learning popula-
tion and the dearth of competent
instructors.

Until the designers bring out a
monitor screen that will yell
Wake up at the back there at
the first signs of inattention we
feel the day of the tutor is not

A monitor screen that will yell.

But let’s carry it a bit farther.
Why bother to learn electronics
at all? After all, as IBM have
already stated, the formal circuit

"designer cannot hope to compete

with a properly programmed
computer. “ Reliable  circuit
design ™ (their quote) can be

better performed by a machinc
than a man.

All right. let’s all concentrate
on the mystique of programming.
After all. the heroes of the
women’s magazines, who were
once airline piiots or Theart
surgeons just out of medical
school, are now computer pro-
grammers—hadn’t you noticed?

You can forget about that
idea—it’s already out of date!
Again quoting, this time from
*“New Thinking” in Electronics
Weekly of January 13: One of
the stumbling-blocks which have
to be overcome in extending the
use of computers is the human
dislike of admitting that many
routine but nevertheless skilled
designs tasks can be performed
hetter by one of these ‘' idiot”
and “ stupid ” machines than by
arduously learned human skills.

Given the original inspiration
of a human brain the
computer can be made to design
a circuit. supervise the machinery
that will assemble it, cross-check
for errors and even modify to
improve its own design.

You see where this is leading?
Onc of these beasts can now
design and build another.

This concept at first leaves me
rather breathless until I
think again of that *“H ™ factor.
No matter how carefully the pro-
gramémer checks his dots. how
rigorously the error test is
applied, it only needs one tiny fly

in the ointment to throw the
whole project out of gear. With'
automation on this scale

99-99, rcliability is not enough.

Do you need more reassur-
ance? Then turn to the fairly
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Space Age
Spawn

Performed better by machines.

recent criticisms  of bhoth the
Society of Electronic and Radio
Technicians and the Television

- Society. At a meeting of SERT

it was claimed that many well-
qualified service engineers were
leaving the radio trade to go into
industry. Their reason wag not
lack of pay or slave-driving con-
ditions but a dislike of the
design and the quality of con-
struction of some of the current
TV models.

In the ensuing correspondence
in the trade Press—which has to
be seen for its acrimony to be
believed—one gquotable phrase
was: ‘... jungle circuits may
be needed in these designs but
there is no excuse for jungle
lavouts ™’

He has a case. Any radio
enthusiast who worries about his
“kitchen-table construction” need
only take a glance at some of the
latest TV receivers to gain fresh
confidence. Bits and pieces hang
everywhere like decorations on a
Christmas tree. All done in
honour of the great god “ Pro-
duction Economy ".

So Henry has no fears for our
electronic future. Let the Tin
Men proliferate as they: will—
but so long as a radio bod can
make a set, instead of merely
assembling a standardised
receiver, his contribution is still
acceptable.
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TAPE
RECORDERS

The largest, most
comprehensive selec-
tion: 2-track,
4-track, Mono and
Stereo, Mains and
Battery Models

BRENNEL
BUTOBA

B. & O.
COSSOR
ELIZABETHAN
FERGUSON
FERROGRAPH
GRUNDIG
LOEWE OPTA
PHILIPS

SABA

SANYO
STANDARD
STELLA
TANDBERG
TELEFUNKEN
TRUVOX
UHER

VORTEXION

THEy

THE TAPE RECORDER CENTRE LTD - 82 HIGH HOLBORN LONDON WCi
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This month’s
specials

VIKING TRANSISTOR 50-WATT AMPLIFIER

SO watts output. Superb amplifier for all music and P.A. work—
ideal for guitars, groups, etc. Fully transistorised for maximum
efficiency, 4 inputs with mixing facilities plus reverberation/echo
chamber. Fully built and guaranteed. in strong wood cabinet
covered in washable material, size approx. 22 x 10 x 6in. Output
imp. 15 ohms. For operation on 200/250 v. A.C. Mains.

Tape Recorder Centre Price 45 Gns. P. & P. 10/-. ($135 + P. & P.)

VIKING 30-WATT AMPLIFIER

High quality valve model. Guitar and P.A. amplifier. A.C. Mains
operated—30 watt output. 8 inputs, fitted with 4 separate
volume controls for mixing, also Bass and Treble controls.
15 ohms out. British made, highest quality components used
throughout, fully guaranteed. In strong portable case, size
approx. 20 x 9 x éin.

T.R.C. Price 35 Gns. P. & P. 7/6 extra. ($105 +4- P. & P.)

T.R.C. 20-WATT AMPLIFIER

2 inputs, mixing, Bass & Treble tone controls.
Fully guaranteed. A.C. Mains operated.
T.R.C. Price |5 Gns. ($45)

PLI FULLY AUTOMATIC RECORD PLAYER

B.S.R. Changer, 2 watts output. Attractive Rexine covered
cabinet. A.C. Mains. Separate volume/tone controls.
T.R.C. Price £11.19.6. Tax Paid. P. & P. 10/-. ($33.50 + P. & P.)

TRANSISTOR RADIOS

Pocket size: “Bestone”, Medium Waveband, 6 Transistors.
complete T.R.C. Price 59/6 ($8.35) plus P. & P.

“Gold Spot” 2 Wave Band, M.L., Telescopic Aerial. Leather

Carrying Case.
T.R.C. Price £5.9.6. ($15.40) plus P. & P.
“Binatone” 3 Wave Band, M.L.S., Telescopic Aerial. Attractive
2 Tone Plastic Cabinet.
T.R.C. Price £11.19.6 ($33.50) plus P. & P.
“Empress” 3 Wave Band, M.L.S., Telescopic Aerial. Leather Case.
T.R.C. Price 124 Gns. ($38.50) plus P. & P.

TAPE RECORDER CENTRE

British made.

TAPE DECKS
Collaro Studio 2 Track 3 Speeds £10.10.0 ($30)
B.S.R. TD2 2 Track 33in. per sec. £7.7.0 ($21)

4 Track 33in. per sec. £8.19.6 ($25.10)

AUTOMATIC RECORD CHANGERS
B.S.R. UAI4 4 Speed £4.10.6 ($13.30)
B.S.R. Slim Line 4 Speed £4.19.6 ($

NEWMATIC CAR RADIO
All Transistor, complete with Speaker, Baffle and Brackets.
£13.2.6 Tax Paid ($36.75)

i, 2w

S

LE® P

Attractive H.P. terms
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HI-FI
EQUIPMENT

Speakers
Amplifiers
Pre-amps
Pick-ups
Tuners

ARMSTRONG
GARRARD

GOLDRING-
LENCO

GOODMANS
LEAK

LOWTHER
LUSTRAPHONE
QUAD

ROGERS

S.M.E.

THORENS
WHARFEDALE
W.B. STENTORIAN

Tape

AGFA

B.A.S.F.

E.M.L.
FERROGRAPH
GRUNDIG
MASTERTAPE
PHILIPS
SCOTCH BOY
TELEFUNKEN

Pre-recorded Tape
Microphones

Styli

Accessories

APE .RECORDER CENTRE

* TELEPHONE CHAncery 7401
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Transistors Superhets:—

such a layout.

PS0/1 AC Oscillator Coil for 176 pF tuning
P50/2CC Ist & 2nd |.F. Transformers
P50/3CC 3rd L.F. Transformers

All mounted in individua
RA2W Ferrite Rod Aerial 208 pF Tuning
LFDT4 Driver Transformers
OPTIA Output Transformers
PCAI Printed Circuit Panel
Constructor’s Booklet

VALVE RECEIVER

Our individual “H" type iron-cored coils are without equal for the construction of a wide range of
receivers, For the simplest T.R.F. sets covering one or more wave-bands the Aeriatand H.F. Transformer
coils are ideal. The standard superhet circuit using the ever-popular triode-hexode frequency change
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different
bands ranging from 12.5 to 2,000 metres. For a really high-performance receiver an R.F. stage can be
added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit i$ provided illustrating

WEYRAD

TRANSISTOR COILS

The PS50 series remain the most popular and widely used components for Medium and Long-wave

| cans +Hin. diam.

' COILS

H Coils 3/9 each.

May, 1965

54 ea.
S17 ea.
6/- ea.
x #in. high.

1276 ea.
9/6 ea.
1076 ea.
916 ea.
2/- ea.

PLEASE NOTE OUR CHANGE OF NAME

WEYRAD (ELECTRONICS) LIMITED
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

TO THAT BETTER PAID JOB IN

RADIO

Learn Transistor radio servicing by bullding
= set.

The Nsational Extension Coflege offers
unique home-study courses using the
wery latest teaching techniques with
optional residential study at weekends.

PRACTICAL RADIO

An introduction to radio practice and
theory based upon the.construction by the
student of a radio from parts suppiied by
the ,college. An ideal starting place for
thigher, technical skills —and a better paid
jobintadio!l

Courses im Electronic Engineering also
available.

The National Extension College is a non-
profitmaking organisation created:.by the
Advisory Centre for Education.

'Write for free brochurs tor

@ NATIONAL EXTENSION

COLLEGE (Dept. 10)
Burlington House » Cambridge

~ XA 139

10 WATT MONO AMPLIFiER. Complete with butlt
in pre-amplifier in metal case, plastic veneer covered
6 inputs, 3 each level. With equalisation each input.
1 input switch selected each level with separate vol.
control for mixing. Wide range tone controls. 8epar-
ate Bass and Treble. For use on 220-250v. A.C. mains.
Case isolated from mains. ECL86 valves in output for
low distortion. Suitable all high impedance Mlcroe
phones and pick-ups. 8ize overall including plastic
feet: Height 43in., Width 11ln., Depth 9iin.

READY BUILT AND TESTED £14 10 0

POST and PACKING 5/ D o

3W +3W STEREO AMPLIFIER. As above amplifier
but 2 separate amplifiers giving full 3 watts each
chanpel controls. 1 Mono-Stereo, 2 Balance, 3 Left
Vol, 4 Right Vol., 3 Bass, 6 Treble, Input and output
sockets at rear. A.C. mains, 2‘_;)-250v. Case isolated.
READY BUILT AND TESTE

POST and PACKING /- £1 4l1 5'0

RADIOGRAM CHASSIS. Latest style 3 waveband
chassis. Tandem controls through vertical zlass dial
6x134in. Printed Gold on Black. Controls:1Wave-
band, LW., MW., 8W., GRAM., 2 Tuning, 3 Vol,,

VLol BATTERY
CHARGER

*Ry uaing this combined Charger & AC Eliminator
you can use your Transistor Radio or Intercom on
domestic AC mains. **and charge Dry Batteries
(00RP) 9v. BEver-Ready PP3 used in Transistor
Radios and Intercom. Unbeatable value. Save your
££¢'9 on hatteries. P.P. 2/6. Complete with Plug,
Lead. and fnap Cord.

TRANEETOR

MICROPHONE MIXE.

FL= = Usuolly D5

@;'E[hﬁ@".?:l 5‘3,??;

L= T -
b3

This 4-Channe} Mizer permits to mix 4 inputs, Gram.,
Mic.. Tuner and Tape into a single output. Deiightful
to amateur and professional recorders alike. Poet free.

Usuolly -ABrGwE=

Our Price ONLY

(

4 Tome on/ofl. Ferrite Rod Aerlal. A.V.C.
feedback. Full 3 watta output for 3@ speaker. Pllot
Lamp, 220-250v. A.C. mains chassis isolated. Overall
size: Height 134in., Depth 8in., Width 8 in,
Complete with knoba. Dial

Aligned and Tested.
POST and PACKING.6&/~ £9l1 5-0
TERMS: C.W.0. or C.OD. 3/8 extra. 7-Day

Money Back Gnarantes, Mail Order address only.

ROITONE (Dept. P.W.)

. 61 HIGH STREET, CINDERFORD, GLOUCESTER

www.americanradiohistorv.com

This

¥ is fully ¢
& Sub,, two unita In ivory plastio cabinets with
stands. Both units operate on a single battery which
lasts months, Also useful as Baby Alarm. Indispen-
sible necessity in Home, Office, Bhop, Warehouse.
8ize: 4 x 2§ x lin, Complete with 60ft. long connect-
ing wire and battery. Ready to operate. P.P. 2/6.

d. Master

Also 4-Way Intercom. 1 Master, 3 Bub Stations,
same as above, £0.15.8, P.P. 4/6.

WEST LONDON DIRECT SUPPLIES

P

WEST EALING, LONDOX, W.13
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PHILIPS PAPERBACKS
Prepared by Centrex Ltd., Eindhoven, a subsidiary of
N. V. Philips. The English editions are distributed in this
country by lliffe Books Ltd.

All have the same page size (84in. x ${in.) and are square
back bound with giossy stiff card covers.

The first three in the series were reviewed in the january
1968 issue—the four following reviews complete thestoryon
the first batch of titles.

P4: DIRECT CURRENT AND MAGNETISM
120 pp., 92 illus. Price 10s. 6d.

P5: ALTERNATING CURRENT AND ACOUSTICS
116 pp., 86 illus. Price 10s. 6d.

Pé: RADIO VALVES
126 pp., 90 illus. Price 10s. éd.

P7: A. F. AMPLIFICATION
109 pp., 82 illus. Price IOs. 6d.

HESE four books form the first part of a radio
servicing series and are based on the original
From the Electron to the Superhet by J. Otte,
F. Salverda and C. J. Van Willigen. The present
editions are edited by Edgar J. Black.

The books follow much the same pattern as the
other Philips paperbacks to which, of course, they
form companion volumes. All are written in
simple language and each chapter is followed by
a short summary of the ground covered, together
with a few test questions.

H LITET AT 1 1T

Direct Current and Magnetism starts off at the
ground floor, giving an easy-to-read account of
basic electrical lheory, the actual coverage of the
volume taking in the nature of electricity and its
behaviour, resistors, batteries and accumulators,
magnetism and meters. This is all good basic
material, highly suitable for the raw beginner. The
text is enlivened with some good illustrations which
go a long way to put over the points being
discussed.

Alternating Current and Acoustics is really in
two parts. The first deals with the origin and
generation of alternating current, the construction
of coils and capacitors and the effect of R, L. and
C on alternating current. The second part covers
the nature of acoustics and the construction and
operation of the various devices used for sound
recording and reproduction.

Radio Valves deals in the established pattern
with the equipment needed for the reception of
radio waves, the amplification and demodulation
of signals, power supplies and, of course, the radio
valve itself.

A.F. Amplification elaborates on the audio side
of things but also covers oscillators of various
types, r.f. amplification, a.g.c. and some notes on
measuring instruments.

It will be clear from the above that the titles of
each individual volume are to some extent titles of
convenience, since there is a certain amount of
overlappmg between the adjacent volumes. This
is to be expected, perhaps, when a larger work is

BOOKS REVIEWED

PRACTICAL WIRELESS 6l

being chopped up into more manageable portions.
If one is buying the complete series of books no
problems arise, but it might prove disconcerting
for a purchaser to obtain, for instance, A.F.
Amplification, only to find that half the book does
not deal with a.f. at all!

This réservation apart, however, a reviewer can
only highly commend these volumes as extremely
good value for the beginner to radio work. Read
in sequence they will provide a good insight into
the understanding of what makes radio work.—
W.N.S.

TRANSISTOR CIRCUIT MANUAL
By Allan Lytel
Published and distributed in U.K. by W, Foulsham &

Co. Ltd.
155 pp., 8iin. x 54in. Price 35s.

O you know anything about transistors?
Could you draw out from memory or know
where you could lay your hands on a
particular circuit? Let's see—how about a diode
f.m. transmitter or a 300V regulated power
supply?  What about a self-excited 70Mc/s
oscillator, a tunnel diode square wave oscillator or
a4 125W class B push-pull amplifier? Been caught
out yet? Because if not it is easily possible to list
over 200 different circuits using transistors with no
more to hand than the * Transistor Circuit
Manual 7.

This contains in ome volume just about every
conceivable application from a non-saturated flip-
flop to a UJT timer. Nearly all circuits are
accompanied by text which explains their function,
use and the action of the circuit. There can be
little doubt that this work would be a decided
asset to anyone interested in semiconductor
devices.

However, although the book is one of the most
interesting it is also one of the most frustrating.
In many of the circuit diagrams an odd component
is not marked and no value is given in the text.
This is particularly so in the case of coils and/or
transformers. PP 174 depicts a self-osciliating
mixer 6—26Mc/s and components are marked Cl,
C2. etc., but no values at all are given. The only
information furnished is the transistor type and
the battery voltage. Again, in the circuit depicted
on page 103 one SCR is unmarked and a variable
resistance is shown briding two 39k fixed
resistors, but this has no value assigned to it and
no mention is made of it in the text.

There are numerous omissions of this pature
throughout the book and although this volume
made interesting reading this lack of odd
component values did rather tend to spoil what
would otherwise be a very excellent book.—
DJG.

o
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TAPE RECORDERS—HOW THEY WORK

By Charles G. Westcott and Richard F. Dubbe
Published and distributed in U.K. by W. Foulsham &
Co. Ltd.

177 pp., 8%in. x Sfin. Price 24s.

TOME of knowledge suitable for all who
possess, or are interested in tape recorders.
Contained in its 177 pages is a full and
interesting discussion of practically every aspect
of the subject.

The enthusiast will gain knowledge, knowledge-
able ones will gain enthusiasm and even the group
of hi-fi types whose sole delight is splitting hairs
over trifling details will benefit. They will, of
course, continue to split hairs but after reading
this volume will be able to do it with greater
technical accuracy.

The book is sensibly divided into chapters in
such a way that each section of the tape recorder
can receive adequate discussion. Bias oscillators
have a complete chapter all to themselves as have
equalisation circuits, record/playback and erase
heads, drive motors, and there are, in fact, 11 such
divisions each treating a different facet of
recording.

The text is simply written and although such a

subject is of necessity technical by nature, the
reader is not dragged into boring discussions with
pages of higher mathematics. As this is an
American publication there is a two-page intro-
duction which carefully points out any differences
in the text which might confuse.
. Many interesting and useful circuits are given
complete with values and there are numerous
illustrations and photographs especially in the
section dealing with the mechanical side.

This book can confidently be claimed as a useful
addition to any bookshelf not only from an
interest point of view but also as a source of
reference.—D.J.G.

THIIHN

.

= PRACTICAL STEREOPH ONY, by H. Burrell Hadden
= Published by lliffe Books Ltd.

159 pp. 8%in. x 54in., stiff cover.

Price 37s. 6d.

HE author of this book, as an instructor of
the Central Programme Operations Depart-
ment of the BBC, has been delving into the
problems of listening for many years. Practical
Stereophony is really a review of the subject, with
much more weight given to the recording side of
the technique than to the domestic situation.

May, 1965

Nevertheless, the amateur hi-fi fan has much to
learn from his professional brothers, and this
book will shatter a few illusions and perhaps
instil a few ideas.

Mr Hadden is not concerned (unlike too many
writers in recent years) to beat a big drum for one
or other of the rival systems of stereo recording
and reproduction. He begins with chapters on the
theory of hearing, the stereo effect, some of the
significant history, and the technical production of
stereo signals.

Most weight is given to the co-incident micro-
phone technique, with only a few paragraphs on
the widely spaced omni-directional microphone
method.

In a later chapter, however, various types of
microphone arrangement are impartially discussed.
Tape club people should be particularly interested
in some of the methods, and the effects that can
be achieved with quite modest equipment,
intelligently sited.

Sandwiched between these chapters the author
discusses some *‘ pseudo-stereophony ™ devices.
Surprisingly, he does not wholly deprecate the
artificial production of ‘‘the true, the. whole”
sound. Indeed, he reveals that several methods of
reflection and diffusion were used in standard
broadcasting techniques for years before true
stereo became practicable.

Chapter 8 (Domestic Recording) enlarges upon
some of the earlier discussion of microphone
techniques and goes on to describe, with circuits,
pre-amplifiers and mixers. Chapter 9 (Domestic
Reproduction) deals with loudspeaker placing,
matching, stereophonic radio and the necessary
decoders, and gives as a bonus, the circuit of the
Quad 22 stereo control unit.

It is indeed regrettable, as the author implies,
that stereo broadcasting is so long coming to this
country, and no doubt true also that stereo tape
recording will not come into its own until stereo
radio is an accepted part of life, (Although just
what gods Mr. Hadden propitiated when he made
that anti-copyright statement we are not in a
position to disclose!)

The final chapter is a short review of some
systems of spreading the sound source in large
auditoria, fascinating for the detail given of the
problems that earlier experimenters met.

If the flavour of this book is a little donnish,
that is only to be expected: it is certainly
a guarantee of accuracy. Recommended reading
for anyone with more than one ear!—H.W.H.

REQUESTS FOR INFORMATION ARE INSERTED IN
THIS COLUMN ON THE UNDERSTANDING THAT
READERS USING THE SERVICE UNDERTAKE TO
REPLY TO ALL OFFERS RECEIVED AND TO RETURN
ALL DATA NOT REQUIRED. BECAUSE OF THE LARGE
NUMBER OF REQUESTS RECEIVED, ILLEGIBLE WRIT-
ING WILL AUTOMATICALLY DISQUALIFY LETTERS
FROM PUBLICATION. FOR THE SAME REASON, WE
CAN NO LONGER GIVE SPACE FOR REQUESTS FOR
PAST ISSUES OF “PRACTICAL WIRELESS”,

Sir—I would be grateful if any reader could sell or
loanme . ..
y information on a 12V d.c. amplifier Ad. Patt.

w4935, type 6lSA with an output of 15W and valve line-up NR77
(2).and NR73 (2).—W. CAMPBELL, 286 Rigby Street, Carntyne,
Gilasgow, E.2,

< « . the circuit diagram of the PCR3 communications
receiver.—M. GREENSHULDY, Sea Point, Cape Town, South
Africa.

. . « modification details (2m and 4m) for the R220.—T.
RiICHARDS, 28 Deane Road. Liverpool, 7.

.+« . the circuit and booklet of Marconi communications
receiver CR100.—H. Lewis, 1 Western Road, Portadawe,
Swansea.

. . « circuit, handbook or conversion data of BC 624 C.—S.
J. BULLENSIE, 119a Bridge Road, East Molesey. Surrey.

. the circuit diagram and any other information on the
momtor type 61 oscilloscope.—A. ANGLICAS, 49 Latrigg Crescent,
Langley, Middleton.

. . any circuit information on the Mullard crystal cali-
brator No. 7 Mk. 2. —W. BOURKE, 33 Victoria Street, Rutherglen,
Lanarkshire, Scotland.

. the circuit and practical diagram, with any servicing
data for the No. 36 set sender and power unit.—E, CArg, G3SDE,
zyl Ekfhtgeld Crescent, Holmsley Lane, Woodlesford, Nr. Leeds.

or o,
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NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

RADIOS...

BACKED BY.QUR SUPER-AFTER SALES-SERVICE

ROAMER SEVEN Mk lli

5 WAVEBAND PORTABLE OR CAR RADIO
% Now wrth PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 metres.
Push-pull output for room Hlling volume from rich tone'. heavy duty "Celestion” speaker. Afr spuced
ganged Luning condensger. Ferrite rod aerial for M & L waves and telescopic aerial tor S Waves.
Real leather look case with silt trim and shoulder afid hand straps. Size Y x 7 X 4ln. approx.
The perfect portalie und the ideal enr radio. (Uses PP7T battery ovallable anywhere.)

Total cost of parts now only

Parts Price List and easy build plans 3/- £5' I 9' P-S&’ep. M E LO DY ;;’rj.o;ﬂ‘l‘r.lﬂfll(ége.d. .%Z}’fel}ﬂz"ic%‘ﬂ
s I x up to my erpectations.”
New TRANSONA

8. G. Stockton-on-Tees.
FIVE “Home, Lwght, A.¢.A.
Lur, allatuaod volume”’
G, P. Dur)

Amazing performance and specification

@ 8 stages—6 transistors
and 2 diodes

Our latest completely port-

am. able transistor radio covering

@ 7 stages—S5 transistors and 2 medium and 1oNg waves.
diodes ln(‘:orgoraées ‘prehmzeduﬁxr-
Fully tunable over Medium and Long cuit board. din. heavy Ly
waves and Trawler Band. lncorpor- speaker, top srn.delr.ra.nils-
utes Ferrite rod acrial, tuning con- tors, volume control, tuning

condenser, wave change slide
switch, sensitive 6in. ferrite
rod aerial. Fush-pull gutput,
wonderful reception of B.T.C. Home and Lig and
many Continental stations. Hardsome leather-. look pocket
size case, only 61 x 34 x liin. approx. with gilt speaker
grilie and supplied with hand and shoulder straps.

Parts Price List and Total cost of all £3 9 6 P. &

easy build pians 2/- parts now only 3’-

POCKET FIVE

@ 7 stages—5 transistors and 2 diodes
* Covers Medium and Long

denser. volume control, new Lype tine
tone super dynamic 23in, speaker etc.
Attractive case, Size 63 x 4} x lin.
with red speaker grille, (Uses 1289 battery avaiiable anywhere.)

Total cost of all 42/ P. & P.  Parts Price List and easy build
parts now only 376. plans 2/-,

TRANSONA SIX

@ 8 stages—&é transistors and 2
diodes

‘I'hls Is a top performance receiver
covering  tull Mcedium and  Lond
Waves and Trawler Band. High-grade
approx, 3in. speaker makes listening
a Dpleasure. Ferrite rod aerial,
Many stations listed in one eventing
including Luxemboury loud and vleur,
Attractive case [ngrey with rederilie,
Size 6 x 44 x 130, (Uses PP4 battery
Total cost of all

avallable anywhere.)
P.&P
parts now only 59/6 36

Parts Price List and easy build plans 2'-.

SUPER SEVEN

@ 9 stages—7 transistors and 2
diodes

Covers Medium and Long Waves
and Trawler Band. The ideal radio lor

Waves and I'ruwler Baud, a
teature usually tound in
only the most expensive
radios.OntestHome, Light,
Luxembourg and many
Continental stations weré
recelved loud eand clear,
Designed tound supersensi-
tive Ferrite Rod Aerial und
fine tone 2iin, moving coil speaker, built mto attractive
black case with red speaker grille, Size &6 x 1t x Jiln. (Uses
1289 buttery available anywhere).

Parts Price List and easy build plans 116,

Total cost of all
parts now only P. & P, 3/,

ROAMER SIX NEw!!

NOW WITH PHILCO MICRO-ALLOY R.F. TRANSISTORS
® 6 WAVEBAND 1!

@ 8 stages—6 transistors
and 2 diodes

Listen to stations half a

home, car. or cen be fitted with g

c‘arrymg strap 1or outdoor use. xg;zdbula)gagor?allg}]e L%{:ueﬁ
Completelv  portable—has bullt-in able on Medium and Long
IFernite rod aerial tor \onderful waves, Trawler band and

reception. Spectal circult incorporating 2R.F. Stages, push- pu]lou[,put,
3in. speaker (will drive large speaker). Size 7¢ x 54 x 13i1. (Uses 9v
.l‘:_atufly avn‘lla“ble anvwhere.) PNNF A N
otal cost of a o b arts Price List and ¢asy
parts now only £3' |9'6 376 build plans 2!-.
All components used in our receivers may be pur-
chased separately if desired. Parts price lists and
easy build plans supplied free with sets of parts
or avaiiable separately ot fixed prices stated.

Overseas post 10/-.

RADIO EXCHANGE CO.

61,HIGH STREET, BEDFORD,  Phone: 2367

two Bhort Waves. Sensitive
ferrite rod aerial and tete-
scopic aerial for shorte
waves. Top grade transis-
tors, 3-inch speaker,
handsome case with gllt
fittings. Size 74 x 5¢ x 1l4in,
Carrying strab 2/6 extra.

% EXTRA BAND FOR EASIER TUNING OF LUX, ETC.
£3.19.6 *3"

Parts Price List and Total cost of all
easy build pians 2/- parts now only

Callers side entronce
Barratts Shoe Shop

Open 9—=5 p.m

Sats. 10—12.30 p.m.
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WIRECOMP'S BARGAIN STORE
48 Tottenham Court Road, London, W.I

Prices

Recorders—Radiograms—Rock Bottom
e g g

FAMOUS MAKE TRANSISTOR RADIO
THE “STELLA”

7 transistor portable radio. Long,
Med. and Short wavebands. Fitted G
tone switch and sockets for per-
sonal earphone and external %
aerial; chrome telescoplc aerial.
Uses four 1.5 v, torch batts.
Plastic cabinet in beige and red.
size 4 X 7 x 14in, Excellent tone
3in. p.m. speaker. Comp. with shoulder strap ext andernal aerial.
Full guarantee. List price 17 gns. £9 19 6

WIRECOMP'S PRICE LA P. & P. 5/-

NEW SUPER MINIATURE POCKET RADIOS
THE SINCLAIR MICRO-6. Selt-contained pocket radlo. Size
only 1% x 13,4 x tin. Complete with earphone and detailed con-
struction data. Can he built for only
Mercury cell 1/11 extra (2 required)

THE SINCLAIR SLIMLINE. The new 2-transistor pocket radio
size only 2¢ x 14 x i#in. Micro alloy transistorised and printed
circuit. All components available separateiy. Easy to 49/6
assemble. Can be built for
INTERNATIONAL BRAND TAPE
Fully Guaranteed
ACETATE BASE

—Tape

VIYLAR BASE
3#in. Triple play, 600ft.

4in. Triple play. 900ft. 17/8  3in.—1501t. rgupraey AME
5in. Double play, 1.200ft. 15/- 3in.—2251t, e 411
5in. Triple play. 1,800ft. 35/~ 3in —wWHL PR 1
53in. Double play, 1.800{t. 22/6 5in. Long play, 9001t 10/-
51in, Triple play. 2,400ft. 45(- 5iin, Long piay, 1.200ft. 12/6
7in. Stand play. 1.200ft.  12/8  7in. Long play, 1,800ft. 15/~
7in. Long play. 1.800ft. 19/6 P.V.C. BASE

7in. Double play. 2. qoofc 25)- 5in. Standard play, 600ft. 8/6
7in. I 51in. Stand. play. 840ft. 11/6

Trlple play, 3,600ft. 58/
. & P. 1/- extra per reel, 4 reels and over Post Free

PAMPHONIC 3001 INTEGRATED STEREO AMP

New, unused and fully guaranteed. Brief spec.: 7 watts per
channel freq. response 40 ¢/s to 20 Kcfs: sep. lnpubator crystal and
magnebic pick-ups, radio and tape; 15 ohms out.; sockets for tape
recording: Volume, bass, treble and balance controls. For AC
mains 100/250 V. In free atandlng housing, size 13 x 10 x 4#in.

Makers list price £38,1
WIRECOMP'S PRICE 23 GNS. Carr. and Pack 10/6

PAMPHONIC 1002A CONTROL UNIT

Inputs tor pick-up, radio, tape and microphone. Controls for
vo%ume bass, treble, filter and selector. Fitted with 2-ECC40
valves.

WIRECOMP'S PRICE £4.19.6 Carr. and Pack 2/6
PAMPHONIC 1002B CONTROL UNIT/PREAMP

An individual push-button correction network is provided for
every important recording characteristic with separate 1nputs
for radio, tape and mic. Max. output is 1 volt. Unpowered. Vol-
ume, bass, treble and filter controls provided. 1-EF86 and 2-ECC81
valves fitted. Size 10 x 4 x 5in. Brand new and boxed.

Makers list price £25.4.0.
WIRECOMP'S PRICE £6.19.6

PAMPHONIC 2001A PRE-AMPLIFIER

Sensitivity from 3 to 120 mV. for } V. out. Fitted with 2-ECC40
valves. Inputs for radio, tape, pick-up and mic. with pre-set level
controls. Bass, treble, filter and selector controls fitted. Un-

powered. Size 10 x 4 x 4in.
WIRECOMP’S PRICE £5.19.6 Carr, and Pack 3/6

PAMPHONIC 732A SWITGHED RADIO TUNER

Gives instant pre-selection of 3 medium wave stations and 1 long
wave station (easily adjustable to your local {requencies). Self
powered. For use on 200/250 V. A.C. 3 valves. Fitted with tone and
volume controls for use in conjunction with a power amplifier.
In metal case, size 16 x 7 x 3iin.

Carr. and Pack 7/6

WIRECOMP'S PRICE £5.19.6

Carr. and Pack 2/6

323 EDGWARE RD., LONDON, W.2. AMBassador

All branches open all day Saturday Early closing Thursday

378 HARROW RD., LONDON, W.9. CUNsingha

Mail Orders to the above address for prompt service

THE

PEMBRIDGE
GOLLEGE

OF ELEGTRONICS

PROVIDES TRAINING
IN RADIO

To:

Name.

“The Pembridge Coliege of Electronics (Dept. P11)
34a Hereford Road, London, W.2.

Please send, without obligation, details of the
Full-time Course in Radio and Television.

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months’
duration to include théoretical and practical instruction
on transistor television receivers, U.H.F. television re-
ceivers and colour television.

Next course commences 27th Aoril 1965,

This Course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations.
Provides excellent practical experience on valve
and transistor radio receivers and all
makes of television receivers.

AND TELEVISION

Address.

well-known
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PRAe'rchl.

IN NEXT MONTH’S

DOUBLE-SIDED

BLUEPRINT

TO BUILD

ELEGTRONIC

Includes complete constructional details
for:—

I (3) Wooden guitar body, with home-
made pick-up head.

(b) Preamplifier/control unit, built on

Also m next month’s issue !
== i 2in. square of Veroboard, using 3

MODIFYING THE PCR2 | transistors and incorporating gain,

How to improve the performance of these
readily-obtained war surplus receivers

by adding Noise Limiter, B.F.O., Product
Detector, Tuning Indicator and voltage
regulated buiit-in Power Supply.

2-TRANSISTOR RECEIVER FOR BEGINNERS
For M.W. and L.W. reception. Uses
ferrite rod aerial, with provision for
external aerial. May be used with loud-

tone and rhythm controls.

ORDER FROM YOUR NEWSAGEN T
TODAY!"

speaker in good signal areas. O — sertesrtersatnanseninsnrarisnias
AUTOMATIC CONTROL SYSTEM FOR HAMS ¢ .. (Name of Newsagent)
Fully automatic changeover system from

send to receive with only 2 relays. “Press- Please send/reserve the June issue of Practical
to-talk” switch for listening through Wireless, on sale May 6th, and continue until
between words and on telephony. further notice.

Adjustable time delay from a few millisecs
to | second.

JUNE ISSUE onsaleMayBth | =~

- ———— - —————— - s e e nd]
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PART FOUR
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_ CABINET A

HERE is nothing more demoralising to the

enthusiast who, after hours of loving labour,

produces a piece of equipment and proudly
anpounces “ I built it myself , than to receive the
reply, “ yes, it looks like it!”.

It is probably true to say that the most neglected
part of the whole constructional operation is the
final finishing off of the cabinet and front panel,
and it is with these stages that this part of the
series is concerned.

The Cabinet

The three most generally used methods of
cabinet finishing are painting, covering with Rexine
or a similar material, and varnishing. The varnish-
ing of wood has already been dealt with in P.W.*,
8o we shall deal only with painting and covering.

For a really professional looking job, there is
nothing to beat the use of Rexine or imitation
leather for radios, tape recorders, etc. Additionally,
these materials are a perfect way of camouflaging
inadequate carpentry such as gaping holes and
badly overlapping sides!

When sticking Rexine to wood. use a glue such
as Copydex, which is semi translucent when dry
and will not show up if splashed on the outside of
the covering by accident. On metal, use an impact
adhesive. .

Painting should generally be used only on test
equipment and front panels. Two paints which give
special finishes are worth a mention. The first is
the range of Hammer Finish paints, produced by
Finnigan Speciality Paints, of Mickley Square,
Stocksfield, Northumberland.

These paints have a resin base, which is mixed
with a suspended spray of polarised aluminium
particles and blended to include silicon. As a result
of the polarised particles, the paint dries com-
pletely opaque, even when only the thinnest of
coats is applied to a base which is a totally different
colour to the actual paint.

The *depth” of hammer, due to the unusual
blend of paint, is quite astonishing. In the case of
the thin coat mentioned above, a visual illusion of
depth to +%in. is general. The silicon additive

® Cabinet Care, by M. A. Quales, August, 1964,

BY F. L. THURSTON

results in a good hard wearing glossy finish, par-
ticularly if baking is used.

The manufacturers claim that perfect finishes
can be obtained using brush application. This may
be so in the case of an expert, but my own
experience suggests that a spray gun should be
used, in which case really good results are
obtained.

The second special type of paint worth mention-
ing is the well known PANL black crackle paint,
produced by The Bruce Miller Co. Ltd., 249
Coastal Chambers, Buckingham Palace Road,
London., S.W.1. When dry, this paint gives a deep
black glossy crackle, just like you see on a good
camera or piece of optical equipment, or on a piece
of first-class ex. govt. electronic gear.

Formerly. this paint had to be dried in a gas
oven in order to obtain the required crackle, but
within the last year the blend has been modified
and the paint is now air drying. Good results can
be obtained even when the paint is applied with a
brush. [f the painted panel or cabinet is dried in a
gas oven, a particularly good and hard wearing
finish results. This, of course. should only be done
in the case of metal equipment.

Both of the above types of paint can be laid on
without an undercoat, but as with all paints, better
results are obtained with an undercoat. Also, if
painting on to a metal base, the wearing qualities
can be considerably enhanced by stoving.

This applies with nearly all paints, but it is
advisable to experiment on a piece of scrap before
going on to the prototype job. to check the suita-
bility of the particular paint for the process and
to find the best temperature.

Particularly attractive results are obtained if
equipment is given either a two tone or two colour
finish. Greys and greens are particularly suitable.

Front Panels

The advice for painting or covering cabinets
also applies for front panels. A most important
point, paint will take very well if applied directly
to aluminium. This is because aluminium oxodises
almost as soon as it comes into contact with the
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LAFAYETTE TE-46 RESISTANCE
CARANETTEL 2363 CAPACITY ANALYZER
COMMUNICATION e~ 0 -
2,0 Fd. negoh:
RECEIVER A{)su‘ cklegﬁ; lmpe(:j::ge 'l‘ulrlfs (;a;.!l]g.
7 valves + Hecuifier. 4 Bands Insulation 200/250v. A.C. Brand New
560 Kifs—3l Mcfs. ‘S’ Meter- £15, carr. 7/6.

BFO-ANL-Baudspread Tuning
200/250v A.C. Brand New,
24 Gins, carr. d.

MAIN LONDON AGLNT!
CODAR EQUIPMENT

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 2uc.p.s. to 20u Kc's on 4 bands.
Square: 20 c.p.s. to 25 hcls Output

STAR SR 40
COMMUNICATION RECEIVER
ds 350 Ko/e—30 Mcis. '8°
Memr-BFO ANL-Bandspread

Tuning - Bullt in speaker. 200/
250v A.C. Brand New. on]rrx’m 52(0)(0)(}
18¢ Gns. Carriage 10/-. oM A
AR Cat
Q MENT; LAFAYETTE HE-J Leed. 3,15
RIAEIVERS, 9 valves. Carr.

RKMO STEREO TAPE DECKS
WITH BUILT-IN PREAMPLIFIER
4 Transistors, 4 Valves. Will record or
playback { Track Sterco or Mono at T{

550 Kc/s—30 Mc/s. Sem; Kit
form. 25 Gns. Ready built
383 Gns. Bath carr. paid.

LSAIE?:AEJTGEE;E-:%erg; or 3¢ 1P, Tin. spool stze. Twin meter
120 Kejs—590 Mcfs on & ranges | Iransistor t-channet k;x“',vel mdl“‘lm'\[‘.g inputs. Ol.g-‘publs
1 clamton Mors On Soutpnes | Mieropnone ™ Mixer| W SLUAR BIS- R0 Deration:
Large clear scme Size Ty x 10t x 49/8 Brand New 42 Gns, F. P. 15/,

44 200/250v. A.C. Operation. —— ..
Brl:nd New £12.19.6. Ca.l?x 5/-.0 VARIABLE VOLTAGE TRANSFORMERS

Mullard] grang New Guaranteed. Fully shrouded,
0C81 | input 230v. 50/60 cfs outpu* 0-23v,
4 Two |l Amp£4,10.0. L Amp £4.10,
F for |2-5Amp £5.17.8. 10 Amp £1€.10.0.
MODEL ZQM TRANSISTOR CHECKER § 5)- |2 Amp £8.10.0. 12 Amp £18.15.
1L has the fullest capacity fur checking on 2.5 Amp Portable 20 Amp £32.10.0.

Metal Case with Meter Fuses etc. £8.17.6.

ARMY FIELD
TELEPHONES TYPE F
Generator Bell Ringing, 2 Line Connec-

A B and lco. Equally ﬂddplablL for check-

dlodes. etc. Spec.: Pl 0.7 996’7
5- . 1co: 0-50 mlcro&mps.
ance for diode 2000 MEG.

Re! slan-
mxpplled

complete with lnst.ruct.l 2)115 battery and
leads.

£6.19.6. P.

CLEAR PLASTIC PANEL NETERS
First grade quaiity. Moving Coll panel weters,
available ex-stock. B8.A.E. for Hlustrated leatlet.

tion. With Wood Carrying Case. Fitted
Batteries. Suppled Fully Tested
£4,19.8. Palir Carr. 8/-.

LAFAYETTE
Hi-FI STEREO

Discounts for quantily. Availuble as foliows.

Type MR, 36P. 1 21/32in. square ronts. i HEADPHONES

SmA ., ..oo220e 10V, Di .. 2008 16‘ éh ?.Ell: 000 Cycle~l AlrJCu=hllone%Headeand

10mA ., 2218 20V, DC .. 2g/¢ With cables and overload uncr, on Box. Brand

M,xm‘ = 2918  HUV. hC ©T gpe New Guaranteed. 82/6. P. & P. 2/6.

100w A 22/8 1c0V. be .. 22/8 |

1o0ma 2246 10V.LC .. 82/6 TS.76 20,000 O.P.V. PUSH 4

o y P.V.

s R el = B BUTTON MULTI-TESTER |

300mA 2216 a0V, DG Ll 22/8 Large clear Pl&stlc scale. simple operation, D.C.

T3UmA 22/6 15V, DC %918 volts up to 1,000v. A.C. volts up to 1. Resd-
50-0- buu.g J-0-LwA £2/6 B0V, AC b prat] stance up 1o 10 megohm, Current up to 250mA.
100-0- 10011 A 5718 1. DO ] 150V, AC © a8 Decibels, 20 to + 36dB. Size 6in. x 4%/14in. x 24D
500-0-500 {1 & 2278 vA. DC ) B0V m, T e9i8 Complete with leads batteries and instructfons.
Twa 90/8  5A. DU 22/6  500V. £2/6 Y £6.5.0. P & P. 2/-.
2wA 22/ 3v. be 22/ e Muler 1A 29/0 TYPE I3 DOUBLE BEAM

ry.bie

8,
POAT EXTRA.

eruer slzes avallable—yend tor lists.
u.wluuunn ug» METER. 12V ,n. squure ftout. CaL in 8 upits, 6V. Jamp.
29/6. Ditt 2 5/, aquare 38/6, 1P 1

OSCILLOSCOPES
Pertect order. £27.10.0. Carr. 20/-.

AMERICAN TAPE

MULTIMETERS

\Illl)l’.l \II Hub

MARCONI TF144G/4 STD

10,000
Fifst gryde gual.ly American Brand New—Fu'ly Guarantee p SIGNAL GENERATORS
tapos. Hrand new and guaran- | ever prices. Supplied with Aeags hall,r.:ﬁes ?/ JlJ/SO/u)/swlbOO/ u5 Ke/s-25 Mc/s. Perfect order.
Lxleed Dislgtoumps lrgl;&l:ﬂntlﬂz? and instructicns. 0/1&/&)/1%/300/1 s00v. | £25. Carr. 30/-.
n. t. - ’llUl)l‘ L NH-201 AC,
34in. 600ft. T.P. mylar 10/- SILICON RECTIFIERS
sfn. 600ft. std plastic 86 (U8 z%?inolsolzsomﬂor “5120/%1/?/0 /%\oxoemAuDC 250 P.L.V. 750mA  8/-
Sin.  900ft, L.P. uoetate  10/- VDo Opie SaFd - 6amp b/6
5in. 12001t. D.P. myiar 19 - 0/10/007250/500V. A.C 9/6 P.P. 2/6. 650mA  7/6
54in. 12001t. L.P. aetate  12/8 O/ 0RAIIOIZBOmA | e L00mA  b/8
S§in, 1800{t. D.P. mylar 3/6 ulaKlSOUKIs Meg 0 3amp 7/6
7in. 1200ft. std, mylar 2/6 98/6. P.P. 2/6. £ 500mA  3/6
7in. 1800ft. L.P. acetaze 15/ : 2,000 0. 165mA 1~
in. 1800ft. L.P. mylar 20/ MODEL ARG20 | 0/10/50/500/2,500V. DC lamp 3/6
in. 2400/t Do mylar 250 3?1%’20/:50/5001 o o LY. £XS 3amp b5/6
Pl)s(:s:cln. ver £3 Bosr.DDm A,a%o‘m Dm N W%()mﬁwda Post extra
R DING HEADS 9 m = MINE DETECTOR No. 4A
Reuter: 4 track. set Of 2. 19/6 MODE I- ll'-l’ Oll(JKul'th/l Meg Q 48/6. P.P. 2/6. Will detect all types of metals.
Minifiux: § track. set of 3, 29/8 | 20,000 o 20pF D ~————=| Fully portable. Complete with
Bradmatic: i track, set of 299/8 | O/, u/6/30/120/600/1200/ b Igem 5 MODEL I'T1-2 nstructions. 39/6 each. Carr.
Post Extra 3/%/120/8([)0/?200V \ﬂel)lil?’,l? 3?5?850/5)5'&%0/2 500V W, batiory. 8 ol
E 3 . ) -3 5 50012, 5 —
CLASS D WAVEMETER AC. 1,000 0.p.v DC. BEST BUY!
No.1 MKk, 1. Crystal rontrolled UICf‘u.AIGIbO/ﬁ()OmA 0)10)50/.50[1 000V, AC | 0710/50/500{1,000V. AC | Send 1/- P.O. tor full catalogue
covering 1.9-8 Mc/s on 2 bands. I lﬁOOK/h Meg60 0/6011A125/25Umr\ DC | and lists.
6V. D.C. operation. Supplied Eg Ull/lOOI')(X)mA DC. /60K /v Meg Q Open ba.an, to 6 p.m. Lvery day.
brand new with handbouk, 5pF—.2mFd .01—3mFd Monday to Saturday. Trade
headset and case, 58/6. carr. 5/-. | £5.19.6. P.r. 2/6. 39/6. R P 1/6. 82/6. V.1, 2/6. supblied.

ETEIINT L

’7 ot ud

AL

_._(RADIG) L[H[TEU

Phone: GERRARD 820

Cobles:
LISLE: STREET, LONDOM, W.C2

SMITHEX iEbUL.I'.-i RE
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7z 8

UNUSUAL
JINGLE SPEAKER
WIE

A
CONCRETE
COLUMN -

An inexpensive col-

7.

4244

umn speaker con-
structed from a
concrete pipe and

fitted with a good 8in.
or 10in, unit has at-
tracted much interest
and admiration
because of its clean
open sound.
Complete kits of
wooden fixtures are
available including
absorbent wadding
and diffusing cone.

Price £3.15.0 for 8 model. Recommended
8° unit—Super 8/RS/DD £6.14.2 including
purchase tax.

Price £4.18.0 for 10” model. Recommended
10” units—Super 10/RS/DD £10.18.8; Golden
10/RS/DD £7.17.5;10"Bronze/RS/DD £4.12.9.
Prices include purchase tax.

Suitable concrete pipes can be purchased
from builders’ merchants at about 12/6
and 17/6.

Descriptive leaflet free on request from:

WHARFEDALE WIRELESS WORKS LTD.

IDLE BRADFORD YORKSHIRE
Grams: Wharfdel Bradford
Phone: Idle 1235/6 K

S

T zzzzzzz7zz//2//4/22244244444444000000044

pzzzzzzzzzzzzz;zyz;zzz;z’za?dédédddziédiiziizi
Z/
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RETURN-OF-POST

ON CASH OR C.0.D. ORDERS
@ MARTIN FM TUNER KiT

Fully transistorised, unit construction, front end and I.F.
Amplifier supplied all ready built and tested. Illustrated leaflet
available. £12.17.8. Deposit £2.11.6 and 12 monthly payments
of 18/11. Tota. credit price £13.18.6.

@ MARTIN AUDIO KITS

Hign quality. easy Lo assemble 1{i-Fi Units. Fully Transistorised
for mono and stereo/working. All units are assembled and tested
and the contructor has only to link together units chosen for
any particuiar in: tailation. The following mono units available.
Unit 1 Input selector 47/8,

Unit 2 Pre-amplifier with volume control 37/8.

Unit 3 Mixer Unit 79/6.

Unit 4 Pre-amplifier with tone and volume controls 62/6.

Unit 5 Main Amplifier 10 watt, 3 ohm output £5,12.6,

Unit 7 Main Amplifier 10 watt. 15 ohm output £8.12.6.

Unit 6 Powor unit for unit 5 52./8

Unit8 Power Unit for unit 7 55/-,

Unit 9A Special pre-amplifier for low output Pick-ups 55/-.
Units 1, 2, 3 and 4 are available for stereo working at twice the
prices shown. Smart plastic escutcheons are available for all
combinations of units. Full details in the Martin Ilustrated
Leafiet, available free. H.P. Terms avallable on any combination

of units.
@ SPECIAL OFFER ! ! STEREO CARTRIDGES
RONI 105 Stereo/Mono Catridege, Complete with fixing

bracket and styll. List 59/4. OUR PRICE 23/6. Post free.

@ ILLUSTRATED LISTS

Llustrated lists are available on LOUDSPEAKERS, TAPE
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLIFIERS.
Any will be vent free upon request.

@ AMPLIFIER KITS

We have full stocks of all components for the Mullard 510.
Mullard 8-3, Mullard 2 and 3 Valve Pre-amp. Mullard Stereo.
Mullard Mixer. Fully detailed list on any of these sent upon
request.

Instruction Manual: All Mullard Audio Circuits in “Circuits
for Audio Amplifiers'’, 9/5 Post Free.

@ LATEST TEST METERS
Cash Price Deposit
£24, 0. 0 £4.16. 0 120£35/2 £25.18. 0

Credit terms Total
Monthly
Payments Price

AVO Model 8 Mark ITI

AVO Mode! 7 Mark II ., .. £22.5.0 £4.8 0 120i32/9 £24, 10
AVO Multiminor Mark 4 £0,10. 0 £1.18. 0 12of 14/4 £10.10. 0
T KTPIO .. 00 .. £4.7.6 £1.7.6 30123/4 £417. 6
TMKTP58 .. . .. £611. 6 £1.11.8 60f19/2 £7.6. 8
T M K 500 . oo .. £9.17.6 £1.17. 8 12of 15/« £10.17. 6
TAYLOR Model 127A .. £10.10. 0 £2. 2. 0 12 of 15/8 £11.10. 0

@ GRAMOPHONE EQUIPMENT

ALL LATEST MODELS. ALL POST FREE Credit terma  Total

Monthly Credit
RECORD CHANGERS Cash Price Deposit Payments Price
GARRARD AUTOSLIM (Mono
PU fixed head) £6.10, 0 £1. 6, 0 6of 20/~ £7.5 0

GARRARD AUTOSLIM De-
Luxe AT6 (Mono PU) o0
GARRARD AUTOSLIM AT6
(3tereo/Monn PU) .. ..
GARRARD AT5 LM (3000 LM)
Tow mass pick-up arm (3TA
Atereo/Mono PUY oo
GARRARD AT5 (Mouo PU
plug-in head). . . .. £10. 8.2 £2. 4.2 120f15/4 £11. 8.
B.S.R, UA15 (TCR Mono Py,

L]

2

£6.19. 8 £1.14. 8 6 of 20/~ £7.14. 6

B.S.R. UA15 (TUss Stereo/LP/ q
n

£11. 9. 0 £2. 6.0 12 of 16/11 £12. 9, 0
£12. 5. 4 £2. 9, 4 I120f18/- £13. 5. 0

212.15. 0 £2.16. 0 12 of 18/4 213.15.

LTI a0 on .. £7.18.8 £1.19. 6 6 of 22/ £8.14.
Sce our Gramophone List for details of Single Record Players and Transcriptio
Unita.

@ STEREO COMPONENTS

Morganite ganged potentiometers as specified for the Mullard
circuits. % Log/Anti-Log, 500k, 1 meg., 2 meg. % Log/Log, 50k,
250k, 1 meg., 2 meg. * LinfLin 200k. 1 meg., 2meg. All 10/6 each.
Postage extra.

® OUTPUT TRANSFORMERS

GILSON: WO0896A, W0696B, 80/6, post 2/6. W0892. 75/~ post 2/9.
WO0767, 32/6, Post 1/6. W01796, 66/-, post 2/6. W1T96A, 86/-, bost 2/6.
W01932, 92/6, POSt 3/-.

PARTRIDGE: P3667, 75/-, post 2/9. P4131, 75/-, pOSt 2/9.
PARMERO: P2629, 52/3; P2642, 49/9: P2643, 52/3, All plus post 2/9.
P2641, 32/3, post 2/-; P2028. 17/6, post 2/-1 P2932, 45/3, post 2/8.

@ MAINS TRANSFORMERS

GILSON: WOT41A, 75/-, post 4/-; W0839. 58/6, post 2/9; WO01328,
89/6, post 3/6; W01288, 69/6, Post 3/6: WO1566, 96/-, Post 4/6; WO01341,
Choke. 43/« post 2/-,

PARMIRKO: P2631, 38/9, post 2/9; P2630, 60/-, bost 3/3; P2644,
84/-, Dost 4/-; P2930, 45/3, post 3/-; P2931, 62/6, post 3/3.

WATTS RADIO (¢5) LTD
54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone Weybridge 47356
Please note: Postal business only from this address
Callers welcome by appointment

WWW. americanradiohistorv.com
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air, and the thin layer of surfuce oxodisution acts
as a4 barrier which prevents the paint trom reach-
ing the aluminium. It is this sume barricr which
makes normal soldering or welding of aluminium
impossible. Paint applied directly to aluminium
will peel off very easily.

To overcome this difficulty, the aluminium
should be roughened slightly (mechanically,
electrochemically or chemically) prior to painting,
and a special primer paint should be used.

\

Roughening the Surface

The most satisfactory way of roughening, or
etching, the metal, is by chemical means. Four
possible methods are worthy of mention. (1) A
caustic soda solution is made up to a strength of
between 5 and 159 concentration and heated to
between about 120 and 160°F. Greut care should
be taken when mixing the solution that no splash-
ing takes pluce. The mix should be kept well away
from the eyes. clothes and children. When ready.
pour into a Pyrex dish or photographic developing
dish. and immerse the aluminium in it.

The degree of etch will be clearly visible to the
operator while the panel is immersed. The etched
finish that results from the treatment is itself very
attractive and is often used as a decorative finish
on commercial components and articles, the
pattern obtained depending on a number of
factors, including time of immersion, and the tem-
perature and strength of the mix.

When ready, remove the panel from the tank,
using a pair of tongs, and wash under the running
water. After drying. do not touch the treated sur-
face with bure hands.

It may be found that. after removing the panel
from the mix. areas of black smut are evident on
the surface of the panel. This shows that the panel
is an aluminium alloy containing copper. and
should also be immersed in a solution containing
5% of nitric acid and 5° hydrofluoric acid,
removed from the bath and washed again.

(2} This involves etching in a solution of 109,
sodivm carbonate instead of caustic soda. Both of
the above methods give a finish that is decorative
and vseful in their own rights.

(3) This methed is most recommended. Mix a
solution containing 59, of anhydrous Sodium
Carbonate and 1% of Sodium Chromate.
Bring the solution to a temperature of between
90 and 100°C. i.e., near boiling point.
Immerse the aluminium in the hot mix for between
3 and 10 minutes. On removing the aluminium
from the mix. it should be seen to be covered with
a uniform velvety film, which may vary in colour,
depending on the composition of the alloy. from
light grey to near black. Finally. the treated plate
should be washed off in boiling water. Note that
the aluminium should be free from grease before
starting the treatment.

All of the chemicals involved should be well
stoppered up in glass containers when not in use,
and must on no account be allowed to come into
contact with the eyes, clothing or children. When
working with chemicals, always do so in a room
that .is well ventilated or in the open.

- An alternative (though inferior) to the above
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methods, is scouring with steel wool or emery
piper.

The best priming paints for use on aluminium
and its alloys are the zinc chromate types, but
either red oxide or red or white lead primers will
prove satisfactory.

Labelling

Wording on the front panel will generally be
done with transfers, and the only point that needs
mentioning here is that the wording should be
painted over with a coat of clear mat varnish to
improve the damage resistance qualities of the
finished job.

A far more permanent method of labelling a
panel is with tool stamps: they consist of a short
steel bar with a raised number or letter formed in
one end. They are struck with a hammer to form
an indentation of the character. The metal
removed from the indentation should be removed
with a fine file.

Marking should be carried out before painting.
If the panel is subsequently baked or is not painted
at all. a good way to emphasise the markings is to
apply a smear of puint, in a contrasting colour to
the rest of the panel, over the general area that
has been marked, and then immediately wipe it off
again with a rag made damp in thinners. All of the
newly laid on paint will be removed except that
which is out of reach of the rag in the indentations.

Alternatively, or on panels that have not been
baked. a similar process can be used employing
soft coloured wax pencils, rubbing well into the
indentations. and removing the surplus with a
clean. soft rag.

Readers who have access to photographic equip-
ment may find the following method of marking
panels with monograms, etc.. of particular interest:
The panel may first be anodised. The process is not
difficult, but it is hardly worthwhile for a single
job in which case the local electro-plating works
can do it. Alternatively a priming coat of white
cellulose should be laid on the panel, preferably
by spray gun.

The prepared surface can now be made into a
nhotographic plate. which is equivalent to grade 3
Bromide paver and will be developed and fixed as
such. as follows. Obtain a small quantity of
Johnsons Granulated Emulsion, obtainable directly
from the manufacturers, Johnsons of Hendon Ltd.,
A loz. sample tin costs 15/- and will cover about
25 square fect when made up.

Pour a quantity of the emulsion in a lightproof
elass container and mix with cold water in a ratio
of about 90:1 by weight and stir well. Leave for
about an hour, occasionally stirring with a glass
rod. Place the complete container and its contents
in a bath of hot water and bring the temperature
of the liquid emulsion to 100°F. Strain the warm
liquid through a double thickness of undressed lint
into a sccond container which has been pre-
warmed. and the mixture is ready for use.

It may be applied to the treated aluminium
panel either by spray gun or by brush, but care
should be taken to ensure that a very even coat is
obtained. After application the panel should be
left flat and allawed to dry at a temperature of
less than 100°F in & dry room.
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All of the above work should, of course. be
carried out in a darkened room. An image can now
be projected into the prepared surface, and
meter dials. For radios, etc. the process can be
developed and fixed in the normal way.

A similar process can be used for making up
used for making really professional-looking dials
on glass, but here the glass is pre-treated as
follows. Dissolve 1:37 grams of Crome Alum in
100 cc of water. and then add the mix to 50 grams
of Gelatin, with both solutions raised to a tempera-
ture of between 130 and 160°F. Finally, add water
to make the solution up to 1.000 cc. The solution
can be fixed to the glass by immersion.

General Points on Design and Accessories

One of the sure signs that a piece of gear is
home-built is to see the control spindles and
securing nuts and bolts sticking through the front
panel. The way around this fault is to mount all
the controls, etc., on a panel bolted directly to the
chassis. and mount a separate front panel, nicely
finished off, in front of this on stand-off mountings.

If handles must be fitted to the equipment. their
style and position deserves a certain amount of
thought. On test equipment, which may be used
“stacked”, with one piece of gear on top of
another, the handles should preferably be submer-
ged below the top of the case when not in use, and
should. in any case, be flexible.

A point also worth remembering is that if fixed
handles are mounted on the front panel, and
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arranged so that they project out beyvond the rest
of the controls. they will give a measure of protec-
tion to the whole panel. and glass fronted meters
in particular.

Small rubber feet, fitted to the base of pieces of
test gear are very desirable, but remember that,
like a stilleto heel. they result in quite a high
contact pressure. and are not necessarily suitable
for domestic gear that will be placed on top of
furniture. Stuck on strips of rubber are to be
preferred.

As mentioned in part 2 control knobs, handles,
etc., can be copied and moulded in glass fibre
materials. It was also mentioned that a range of
pigment colourings are available to give the resins
a nice finish.

With these points in mind. it is of particular
interest that a range of metal fillers or pigments is
available from Tiranti’s, of 72 Charlotie Street,
London W.1. The following range of colours are
available :—Aluminium, Iron. Bronze, Copper,
Gold/Brass. Nickel Silver and Lead. Available in
minimum quantities of 1 Ib.. at which size prices
vary between 4s. 3d. and 1ls, these fillers are
highly recommended.

The resulting glass fibre is so metallic-looking
that it is often very difficult to tell that it is not
metal at all. This is made even more so by the fact
that the finished articles react to metal polish and
that some of the “metals” will even tarnish. just
like the real thing. A wide range of normal, non-
metallic pigments is also available from the same

firm. B

ON THE SHORT WAVES
—continued from page 36

70ft. longwire. S§SB: FY7YL 1105. HVICM,
KP4CL, OA7G, OA7] 1350, ODSBZ 1100,
SVOWB 1100. TG9PM 1318, VE6NX 1600,

VE6BR, VE6AO, VESLM 1540, VK9ZJK 1255,
VQ8AMR 1700, VK9JK 1230. W6GVM. W6L.DD
1655, XWS8AL 1300. ZE1BL 1830, ZLIAKM /MM
1444, YNOJUL 1310. YA4A 1315, SZ4AA 1355.

P. Coull, New Romney, went fishing with his
Codar CR66 and 60ft. longwire. He collected :

I14Mc|s. SSB: HVICN 1045, KV4CF 1130,
PY2PA 1000, TF3WHI 1055, XE1AB 1330,
KV4GR 1135. AM: OX3HM 1445,

2IMc(s. AM: ET3USA 1105, VK6QL 1055,

ZE1BK 1420, ZE7JR 1055, ZS60F 1100, SN2EBL

1155. SSB: KV4CX.

All the above averaged RS S8 and SWL Coull
says that at the time of writing CE®@ AG is still at
it on SSB (1245—1430).

From Clackmannanshire J. W, Inglis got these
with an R1155 and 66ft. longwire. 3-5Mc/s. SSB:
OZ8KR 2340, VEIIE 2345, GD3IGMH 1425.
CNSAQ 2100, W2ZPO 0730. /14Mc/s. HBO AFM
1515. UNIBK 1520. VE3CPA 1525, 4U1ITU 1610,
W6HX 1610. 3A2DD 0855.

L. G. Williams (Hayes) bought a Philco 7 tran-
sistor receiver, and attached 8ft. of lighting flex to
the aerial. Rewards on 14Mc/s a.m. between 1400
and 1630 included:; WI1CDR. OK1AD. OEICEW,
OK1AGH, UQ2KDD, W6RTR, CTIGE, OHINX,
SM50V, SPSACE, WA4TK, W3BIW, UAITT,
WINB, SVIBT. WIIJF], W20MM. WIBNS,
KITTY, W8Z0O, WIDMN, WIZRN, VEI1IP,

W4HDY. EP3RT. Wonder what it would do on
the end of a three-element beam?

C. E. Lloyd informs that Z6AP/KC4 is a
genuine station and is located in Queen Maud
Land. Antarctica. For those who want to know just
where, it's 70°S., 2°W.

General News

An interesting contest this month is the Goose
Bay QSO party. Licensed amateurs have only to
work three members of the Goose Bay A.R.C. to
receive a W.A.G. certificate. The contest lasts
fifteen days. all bands. all modes. VO2 or/VO?2 are
the call signs to look for if you are an SWL.

Islands and rarieties active at the time of writing
are Jan Meyen Island (prefix LA) where 6 or 7 are
active. Willis Island: VK4TE is on C.W. There are
three or four VK9'S on Christmas Island and one
CR4 on Cavpe Verde Island. MPAMAH uses mainly
SSB from Muscat and Oman. KG6!G Bonin and
KG6IF Marcus Island are quite active. Ascension
Island is on with the call ZD8. Also look for
Jarvis and Palmyra Island (KP6AZ). FB8WW on
Crozet Island. Virgin Islands (KV4). Macauarie
Island (VK @), and VU2NRA Andaman Island.
Then there’s still Kerguelen Island FB8. New
Amsterdam and St. Paul Island FB8, and Tokelau
Island ZM7AE.

Contests for April include: April 3—4th Inter-
national SRKB V.H.F. Contest, April 4th QRP
Contest (low power), 10—11th CQ. WW SSB
Contest. April 24—25th PACC Contest (’phone
and C.W.). 1—15th Goose Bay ARC. QSO Party.
May 2nd, 144Mc/s Portable Contest.

Deadline for this month is 27th.
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LK. ELECTRONICS

Under the personal direction of D. Miller, late C.B.S.

The Cheapest - The Best

The Quickest Service

SPRING SALE

@ SCOOP! B.S.R. U.A. 25 Autochangers. T C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£5.10.0. P.P. 5/-. The very very, latest model.

@ SCOOP! B.S.R. U.A. |4 Autochangers. T C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£€5.10.0. P.P. §/-. Latest model.

@ SCOOP! Garrard Autostimm. Mono P.U. Brand new and
boxed. Wired for stereo. Latest model. Note OUR price
£6.0.0. P.P. 5/-

@ SCOOP! Garrard A.T.5. Wired for stereo. inclusive of
head and mono cartridge (A.T.S is an auto transcriptor). The
finast changer of them all. OWUR price, brand new and boxed
£7.5.0 only. P.P. 5-.

AUTOCHANGERS

Single Players

€.M.l. Autostop. Mono .. . £5.10.0 P.P. 476
Garrard S.R.P. 10, Mono __ £5.10.0 P.P. 4/6
E.M.l. Separate Pick-up ._____ __ £3.5.0. P.P. 3'6
Transcription Units ‘Stereo Head Mono
Garrard 4 H.F. Stereo .o ... £15.10.0 P.P. 5/
Philips A.G. 10/16 Stereo £12.10.0 P.P. 5/-
Garrard A.T.6. Stereo £9.19.6 P.P 5/-

Garrard 301 .. .. £16.10.0 P.P, 5.
.SCOOP! "Record Player Cabinets. Two- tone, de-luxe
finish with cut-out board. These are brand new and product of
;-’;—y famous national manufacturer. OUR price £3.5.0 only
476

[ ] SCOOP' 3-watt Gramophone Amplifier. Complete with
Sin. Speaker, 49/6. P.P. 5.
The amplifier is complete on a fabric-covered baffle board.
Qutput transformer included. Tone and volume controls and
on/off switch, Ready to switch on and play. Terrific volume. Size
124 x 6 x 3}in. back to front. For 200-250v. A.C. Output 3 watts.
WHY NOT BUILD A QUALITY RECORD PLAYER
THE ABOVE PRICES SAVE YOU POUNDS. We give
you free a I2in. or 10in. L.P. Record of our choice (new)
with every Auto-changer purchased.
@ SCOOP! Diodes—over |, ,000 in stock—ideal substitute
O.A.81 vision detector.
Note OUR price £1.0.0 per 500. P.P. 2/- (In 500 lots oniy).
@ SCOOP! Transistor Tape Recorder. The best obrtainable
by very famous manufacturer. Brand new, boxed, guaranteed
Reduced from 12 gns. OUR price £7.10.0. P.P. 3/6. Complete
with microphone, tape, batteries and operational booklet
Features push-pult ampiifier, two motors, single switch operation,
pause speed, wind, rewind, record, play back. Can bae used in
any position, indoor or outdoor,
@ SCOOP! 5 valve Superhet Radio Chassis—Brand new—
fully aligned and tested. Valve line-up 35W4, S5OCS5, 12BAS,
12BEG, 12AV6. Ferrite Rod Aerial, dial, etc.
OUR price 6§ guineas oniy. P. & P. 4/6
FREE while stocks fast, attractive Plastic Cabinet in choice of
pastel colours and matching Speaker ro every purchaser.
@ SCOOP! Tune your T.V. receiver from your armchawr.
Beautiful Remote Control Units by Ekco, Ferguson, etc.
In manufacturers sealed carton, original cost 3-4 guineas. OUR
price £1.1.0 only, P.P. 2/6. A thousand and one uses for this
splendid equipment. Limited stocks only.

P! Radio Cabinets—attractive pastel colours
{plastic). Approx.size6x4x |in. OUR price 7:6 only, Limited
stocks only.
@ SCOOP! For | guinea oniy, P.P. 2'6. Wavox Capacity
Aeriai. The only aerial with additional short wave feed for
hypersensitiva reception on short and uitra-short waves with the
Wavox A.l performance on medium and long waves.

Fantastic reductions
for one month only

THE SIOUX 60 WATT
MULTIPURPOSE
AMPLIFIER

tdeal for Guitar Bass or Lead:
~— —_ Organ. Vocal Group

' ONLY
39cns.

PACKING &
CARR,
EXTRA

Incorporating Ten High Duty Speakers in two columns of five
designed to handie efficiently the full output of Araplifier at
frequencies down to 25 c.p.s. Heavily made Cabinet in two-
tone Vynair. For 200-250 v. to 50 c.p.s. A.C. Mains operation.
Four jack socket inputs and two independent volume controls
for simultaneous connection of up to four instrument pick-ups
or microphones. Level frequency response throughout the
Audible Range. OUR INCLUSIVE PRICE FOR AMPLIFIER
MIKE, STAND, SPEAKERS, LEADS, ETC. ONLY 39 Gns.
(REGRET NO H.P.)

Now used by Leading Groups and Guitarists throughout
the country. By request we will supply all units separately.
Cabinet 10 guineas. P.P. 10'6. Amplifier 20 guineas, P.P, 56,
Speakers (pair) 7 guineas, P.P. 5'6. Al leads supplied where
applicable-——complete assembly time under 30 minutes.
Sioux Junior Mk. 11, 1S watts, as above but incorporating one
12 1n. speaker. £15.15.0, P.P. 10/6.

@ SCOOP!
Stereo—by Acos.
original price—I15/- only. P.P. I/-

TRANSISTOR SECTION

@ SCOOP! A first-class 2 wave-band 8 transistor superhet
chassis by world famous manufacturer. Fully buile, aligned,
tested, guaranteed. Full coverage tong and medium waves. Note
OUR price only £6.0.0, P. & P. 2/6. Suitable speaker 1016, P. & P,
116. A lew cabinets can be supplied at 22/6 each. P. & P. 2'-.
OUR price for the package deal £€7.4.0 only, plus 3/6 P. & P.
Ideal for Caroline.

S.A.E. enquiries please. Our Complete Lists |/-
credited against your order.

® IF NOT ADVERTISED IT IS STILL IN STOCK

Cartridges—Ceramic Diamond  Styliji—
Limited number only at one quarter of
While stocks last.

only—

“L.K: ELECTRONICS /(Victoria) LTD.

7-17 GILLIHGHAM HO‘I\' WILTOH ROAD,
: All enruspunﬁlnu fo Number 7 =

LONDON, 5.W.1

*
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.M. TUNER UNITQ Nos. 15, 16and 17.......... Cash £12,17.64.
Dep. 51/6 and 12 m. pymts. of 18/10. (H.P. Price £13.17.6)
'll(A'\slS'l()l(I\FI) AMPLIFIER with 5 stage input selector,
pre-amp and controls. 10 watt 15 ohm amplifier and power DacK.

Cash £15.8.0d.
Or dep. 62/- and 12 m. pymts. o/ 22 (H. P Price £16.12.0d.)
ll{A\SIb’I ORISED AMP
output at 3 ohms. Cash £14.5.0d,
Or Dep. 571- und 12 m. pymnts. P. Price £15.7.0d.)

Above inchide front p. ructions,

HALF TRACK RECORD! 1] 19 S'l‘lTIHO
NECK incl valves. controls.
Or Dep. 47/-and 8 n;lﬁymls of 25

OLLARO STUL

Or Dep. 41/- 8 m. pym ol 24/0 (H. .
COMPLETE KIT with tape, mi Cash £29.19.6¢1.

Or Dep. 120/- and 12 m. pymts. of 44/- (H.P. Price £39.8.0d.)

3 TR ACK ASSEMBLY inc. Collaro Studio Deckcwlth Marriott

[
-
oy
=4

“X” Heads. case, Type, Mic and Amp...... oocfsgo h £33.19.6d,
Or Dep. 136/- and 12 m. pymts of 49/10. .. ... (H.P. Pnce £36.14.0d.)
$+ TRACK PRE-\AMP for Studio Deck. Cash £8.8.0d,

Or Dep. 34/- and 6 m. pymts. of 25/8. .

3 TRACK as above, self powered h £3.8.0d.

Or Dep. 394- and 6 m, pymts of 28/4. (H P. Price £10.9.0d.)

We are leading slockists for all Martin constructional Kits,
Leatlets of full ranges on request.

AMPLIFIERS : TUNERS BRI}

(H. P(I;TICG ©9.8.0d.)

ARMSTRONG 222 10+10w STEREO AMP....... Cash £27.10.0d.
Or Dep. 110/- and 12 m. pumts of40/4.......... (H.P. Przce £29.14.0d.
ARV[STRO\(- 224 F.M. TUNER, powered...... Cash £22 10.0(1.
Or Dep. 90/- and 12 m. pymts. O f3212 ......... (H.P. Pnce £24.6.0d.)
AR\!SIROVG 127/M, 5w Amp. with AMIF‘M.. ... Cash £26.10.0d.

106/- and 12 m. pymts. of 38/10...... .. (H.P. Pnce £28.12 0d.)

Cast 10 ’)ll-

ARM% l‘luw(; 127/8 Ditto, stereo..
. 150/- and 12 . pymts of 55/- (H.
s . Amp. fvlth AmlF‘!(VI

of 63/10........
26/, 10+ 10w. Amp. with Am/FM. Cash £61.0.0d,
Or Dep, 260/- and 12 m. pumts of88/-.......... (H.P. Price %65.16.0

We Stock the Complete Armstrong Ranzo

LINEAR L.45A. 3w.. 5 oo Cash £6.6.0d.
LEAK 20 stereo Amp. and pre-amp. . .. Cash £55.9.0q,
Or Dep. 29(- and 12 m. pymis. of 80/8 \P. Price £54.17.0d.)
QUAD MAIN \NMP. ... ...
Or Dep. 90/- and 12 m. pymts of 33/-.
QUAD CONTROL UNIT (Stereo).
Or Dep. 100/- and 12 m. pymts. of 36/8..
TRIPLETONE .M. TUNER. pow

sh £15,
.P. Price £17.0. Od )

Or Dep. 63/~ and 12 m, pymts. of 23/1.....

LOUDSPEAKERS [RYI[Yd4( 1)

Cash £17.10.0d,
. Price £18.18.0d.)
Cash £6.12.3d.

Or Dep 4b/9 and 8 m. pumis. of 2513
GOODMANS 301, 20 watt, 12in. .
Or Dep. 64/9 and 12 m. zn/mls of 2313

i 8.9d.)
. Cash £15.1%.9d,
(. P Price £17,3.9d.)

\V" ~\ RFEDALE Super 12, RS/D . Cash £17.10.04.
Or Dep. T0/- and 12 m. pymts. "of 25/8 L (H.P. Przce £18.18.0d.)
\\'IIAKFFI)ALL Super 8, RS/D: h £6.14.2d.

Full ranges of Goodmans’, \\harl’umlo AY l!. cu.. always
available. Leatiets on request.

MOTORS -PICK-UPS BRI [T4401)]

GARR \Rl)~all models, including following:
Auntoslim changer. mono... ..
m de luxe,

Cash £6.12. 8<|
h £10.10

L. Iran~.(-n|)tmn (lnn:zer
or. 79[ Dep. and 12 m. pymts. of 28/11
301 Trans. with strobe
©Or 88/- Dep. and 12 m. pumis. of 32/3.
l'lllLIl’S AG l016, with Stereo ¢
Dep. 55/- and 12 m. pymts. of 19/11.

GOLDRH’\G GL 70, with arm but les: idge. . £ T
Or Dep. 111/4 and 12 m. pymts of 40/1. . (H.P. Pnce £2° 12.4d. )
BSR.UA25 with cartridge h £6.6.0d,

We stock full ranges by all makers shown above

® SATISFACTION OR MONEY REFUND GUARANTEE

SURBITON PARK RADIO

48-50 SURBITON PARK ROAD, KINGSTON--ON-THAMES

SURREY

 KIN.5543 - HOURS 9-6 daily (Weds.1pm)

WIRELESS May, 1965
NEW ! TESTED! GUARANTEED !
SETS 185 185 IT4, 384, 3Vi. DAF9L, DFul. DESL, hL42 DL94. et
of 4 for 15/-. DAFSS. DFY6. DK95. DLYS; 4 for 23/86.
JATGT  7/86V6GT  8/8/bACs? 33 ECF¥2 73 MUl 5/- TH233 7/9
1D5 8/6 64 3/9/ DAKF9L  3/8 ECFSG Ni8  4/10(U25 8/6
TH5GT 8/3 6XOGT 6/3 DAF96 6/.1ECH35 /- N108  16/8/L26 89
INGGT 8/~ TB7 8/- DUCY0  6/9| ECH42 8/8
1R5 4/8/7C5 79Dra3 8- FCHRI 9/6
155 3/9 Co 7 2/6 KECH83 5/3
1T4 2/8/ 7TH7 519 6/- ECLS0 4/8
up 19/8|7Y4 5/- 3/6' LCL82 8/9
3A5 819/ 10LDI3 /8 4= B LG 3/9
3Q4 4110/ 124T7  3/9 10/-
384 419 124U7 419 8/6
3V 5/8 i 9/~
5046 4812 5/-|PCKE5  8]8 l:.snl u/e
5Y3GT 5/3 12K8GT 6/11|PCK805 9/6/11801 15/9
pZAG/GT 8/ 1zq,m' 4/3 4/3|PCLS2 8/ L ABOSO 5/9
G/30L2  8/8|19BUEG 6/9 2/8/PCL83  9/- UAF42 7/9
GAL>  2[-20L1 128 2/8/PCLA4  8/5.UBC4l 6/8
GAMG  2f9|20r4  13/6 7/8|PCLKS s/e UBCSE %3
6445 8)-20P5 11/9 11/9/PENA4 6/6/UBFS0 8/
GAT6E  4f-25L6GT 4/8|DM70 7/3| P EN383 s/ohml-‘ss 6/9
6B AG 4/9 26U4GT DY86 5/- PLN-{\' UCCcss 8-
353 10/6|DY37 5/8 | CC85  6/9
hBGGG 12/6\30C18 9/6 EABCS0 8/-|EM34 7Ill|PEI~3iiC UCF80 8/6
GRHE  5/-|3 8/6|EAF42 8/-EMB0 15/-|UCH42 7/6
6B.6 5/6\301,1.; 10/31EB41 4{-{EMS1 7/3 PL36  8/8|UCHRL 8/8
6BW6  7/9/30P4  13/6|EBY1 2/- EM84  6/3 PL3L 7-|UCLe2 /6
8F13  3/6|30P19 13/6|EBC33 5/-[EM87  7/-|PL82  5/6 UCL83 9/9
6F14  8/-|30PL1  9/6/EBC4L 7/B|EY51  @-|PL8&3  6/-|UF4l %3
637G 4/6|30PL13 10/9| EBF80 le EY86 5/6|PL84 8/3 UF89 6/3
6K7G  1/8(30PL14 11/6| EBF83 7/8/EZ40 5/6|PX25 7/9/UL41 78
6K7GT 5/3|35A5 14/-|[EBF89 6/- EZ41 8/6|PY32 8/- | UL44  15/-
6E8G  4/3/35L6GT 6/3EBL21 10/8 EZ80  4/-PY33  9/-|U 8/3
6R8GT 7/6/35W4  4/9|ECC40 6/9/E281  4/6/PY80 53Uy 7/-
8pP2; 8/6/36Z4GT 5/8/ECC81 3/9|FW4/5008/3(PY8L 5/9/UY41  4(8
6Q7G 4/9/53KU  8/8 ECC82 419‘6233 14/8|PY82 5/-1UY85 5/8
6Q7GT 7/9|AC/VP212/8/ ECC83 7/-|GZ37 8/8|rY83 5/9|VIM4B 12/6
68L7GT 4/9(B36 ECC84 83| KT32 4[811’\’88 TS IWTs 38
GSN7GT 4/8|CL33 9/8/ ECC85 ﬂla,hT7G PY800 6/8 w77 2/6
6V  3/9iCYL 12/6|ECF80 7/6'ME140015/- TH21C 9/61Z77 219

READERS RADIO

24 COLBERG PLACE, and at 85 TORQUAY GARDENS,

STAMFORD HIL REDBRIDGE. ILFORD,

LONDON, N.16. STA 4587 ESSEX. CRE 7441

Poat 8d. per valve extra. Any Parcel Insured against Damage in Transit 6d extss.
Any C.0.D. Parcel 4/3 extra.

~Radio Constructor

TWO SHILLINGS & THREEPENCE

APRIL
on sale, features The
‘ATHENIAN’ a
15—2,000 metres

issue, now

Beginner’s Receiver

FROM YOUR NEWSAGENT
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue,
Acton. London, W.13.

At the meezing on Tuesday, 13th April, at 66 High Road, Chis-
wick, there will be a tape recorded lecture with colour slides, on
160m DX working, by WIBB. This should have been given on
16th March but had to be postponed.

BURSLEM AMATEUR RADIO CLUB
Hon. Sec.: J. R. Sherract, G3SAJ, 23 Ash Way, Ash Bank,
Bucknall, S.O.T.

The Club wiil be on the air looking for contacts and renewing old
ones with Mobiies coming into the district en route to the Midlands
Mobile Rally. Call signs: Top Band: G3HVI (south), G35A! (east),
G3COY (west) and G4QD (north).

CHESTER AND DISTRICT RAD!O SOCIETY
Hon. Sec.: P. J. Holland, Field House, !9 Kingsley Road,
Gt. Boughton, Chester.

On 13th April, Mr. H. Morris, G3ATZ, will give a second talk
for the beginners, and on the 20th, Mr. B. Fallows, G3OWY, will
give a demonstration of v.h.f. convertors.

CLIFTON AMATEUR RADIO SOCIETY G3GHN
won. Sec.: J. Rose, G3OGE, 63 Broomfield Road, Beckenham,
ent,

The “iunk sale’” began on I5th January and had to be continued
on the 22nd. The following week, SWL D. Reed presented a quiz.
Plans are now in hand to extend the activities of the Club station
to the h.f. bands.

Meetings are held every Friday at 8 p.m. at 225 New Cross
Road. London, S.E.14.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. €. Ward, G2CVYV, 5 Uplands Avenue, Little-
over, Derby.

At the A.G.M. on 3rd February, B. ). Speakman was elected
Chairman and ). C. Brown, G3JFD, Vice-Chairman. It was reported
that membership was 175, out of which 72 are licensed.

The Annual Dinner and Dance was heid on 13th February and
over 180 attended. Mr. ). Clarricoats, O.B.E., G6CL, Secretary
of the International Amateur Radio Union, Region |, was among
the Guests of Honour.

FAREHAM AMATEUR RADIO CLUB
Hon. Sec.: N. Carless, G3EER, 16 Waterloo Road, Alver-
stoke, Gosport.

Club H.Q. iz now situated at the Clubroom, Bugle Hotel, West
Street, Fareham, and a regular monthly session of Morse and
Technical Classes is now in fuil swing. Meetings are heid first
Sunday n each month at 7.30 p.m.

HARLOW AND DISTRICT RADIO SOCIETY
Hon. Sec.: G. O'Donald, G3TL ), “Great East”, Roydon Road,
Roydon, Harlow, Essex.

Qur Mobile Rally will be he!d on 26th September. The venue,
as last year—Magdalen Village Hall, near Harlow.
HUDDERSFIELD RADIO cCcLUB
R. Higton, 5 Brian Avenue Dalton, Huddersfield, Yorkshire.

The Club held an exhibition of home-built equipment, and is
preparing for other exhibitions, competitions etc. A Club station

will be formed at a ‘avourable QTH in the near future.
MELTON MOWBRAY AMATEUR RADIO SOCIETY
Hon. Sec.: D. W. Lilley, G3IFDF 23 Melton Road, Ashfordby
Hill, Melton Mowbray Leicestershire.

On 25th March
Mullard film strips, entitled Basic Valve Circuits.
an 8mm cine film evening and a Ragchew.
MID-WARWICKSHIRE AMATEUR RADIO SOCIETY
Hon. Sec.: H. C. Loxley, 5 Guy Street, Warwick.

On 5th April, Part 4 of the Radio Theory lecture was held.
This was entitled Valve Performances.

There will be no meeting on 19th April (Easter Monday).

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, GIMDW, Candy Cabin, Ogden,
Hatifax.

On l4th April, the A.G.M. will be held and on the 28th there
will be a discussion on the N.F.D.

There will be 2 visit to Manchester Civil Airport on 12th May.

OXFORD AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: B. Green, G3PMI, H.Q., Cherwell Hotel, Water
Eaton Road, N. Oxford.

The Annual Dinner was hetd in March, and the event of the year,
the I0th Anniversary Mobile Rally will be held on Vith July.

PETERBOROUGH AND DISTRICT AMATEUR RADIO
SOCIETY
Hon. Sec.: D. Byrne, G3KPO, Jersey House, Eye, Peters
borough.

A talk on Radio Astronomy will be held on 7th May. Members
are organising a Mobile Rally on 4th July at Peterborough.
PRESTON AMATEUR RADIO SOCIETY
Hon. Sec.: C. Noblet, 178 West Park Avenus, Ashton,
Preston Lancashire. )

At the meeting on 9th March, there was a discussion on Nationsl
Field Day, and on the 23rd, a talk by the Club Secretary entitled
Exchanging QSLs. There will be a discussion on Receivers on 13th
April.

RADIO SOCIETY OF HARROW
Hon. Sec.: C. J. Rees, G3ITUX, 17 Colburn Avenue, Hatch
End, Pinner, Middlesex.

Meetings are held every Friday in the Science Lab. of Roxeth
Manor School, South Harrow. On 12th March there was a lecture
on Ham Band Convertors, and on the 26th a Junk Sale.

READING AMATEUR RADIO CLUB
Hon. Sec.: N, Taylor, G3ITO®@, 83 Stoneham Close, Reading,
Berkshire.

At the A.G.M., the following officers were elected: Chairman,
C. Nairn, G3GHE; Treasurer, B. Carter, G3AAG; Vice-Chairman,
Lt Col. N. Bower, O.B.E., G5HZ; and Hon. Sec.,, N. Taylor,
G3TOQ.

SALOP AMATEUR RADIO SOCIETY
Hon. Sec.: Dr. K. E. Jones, G3RRN, Greystones, Shrewsbury
Road, Church Stretton, Salop.

L. F. lvin, G5IC, gave a talk on | ith February, entitled Neutralisa-
tion. J. N. Walker, G5JU, gave a talk on Receivers, and demon-
ctrated the Eddystone EAI2 and ECI0 receivers. There will be a
Construction Competition on 8th April.

there was an illustrated lecture, based on
There will be

A.F./R.F. SIGNAL GENERATOR
—continued from page 51

Frequencies can now be cualibrated, and a graph
drawn for each band, plotting frequency against
dial reading. A new dial can then be drawn, giving
frequency directly. The accuracy of fixing the
position of the dial can be checked by taking one
more frequency check with the bridge.

The accuracy of the calibration depends on two
things. Firstly upon the accuracy with which the
resistances are measured. A multimeter, battery
and series himiting resistor will do the job well. if

% resistors, a new battery and a slide rule are

used. The second factor is the accuracy of the
capacitors. This depends on the accuracy of the
original C1 and the finding of the values for C.
Accuracy of about 2% can be obtained with some
trouble and patience.

The output control is best given a linear scale
of 0—10, as output varies from one band to
another.

At this stage the audio oscillator is complete and
ready for use. However next month, the construe-
tion of the mains unit and calibration of a
suitable r.f. oscillator will be described, to make
the complete generator fully versatile. -
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PREPARING

R A

BRIAN ROBINSON.

7. MULTIELECTRODE VALVES; VALVES AS
OSCILLATORS

-n
O

dHL1 Y

7.1 interelectrode Capacitances in the Triode

N the triode there are three interelectrode

capacitances which affect the performance of

the valve. These interelectrode capacitances are
present because the various electrodes act like the
plates of a normal capacitance.

In the triode there will be interelectrode capaci-
tances between the anode and the grid; the anode
and the cathode; the grid and the cathode. The
value of these capacitances is generally only of
the order of a few picrofarads —pF (micromicro-
farads —uuF) but at radio frequencies their
reactance is very low, and this means that a virtual
short circuit can exist between the electrodes at r.f.
Fig. 59 shows in diagram form the various inter-
electrode capacitances in a triode.

o N

Fig. 59: Interelectrode —4 S
capacitances in the ]

triode valve.

Cgc—capacitance between
grid and cathode

It is easy to see therefore that if a triode is to be
used as an amplifier or oscillator at r.f. (radio
frequencies), the capacitance between grid and
cathode could short circuit the input circuit, and
the capacitance between the anode and cathode
could short circuit the output circuit.

Obviously some way has to be found of reducing
interelectrode capacitances and one simple way is
to introduce a second grid called the screen grid.

7.2 The Screen Grid Valve or Tetrode

The tetrode is a four electrode valve which has
a screen grid. This screen grid is positioned
between the control grid and the anode and acts

May, 1965

Heater
(2) (b)
Fig. 60 (a): Circuit representation of a tetrode; (b) a
horizontal cross-section of the actual valve.

as an eléctrostatic shield which prevents coupling
between the anode and control grid.

A positive voltage must be applied to the screen
and this attracts electrons from the cathode. Most
of these electrons are travelling so fast that they
pass through the mesh of the screen and are
attracted towards the anode. Some of the electrons
however strike the screen and therefore screen
current flows. Some form of connection of the
screen to the cathode must, however, be made if
the screen is to be an efficient shield. This connec-
tion will generally take the form of a capacitance
called a by-pass capacitance which has a reactance
of only a few hundred ohms at the frequency being
used.

Fig. 61: Connection of the
screen grid by-pass capa-
citance.

One of the effects of adding a screen grid is that
the anode resistance of the valve becomes very
high, e.g. in the region of 20,0000 to 2MQ. It
should be remembered that the screen grid is
positioned nearer the cathode than the anode.

7.3 Anode Characteristics for the Tetrode

The circuit used to obtain the anode character-
istics for the tetrode is the same as that used to
obtain the anode characteristics for the triode, (see
article 6); except that the screen grid is connected
to the h.t. through a resistance of a few thousand
ohms. A typical graph of the result of plotting Va
against la is shown in Fig. 62.

The screen current of the tetrode is shown by a
dotted line also in Fig. 62, it will be noticed on the
graph that until an anode voltage of about 65 is
reached the screen current is greater than the anode
current.
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individuall KT63 4//- QV04/7 8/2 5/- | DT4 Z? g[lé :::1“0)1) 2//6
KT36 12/¢ | R3 8/- 8/- | 5UAG ) G002
Brand new individually [ x7us I8 28 150 81 [ 5VaG 5l g-jom0s o
KT76  8/6 60/- 8/« |5X4G B -1y
checked and guaranteed [krss 20/ | RK72 6 8/- | 5Y3G 81 8/-|9006  2/6
. KTW61 4/6 | SL30P  15/- 7/8 | 5¥3GT
v A L v E s KTW63 2/- | sL30  12/6 1/- 5Y:xw(;.'rg
KTz 8/~ | %P2 8/6 5/~ /=
KTZ63 5/- |8P41 178 4~ | 524G 6I8 -iC-R. Tubes
AG/HL 4/6 | DLs10  8f- EF9L  2/8|LPz  10/- | 8PSl 1/8) Y66 8- |6ABT  4/- V1596
ACPY 8/- | D119 15/-| EFo2 2/- | M3100 9/- [BP210  3/8|Z21 8/- [ 6ACT 21- (09J) 55/-
ACBPEN 5/~ | E8GF  23j- EFus  5/- | Mx142 12/~ | 3TV280/40 | %S00U 20/- [6AGS  2/6 E4504/8/16
ALsU 8- | E1148  2/6 Fnr«s 8/-| MUY 5/- 12/6 | Z&01U 6AGT 8- - 28/«
ARS 5/- rum, MHLD610/- | STV70/808/- hAllf‘ 10/- VORYT 28/«
ARP3  3/- ML 8/~ | 8U21504 VCR13% 30/~
ARPIZ 2/8 N108  8/- 10/- VCRIBSA
ARP2l 7/ NEI7 7~ | T4l 8/6 40/-
ARP24  3/6 NGT2 10/- | P22 5/- VCR129A
ARP31 4)- OBz - | TP 15/- -
ARTPL 6/- ocs 5i- | 1T11  5/- VCR517B
ATPS  2/3 0D3 5/ | TT15  35/- 40/-
ATP?  5/6 074A  bi- | TTR31 45/- VCR517C
AU7  5/- POCBY By~ | T20520  4)- 5 - 40/=
BL63  10/- PCC85 - | TZ20  18/- 5 ASG 6SK7GT 4/- 6/-1aFP7  45/-
Bn4 8/- PCCBO 10, { TZ40  30/- GAS6W  9/-|68CT  T)- ®03  22/8|50p1 30/~
Bas 20/- PCF80 86 | Usl 30/- 6A87G  20/- | 683C7GT §/- 07 8/-15Fr7A 12/~
B384 37/6 PCES2 68 | Ul 8- 6ATG  8/6|68GT 5= 503 8-
B2134  18/- PCFSS 6(- [ ULT 5/- 6AU6  7/- | GSFGT %/o :{1 é’;l/ﬂ
BT1Y  25/- 9/- 1 U18 6/- GAX4 8- | 6SH7 /- 3 -
BT35 25/ 8- | Uz 11)- 6B1G 8/~ | 6847 5)- 815  35)-|Photo Tubes
BT45 150/- 8/3 | uwr 8/- 617 8/- | 62J7GT 5/6 2 ¥20A  80/-|cMGs  5/-
BT83  35(- 71- | U52 2/- SBRG  2/6)68J7G 6/6 8208 50/-\ G5l 12/8
cesl o 2f- 818 | UABCSO0 4/8 GBA6  4/- |6SK7  4/8 &30B  4/-1931A b5/
CrLas  8/- 9/- | UBC4L 8/ |3 6SL7GT 5/8 8324 45/-16097C 350/~
CV71 3/- 4i6 | UBFR0 5/6 B3 16/-
CcviT 5/- 3/- | UBFSY 6/6 837 9/~
cvioe  1f- PENzOOAa/- UBL2} 11/- 843 5/-
CY103  4- PL3G HE | UCC8S  6/6 60 10/-| Special
CV4014 7= PL28 1€/~ | UCH42 6/6 - 130 S04 14/-| Valves
CV40L5 5/ PLRL 3/- | UCHRL 6/ 360015 nid 10/- ACTS 28
CV4025 10/- PL82 B~ |UCLS2? 8/- 3085 516 [und 4/6 1\(1111 54
CVa046 40/- PLH3 5/~ | UCL83 10/- 50FLL 1046 | 435 P
Ccysl 5/6 pL8s €8 [Uka1 - 30109 18/- | 956 - KWRN2A
Dl 1/6 PM24A 5/- | UF89  6/- S0IL1 8)- |57 5/-1 oy T390
D4t 3f3 PT15 10/~ | ULl 8/~ J)x" ] SLGT 7)< |oova  4)-|1B24 S
D51 6/- PT25H  7/6 m,x4 5/6 | 3A 4/~ 17/6 1612 5/=|542y £3
177 3/3 u5M 7 7= .m/msuo/- 5/- [ 1615 8120590 o0
DA30  12/6 ¢ 8/6 | 8aj46] 35/ 8|1 oA 80
DAGD 75/ Y 716 | SA/167/M GES 8/- | 1625 8/- "’/3
N o o 25/ | 654 6/ | 1,26 31 £Y7.10£o
PYSO /8 |VI20  4/-|3B7 5/ | oF a- 1o aie| LA ol
PYSL  5/6 | V1507  5/-|3B24  5/- | 6F6 aj-[2051 - 5/-|728A/8 B0/
PYS2 5/ | vie2d 20/ | 3Bus  15/- | 6F 4/-aca3c 1876|7204 80/-
HK54 22/6| PYs3 8/ | VMP45 12/-| 3D6 4/ | 81" 2 4063 8/-|726A  18/-
HL2K 2/6 | PYS00 8/6 | vPo3 3)-| 3E29 50/ | 6F1: 744 0/~ | 4313C 30/~
HL23 _ 6/-| PZL-36  8/- | VP4l 5/~ | 3Q1 6/~ | iK1 §/-|nb2 al /
EF7l  7/6] HL2$DD 5/- | PZ1-75 12/~ | VPI33 8/- [ 3Q5GT 7/-|6F17  5/-|9D2 3;- 50L6GT Transistors
EF72  5/-| HL41  4/-| QP21 6/- | VR99  8/-| 384 4f | 6F32 4f- | 9bs 3/6|53A -
LEF74 4/-| HVR2 9/ | QPS5 5/ | VR105/305/- | 3V4 5/9 | 6133 3j- | B3 778 |57 8/-
EFX0  5/-l KuA  80/- | QP230  §/- | VR150/305/- | 4C27  85/- | 6G6G  2/6) 12A6 2/ 58 il-
EF81 /-] KT5C 22/- | Q8150/15 VT4C 20/~ | 4D1 4/- | 6H1 6/- | 1I2AH7  5/-|59 5/-
EFS5  4/6| K132  8/- 10/- | VU33A  4/- | 5A173G 5/- | 6H6M  1/6| I2AH8 11/-175 8/-
EF86  6/6| KT33C 6/ QB895/10 5/8 | VU39  6/- [ BAL7T4G B/~ | 6J1WA 10/- 1"AT7 4/- |76 if-
EF89  3/8| KT44  5/9[ Q81202 8/. | vX3256 4/- | 5R4GY 9/- 656G 2t | 12407 5/-|77 10/

MANY OTHERS IN STOCK include Cathode Ray Tuhes and Special Valves. All U.K. orders below

MARCONI COMMUNICATION
RECEIVERS CR.I50 Frequency
coverage 2-60 Mc/s in 5 bands Two Ifs
Ist 1,600 kejs, 2nd 463 kc/s. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40 dB from 30-60 Mc/s. Self-checking
calibration (built in calibrator). Stabilisa-
tion of supply and temperature com-
pensation.  Electrical and mechanical
indicator Bandpass from 100 ¢/s to 10 kc/s
bandspread Metering and visual tuning
in 5 stages. Acoustic filter associated with
100 ¢/s. Bandpass position for CW recep-
tion. Facilities for diversity reception.
Excellent checked condition, £49. Mains
P.S.U. by P.C. Radio £4.10.0. Carriage 30/-.
CR.150/2. Frequency coverage |.5-22
Mc/s in 4 bands, all other features as in
CR 150. Price £35. Carriage 30/-.

POC RADIO’S mains P.S.U. for above,

DHR HIGH RESISTANCE HEAD-

PHONES. New, 14/-, P. & P,

WIDE RANGE MULLARD VALVE

VOLT METER TYPE E 7555/2.

100mV-500v. D.C. or A.C. peak from 35¢

to 5mc, additional range 500v. to 15k¢

D.C. or peak A.C. Frequency response

with probe is lever from 35c¢ to 100mc.

Power supply 110/245v. A.C. Price £25.

Carriage £1.

SEALED HI-SPEED SIEMENS RE-

LAYS 1700 x 1700 ohms 15/-. P. & P. 176,

STABILISED POWER SUPPLY

UNIT TYPE R.2001 (EDISWAN)

with 2 independent outputs.

|. 0-100v. 50mA metered and regulated
by coarse and fine adjustments.

2. 250v. Bias as SmA.

Stability 0.02%. Price £18.

C.0.D. 2/6 extra. Overseas Postage extra at cost.
WELL PROVEN RELIABLE COM-
MUNICATION RECEIVER P.C.R.2

e

e

(Made by Pye).

525 ke/s-1500 kcfs.
Overall sensitivity 1-2uV. S$/Noise ratio
10 db at 6uV. Circuit incorporates an
RF stage, two |.F. stages, tone control,

120 kc/s-350 kcfs.
6 Mc/s-22 Mc/s.

A.V.C. antenpa trimmer. 6V6 output.
Set in fully working condition together
with headphones and speaker plug.,
£7.12.6. Carriage 15/-.

Ditto but with built-in power supply for
210-250v. A.C. £9.19.6. Carriage 15'-

EVERSHED MEGGER CIRCUIT
TESTER. 2 ranges 0 to 1,000Q, 100
to 200,000€2. With test leads, leather

carrylng case. Tested £4.19.6. P. & P. 3/6.

P.C.RADIOLTD]|

170 GOLDHAWK ROAD, W.I2
Shepherd's Bush 4946
Open 9-5.30 p.m. Thursday 9-1 p.m.

£1, P, & P, 1j-; over £1, 2/-; over £3, P. & P, free

PANEL METERS (round)

0-50 microamps 24" D.C.** 40'-
0-100 microamps 2" D (GREE 35/-
0-100 microamps 25" A.C. 30/-
0-200 microamps 2°  D.C. 3216
0-500 microamps 24" D.C. 30/-
0-500 microamps 33" D.C. 376
0-1 mA* 2" D.C. 196
0-1 mA 3 D.C. 35/
0-1 mA 37 D.C.** 35/-
0-5 mA 3 D.C. 45/-
0-100 mA 3" AC. 2216
150-0-1,500 mA 3~ D.C. 291-
0-500 mY 34 D.C. 326
05V = A.C. 2216
0-15V 27 AC. 1716
0-50 V 23" D.C, 28/~
0-150 V 247 AC 24/-
0-500 V (shunt) 24" D.C. 20/-
O-10 kY 24" D.C. 631-
*\Weston”, as usually used in HR.O.

as '*S”" meter. **Projection type
STABlLISED POWER SUPPLY-

UNIT TYPE 1280 (EDISWAN) with

5 independent outputs. h

|. 0-300v. |50mA metered and regulated

2. 0-300v. 75mA metered and regulateds

3, 200v. 25mA bias voltage

4. 6.3v. AC CT 4 amps.

5, 6.3v. AC CT 4 amps.

Stability 0.02%. Price £48. {

STABILISED POWER SUPPLY

UNIT TYPE R.1095 (EDISWAN)

with 2 independent outputs,

|. DC 120-250v. 50mA metered and
regulated

2. AC63v.CT 32

Stability 0.02%. Prlce £|B.
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TRADE MARK WE NOW HAVE TO

REGD. REQUEST THE AMOUNT

OF DENCO (CLACTON) LIMITED OF . 64. FOR OUR GENER-

AL CATALOGUE AND TO

IT IS ALSO A CUARANTEE OF | SAVE YOU POSTAL ORDER
WORKMANSHIP AND POUNDAGE CHARGE WE

REQUEST SEND is. 6d. IN

TECHNICAL PERFORMANCE STAMPS.
MODULATED TEST OSCILLATOR MTO.I

% Provides modulated signal suitable L.F. alignment, also trimming
and tracking R.F. clrecuits.

Frequency is continuously variable from 170-475 kc/s and
550-1,600 kc/s.

% Suitable for the alignment of transistor receivers.

% Operates from a single 9-volt grid-bias battery (not supplied)
which is housed within the unit.

% The case is manufactured from steel and is finished In siiver
hammer. The front pane! is gloss black bearing white lettering.
Dimensions are 5;%in. x 44Lin. x 3in,

v Supplied with full operating instructions.

PRICE £3/17/6

Stop Press 3 Pole 3 Way 3 Bank Switch 7s. 6d. each | Pole 8 Way
4s. 3d. :

DENCO (CLACTON) LTD.

(DEPT. P.W.)
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

NOW ADD F.M. RADIO to your MARTIN
=, AUDIOKIT SET-UP

with only 3 easy-to-assemble
prefabricated units

THE WORD M JE(\IPQ IS THE RECISTERED | Jutr's 5o cnent taar

The unique and ou dingly ful system
developed by Martin Electronics whereby pre-
fabricated transistorised units can be assembled
to make your own choice of hi-fi now brings
3-further Units, No. 15, 16 and 7 to enable you
@ Sensitivity—20 micro-Y to build a modern F.M. Tuner of exceptionally
for 20dB  signal/noise good design and performance. Intended primarit
ratio: 5 micro-Y for 40dB for those who have chosen an Audiokit hi
set-up, the Tuner may also ba used with other

® A.F.C. — ensures easy good amplifiers if desired. With a few simple
accurace tuning, connections, you will have a tuner of excelient
@ Tuning—88 to 108 Mc/s appearance to please the most critical ear, yet it is

© Audio Response—Fia surprisingly inexpensive.
from 30 to 15,000 ¢/s A whole range of Audiokit Units is Habl whlcg
—Tuni you can assemble to your own choice with ease an
L4 Er:?:ftfrv‘v,i':h S\TV‘i‘tT'?ff’\ro::ﬂ complete success. Ask for whe Audiokit leaflet.

i T T e tage for recording, C. < wm aen s v n o = ———y
pe % e R i
2 Xoovosassn | MARMIN cLECTRONICS

. Uni ted, '
é'erw?b:gnvee;:':‘:’-:zvgtlv:nessclgic'higgd 17 assembled I 154 High Street, Brentford, Middlesex i
UNIT 5 l.il:NA:T 16 ::Nn- |7d ] I EM. Tuner Leai:'t( :m#.d‘;om Leaflet @ |
F.M. Head |5 b ounting drive
[Tred §5.10.6 A £516  Hownrdge £1.17.6 | ,
condenser controls ' Name l
SUPERB QUALITY FOR VERY MODEST OUTLAY lAddr
From Radio and Hi-Fi Stockists Trade enquiries invited I i
MARTIN ELECTRONICS LTD 154/5 High Street, Brentford, T ]
* Middlesex ISLeworth 11612 I._______.______'._'_J
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Fig. 63: la/Va curve for a pentode. (Same curve for tetrode shown dotted for
comparison.)

7.4 Secondary Emission in the Tetrode

As can be seen from Fig. 62,

for the tetrode is unusually irregular.

to a phenomena called secondary
some electrons strike the anode
with sufficient speed to liberate an
electron from the anode surface.
This electron which has been
liberated moves into the space
between the anode and the screen
grid. Because the screen is at a
higher potential than the anode
the electron will move towards
the screen. This causes an
increase in the screen current
and a dccrease in the anode
current; in Fig. 62 it can be
seen that the anode con-
tinues to lose secondary electrons
until an anode voltage of about
65 is reached. Secondary emis-

the Va/la curve
This is due
emission. Briefly,

77

sion does occur after this point
but as the anode voltage is now
greater than that of the screen
the electrons will return to the
cathode and their effect will be
very small.

7.5 Adding a Third Grid—The
Pentode

In the tetrode the irregularity of
the Ia/Va curve is likely to cause
distortion in a circuit in which
the valve is used. If this distor-
tion is to be reduced some way
must be found of overcoming the
effects of secondary emission.
The simplest way to do this is to
introduce a third grid between
the anode and the screen grid.
This third grid is called a
suppressor grid. The suppressor
grid is always connected to the
cathode with the result that it is
always at zero or negative poten-
tial with respect to the anode.
Therefore any electrons which
are liberated from the anode will
now pass into the space between
the anode and the suppressor
grid: but as the anode is always
at a higher potential than the
suppressor grid the liberated elec-
trons will return to the anode. In
the pentode (valve with five elec-
trodes) the effects of secondary
emission is therefore overcome.
A typical [a/Va curve for a tet-
rode has been shown as a dotted
line for comparison purposes.

7.6 Other Multielectrode Valves

Valves for special applications,
such as for frequency changing
in a superheterodyne receiver,
may have more than three grids.
The heptode, which has seven

electrodes, and the octode, which has eight elec-
trodes, are typical examples.
too limited to allow any detailed description of
these types of valve.

Space is, however,

- Current +ve
L P
= 0 /\ YN \/TTnT. é
\/ ./ g
R
- Current —ve -3
(a) (b)r o

¢

Fig. 64: (a) Discharging a capacitance through a coil; (b) damped oscilh:ltiuns.:’;Y
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7.7 The Trlode as an Oscillator

If a charged capacitance is discharged across a
coil of inductance L and resistance R, free
oscillations will be set up. If a graph of current
against time is drawn it will take the form shown
in Fig. 64.

As can be seen from the graph the period of the
oscillations is constant, but as the capacitor dis-
charges the amplitude of the oscillations decreases.
This type of oscillation is called a damped oscilla-
tion. If the oscillations are to be maintained they
must be undamped oscillations, and in this case the
amplitude would be constant as well as the period
of oscillation. A valve can be used to supply the
energy required in order to maintain undamped
oscillations, but this energy must be supplied under
certain specified conditions.

7.8 The Conditions for Osclllation

When a valve, such as a triode, is to be used as
an oscillator the valve must supply its energy under
the following conditions.

1 The energy delivered by each impulse must
be large enough to make up for the energy
lost between impulses.

2 The impulses must be in the correct phase
so as to deliver the energy to the oscillating
system.

3 The energy, or impulse, must be supplied at
the same frequency as that of the oscillatory
circuit.

7.9 A Simple Valve-driven Oscillator

A simple valve driven oscillator is shown in
" Fig. 65. If oscillations are to be maintained, feed-
«back from the output circuit to the input circuit
must be ensured. In this oscillator the feedback is
obtained because of the mutual inductance between
the grid coil, L1, and the anode circuit L2 C1. The
correct phase relationship between the anode and
grid voltages can only be maintained if—

a the anode and grid coils are wound in the
same direction;

b the ends of the windings are connected as
shown so as to ensure the correct phase
difference.

It is obvious therefore that the power supplied to

the valve in the form of d.c. supplied by the
. battery is converted into power in the form of an
" alternating current in the anode circuit.

[

L2
XL
; Fig. 65: A simple oscillator circuit.

May, 1965

7.10 Grid Bias in an Oscillator

In Fig. 65 the components C2 and R1 have not
yet been mentioned. These components produce a
grid bias voltage which helps to make the oscillator
more efficient. In an oscillator with no grid bias
(negative) grid current will flow during the positive
half cycle of the grid voltage and the power
produced is dissipated in the grid in the form of
heat and reduces the efficiency of the oscillator. If
the oscillator is to operate with high efficiency the
grid must be biased beyond cur-off value. If a
battery were used to supply the grid bias the initial
small oscillations in the circuit would not cause
any anode current to flow and oscillation would
cease. The bias voltage produced by C2 and R1
however starts at zero and increases with the ampli-
tude of the alternating component of the grid
circuit, and therefore permits oscillations to con-
tinue. The method of providing grid bias which has
been described also helps to maintain the ampli-
tude of the oscillations in the circuit constant.

L1

(b)

Fig. 66: (a) A tuned-anode, tuned-grid oscillator; (b)
The Hartley oscillator.

F
choke

.;:‘.r__| +

=

Fig. 66: (c) The Colpitts oscillator.
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SOUTH SUPPLIES

(ELECTRICAL LTD.)

Post orders to 85 Old Kent Road, London, §.E.1

95 OLD KENT RD., S.E.1.

72 BOROUGH HIGH ST, S.E.1

90 HIGH ST., EDGWARE

17 WOODFORD AVE., ILFORD
291 HIGH RD., CHISWICK, W.4

BER 5810
HOP 2125
EDG 6751
CRE 4815
CHI 0154

EECO Model S.E.37B
Push Button 20,000 O.F.V. Test Meter
D.C. Volts. -1
10 - 50 - 250 - 500 A
1000 =
A

D.cC.
Current 0-
504, 10mA, ™
S0mA. .
Resistance 0-5K Q-5000K Q-5M Q.
Inductance 50H-DOVVH. Capacitance
150pF-0.02F. 1.B. —20Q <+u2DB
209 36DB. The simplest and most
gﬂ!cient meter on the marketPat fﬂﬁ'x
elow its true L& P
value. £5'15'0 2/6
EECO Model S.E.550
100,000 O.P.V. PROFESS!I‘OEI;AL TEST

=
il

Highest accuracy
b.ev.

0-0 at 100,000
250 O.P.V.
0-500-1000 at
35,000 O.P.V,
A.C. Voits:
0-2.5-10-50-250-
1000 at 12,500
O.PV.
D.C. Amps: 0-10p.a at 500mV.
250 2a-2 5mA-250mA-10 at 150mA.

Resistance: 0.20-2m-200k-20k.

160k-16k-160Q Centre Scale.
Decibels: —20 to 62 (0dB—0.776v),

£7.19.0 - 2 ©

EECO Model U.D.301
UNI-DIRECTIONAL
DYNAMIC MICROPHONE

/?féﬁ

Dual impedance (6000 50k0)
Prequeney Characteristics: 100 2. 14,000
ela. E3dB.

Sensitivity: —75dB —3dB at 600Q
—53dB 43dB at 50K Q 0dB = IV,
bar.

Directionally uni-directional (50£7.000
¢/s over 15 dB at 180°). This is a new
and high class dynamic uni-dircetional
microphone, very high in sensitivity
and excellent in frequency characterist-
ics, maintains high stability even
against poor ambicnt conditions.
Complete with 12ft. twin screened mic.

cable. P.&P.
Fully Guaranteed. £9'1 o' 3/6
EECO 4-Ch. Transistorised

MICROPHONE MIXER

Give all your re-
cordings that pro-
fessional touch. The Eeco mixcr allows
. you to mix 4 signals such as—Miec-tape,
recorders and tuner into a single out put.
Wonderfui for  groups, amateurs
recorders, ete.

Guaranteed to give hours of pleasure.

FAMOUS MAKES
AMPS & PRE-AMPS

at Vastly Reduced Prices
3/4 watts, £4.19.0. 4/5 watts, £5.13.8.

5/5 Sterro, £11.16.3. 10 watt with
separate Pre-amp. £15.2.6. 30 watt,
£16.2.6. 50 watt, £16.2.6, Tremolo-

Unit £3.15.9. Tape Pre.amp, £0.0.0,

TECH. MODEL PV-58 VACUUM
TUBE VOLTMETER
Finest design for stable and accurate measure-
ment. 19 tolerance on ail resistors. Large design

4in. 200/a mcter for accurate readings 11 meg.
ohm input.
Ranges:
—D.C.VL 0.1 5-5215-50-150-500-1500V.
+ D.C.V. 0-1.5-5-15-50-150-500-1500V
ALCY. 0-] 5 0-150-5300-1500V. RMB
0-1.4-4-14-40-140- 1 400-4000 P.P.
Resistance: 2 ohms ta 100 megohms
Decibels: —10d1 to +65dB.
Operation: 220/240V A.C. Size 7 x 43 x 4in.

Each tester is supplied brand new and fully guaranteed complete with

probe and operating nstructions.

The finest value i testers available at only £1 2 19 6 Pé/s& P,
- - ex.

EECO MODEL S.E.100

Complete
TRANSISTORISED VARIABLE
D.C. POWER SUPPLY
Meter Range: Voltage Range:

VoIt 20 V.1nC. 0-20 Volts
Current (-20mA Continnously
0-2001 A varniahle

Maximum Current 200mA  Intermittent 0-20V. 150mA
continuously.
Impedance Source: Current position 3.3 ohms. Voltage position 0.2 ohms.
Power lnput: 226/240 V. Size 6 x 3% x 2§in.

Fuse: 0.5 awmp stow blow in D.C. circuit.

The extremcly wide variable vollage range, low A.C. ripple and rource
impedance of the 8.R.100 makes it & most satisfactory power supply to
operate transistor radios, hearing aids. pre-amplitiers, instruments and other
electronic devices under repair. The 8.E.100 can be used in television and
radio servicing, as an A.V.C. or voltage svuree as a D.C. hlament supply
operate relays, recharge small batteries and light electro plating a» in
dentistry. P. & P. 4/8, Fully guaranteed and complete with

7 £6.10.0 N e it

test lead, croc. clips and operating instructions.
EECO MODEL_S.E.200 MINI-LAB
TESTER

Gap. 0-10V

——

This remarkable meter has seven test instrumenta
packed into one pocket size case which can be taken
and used anywhere.

Resistance Substitution 100Q - 1KEQ - 10KQ -

110K Q - IMQ. Capacitance Sulstitution .002mid-
005mid. - .02mid. - .1mfd. and 10mid.
Signal Generator. Frequency fixed at 4456 Ke.

justable to 700 Kc) output 35 MmV approx.
Audio Generator Frequency 400 cfs. Output 35m/v approx. D.C, and A.C.
Volts. 4 ranges 0-15-50-150-500 volts. at 4,000 O.P.V.
R.F. Field Streagth Indicator. Prequency range 1 to 140 Mc. Antenna §
sections, length 103in. Size 6 x 23 x 3iin.
The Mini-Lab is completely battery operated and suitable for quick checks
in the service shop and Home Bervice calls £8 19 6 each
. .

Complete
With Test I’rods and Battery Fully (iuaranteced.

FANTASTIC OFFER!

(Ready bnilt and working). 4-speed Record
Player. Incorperating a 2} watt output ampli-
tier, &in. 10,000 lne speaker and the latest
B.5. K. single player unit. Beautifully designed
wood cabinet covered with two-tone fabric in
bijue and grey. Mains voltage 220/260 volts

A.C. only. Wonderiul value at
£7.19.6

P. & P. 706

wemarE | S0

Height fully opened 333in.
Fully closed #3in. Three | MD 175 rg' 45/_
sections 1uily telescopue, DYNAMIC &
2 or § mic. adaptor MIC N P. & P. 2/
Price 39 sea.. P &P,
bi- Sensitivity—>55 Impedance
llezvy cast iron base. ¢B at 1000 BO0KQ
non-directional, latest American
Wonderful value. design.

ACOS
Die cast, hand shaped body. 8pecial offer 15/6 plus P. & P. 2/6.

MULTI METER BARGAIN. EECO Model 220S
4,000 0.V, on both A.C. and D.C. D.C. volts 0-5-25-125-500-2500.
A.C. volts 0-10-50-250-1000. D.C. current 0-25011A-0-250mA. Resistance
0-10K Q-0-1meg. Q@ Decibels —20 to +22dB. Meter size 4% x 31 x 14in.
Complete with test prods and battery Wonderful Value at 63/- plus
3/-P. & P.

RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE
Freg. Res. 30-12,000 ¢fs. Sensitivity 1R0m Viemfsee. Load lmQ 100 pf
Complete with Rapphire 8tylus. OUR PRICE 12/8 each, . & I". 1/-.

RN-OVER CARTRIDGE
I

RONETTE STEREO O.V.S. TURN-OVER
with Sapphire 3tylii. OUR PRICE 18/6 each. P. & P. 1

SUN
ACE

Ready bullt
4 transistor

Buper-de-
luxe tape
recorder cir-
cuit 4 trans-
istors.  Re-
cording D.C. bias } track built in 2}in.
P.M. speaker. Recording time 17 mins.
approx. on 200ft. tape. Batteries 1 U2—

PP3. Complete with crystal micro-
phone personal car phone, 200ft. tape
and reel, spare spool carrying strap and
batteries. Wonderful value. At only
£4.15.0 plus 4/9 P. & P. Fully guaran-
teed.

MINIATURE PUSH-PULL
AUDIO AMPLIFIER
4 Transistor
Output 200 mW. low and high gain

tnputs  to operate 3Q speaker.
Wonderful value 31/ P.& P.
2/

Complete with operating instructiona.

A GENUINE 4 AMP BAT-
TERY CHARGER for Only
496 P. & P. 4/6

Made in England to our own specifioa
tion and fuily guaranteed. High-Low-
Med, charge rate. 6V. or 12V. Belectar
Plug. 200-250V. Mains 8elector Plug.
4 amp Cartridge Fuse protection, com-
plete with mains lead charging lead amd
crocodile clips.

NEW!!! NEW!!!
CM6l—High Impedance Crystal Mle
with buil i
with Table 8tand, Plug-in Mic.
and neck holder, all in a wonderful
satin chrome finish.

* VALUE AT 33/6 g‘lua& IQ

VANTONE MAINS RADIOS
Ready built 5 valve superhet with bullt-

_in Ferrite.

—— g tuning
e 1= bar.

| I 37 £3.15.0.

| P plus 3/9

| - =P & P

_— - Fully

{“-_'HJ_'-'—_.L;?: Guaran-
A T teed.

eﬂﬁi This  wonder-

Tt fw little radio

- will receive

all stations on Med!wave loud and clear
inc. Luxembourg. Ideal for bedrooms
kitchens or as a second mains radio.

EHRECORDER

4 Transistor Tape Recorder. Ready
built. ¥asy to operate single lever
function eontrol 200mV output com-
plete with microphone—3in. Tape—
Spare Hpool—Personal earpiece and
batieries. Wonderiul value £4,19.6 plus
5/- P. & P.
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The revolutionary Tweeter
introduced at the Audio
Fair—and available now!

LOUDSPEAKER

MODEL 601
The basic H.F. unit
ready for building into
a speaker assembly. !t
will handle the treble
of 20 watts of music.

28 Gns,

i The IONOFANE operates on
ki the lonophone principle
invented by Klein of Paris and
is covered by British Letters
Patent No. 756546.

It is a high frequency

| loudspeaker having a perfectly
uniform response from 3 to
30 kilocycles, quite free from
resonances and colourations

i and with perfect reproduction
of transients.

It is fully guaranteed.

MODEL 602

The basic lonofane H.F.
unit, together with a
special 5in. mid range
unit, cross-over and
provision for connection
to an existing bass unit
of up to 20 watts
capacity. 45 Gns.

MODEL 603
A full range speaker
assembly of the highest
quality, consisting of the
fonofane H.F. unit new
5in. mid range and new
I5in. bass unit. Will
handie up to 20 watts.
75 Gns.

WRITE NOW FOR
ILLUSTRATED LEAFLET

-k HICK LANE

Acoustics sariey

LIMITED YORKSHIRE

Enquiries for these Speakers including the Wholesale
and Retail Trade may be sent direct to

FANE ACOUSTICS LTD., BATLEY, YORKSHIRE,
or to LINEAR PRODUCTS LIMITED, ARMLEY, LEEDS

May, 1965

Jason were first to produce a stable switched
f.m. tuner for reception of BBC transmissions
and an outstanding success has been achieved
with the introduction of simple-to-operate
switched tuners to receive both f.m. and TV
sound transmissions. Jason tuners and, test
equipment offer a wide choice of models
designed to meet present-day requirements
and are a delight to build.

- L, o 2

JTV2 SWITCHED TUNER for the reception of all BBC
f.m. transmissions and BBC-| and ITV television sound channels
at the curn of a switch. Foster-Seeley disériminator.
Built-in power supply. Sensitivity |0uV for 40 dB quieting.
Audio output 0.4V approx. All components including turrec
and coil plate but less four valves £14.0.4.

- -

I i et

JTL TAPE PREAMPLIFIER designed to suit any tape deck or

head. Will simultaneously record and playback stereo or

mono using two or four track heads. Especially recommended

for use with the Lorlin SB26 tape deck. (Send for details).

All components including valves £22.1.0. Ready built and
tested £30.9.0.

OTHER JASON KITS

FMTI F.M. TUNER, less valves e £5.19.0
FMT2, F.M. TUNER, less valves T £9. 9.0
(less power supply components) .. £7.15.0
FMT3 F.M. TUNER, less valves — £10. 9.0
(less power supply components) _.._. e £8.15.0
MERCURY 2 Switched Tuner, less valves _____ £9.15.4
ARGUS Transistor m.w. Tuner, complete £7.10.0
AGI0 Audio Generator, complete __. ———  £15.19.0
OG0 Oscilloscope, less c.r.t. — £18.10.0
WII Wobbulator, complete NEU—— Y PN L X )
EMI0 Valve voltmeter, complete __. £23.0.0
SB26 Tape Deck (built only). {-track mono — 31 gns,
4-track stereo 39 gns.

Write for descriptive leaflets and name and address
of nearest stockists

JASON ELECTRONIC DESIGNS LTD.

18 Tudor Place, Tottenham Court Road
LONDON w.I|
Telephone: MUSeum 4666/8
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7.11 The Frequency of Oscillation in an Oscillator

The frequency of oscillation in a valve driven
oscillator can be found by referring to Section
4-7 in the February, 1965 issue of this magazine.

7.2 The Efficiency of an Oscillator

The efficiency of an oscillator is simply given
by the relationship—
Output power
- X 100%
Input power

Efficiency =

7.13 Specific Oscillator Circuits

Shown in Fig. 66 a, b, c are three oscillator
circuits which are commonly used in amateur
radio work. Space does not permit a description of
the mode of oscillation of each type and the reader
is advised to find out the mode of operztion from
a suitable text book. (See Article 1.) The reader is
also advised to read up more fully the basic prin-
ciples which must be observed when dealing with
valve oscillator circuits.

Question

Using Figs. 62 and 63 as a basis, draw graphs to

show—

a The la/Va curves, for a tetrode similar to
that dealt with in Fig. 62, for values of con-
trol grid voltage of 0, —1 and —2V.

b The Ia/Va curves, for a pentode similar to

PRACTICAL WIRELESS
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that dealt with in Fig. 63, for values of con-
trul grid current of 0, —1 and —2V.
(Curves of the correct shape and approximate
position will be acceptable.)

Answer to Last Month’s Question

1 Mutual conductance is given by the change in
anode current divided by the change in grid
voltage which produces this. In the question,
the change of anode current was 2:8mA, or
0-0028A, and the change in grid voltage which
produced this was 1:6V.

Therefore gm = 0-0028/1-6

= (0-00175 mhos

or 1.750 micromhos (umhos).
Mutual conductance in mA/V will be given
by 2:8/1-6
=1-75mA/V.

2 In Fig. 58 a change in anode voltage of 40V,
(100—60), caused a change in anode current
of 2-8mA. The same change in anode current
was brought about by a change in grid voltage
of 1.6V. Therefore the amplification factor of
the valve is given by

60/1-6
= 7E
3 Cut oft for Va = 100V is Vg = —3V.
4 Cut off for Va = 60V is Vg = —1-5V.

Part 8 Next Month

gelling Out Fast !

HURRY FOR YDUFIS

YOUR
124- PAGE
GUIDE 10

BHTTER
MOTORING
AT LESS
COST

PRACTICAL anmsr
annual ESSE

2/6

PRM“CN. HU“SEH()[DER
{ANNUAL-1965_

PACKED WITH NEW IDEAS AND EXPERT
KNOW-HOW ON IMPROVING YOUR HOME .

2/6 from all Newsagents and Bookstalls

BIG DEMAND! GET YOURS NOW!

wWwWWwW. americanradiohistorv.com
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Warld-challenging

SINCLAIR

AVAILABLE FOR
BUILDING OR
READY BMLT

THE ONLY DESIGN
IN THE WORLD TO
GIVE YOU ALL THESE
EXCITING FEATURES

Y Pulse width modulated amplification.

Y Eleven transistor circuitry.

v Unique four transistor output stage.

Y Input sensitivity of ImV into 1K ohms.

Y 10 watts peak output into |15 ohms.

* gotal harmonic distortion less than
1%,

v Choice of tone contro! system for
mono or stereo to match pick-up,
micro and radio inputs.

Y Power requirements—I2 to |5 volts,

Y Very easy assembly.

TWO STAGE
PRE AMP

INTEGRATED 10 WATT
AMPLIFIER AND
PRE-AMP

4 THE ONLY
CONSTRUCTIONAL

Hi-fi quality for very low cost

By using pulse width modulation, the Sinclair X-10 integrated amplifier and
pre-amp offers the constructor entirely new concepts of amplifier design
and performance. Everything, except the tone and volume controls, is
contained on <he printed circuit board which mea:zures only 6 x 3in., and
since no heat sink is necessary, the saving in space is enormous. This gives
the constructor the opportunity to buitd a modern sleek hi-fi instatlation.
tn performance, the X-10 is a revelation in quality and power. There is
no falling off at higher frequencies up to 20Kc/s, transient response is
superb and current consumption for the power output obtained is appre-
ciably less than in comparably. rated conventiona! amptifiers. In fact the
X-10 wilt operate perfectly well from two 6-volt lantern batteries. The
Sinclair X-10 Manua! included with every X-10 Amplifier explains how it
functions and gives tone control and stereo Mmatching circuits none of which
costs more than a few shillings.

All parts for building, including
LLLIALT) It transistors, with X-10
Manual and instructions come to

£5:19.6

Ready bui't and ‘ested with
Y X-10 Manual

£6.19.6

X-10 Power Supply Unit (ready
built) for A.C. Mains.

£2.14.0

14
pair

L

NPN/PNP

BLOCK DIAGRAM
shows in simplified form the stages of fu_nction of this

remarkable amplifier. Such design with its very much
better standards of performance is made possible by use
of the very latest transistors and high quality components.

% FULL SERVICE FAGCILITIES ALWAYS AVAILABLE TO SINCLAIR CUSTOMERS

i SINGLAIR RADIONICS LTD. ’

| COMBERTON Cambridge <%
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Sinclair Uesigns

A LONG RANGE, POWERFUL
RADIO SMALLER
THAN A MATGHBOX

"SINCLAIR

MIGRO-

IT’S THE WORLD’S SMALLEST

Mo transistor set has ever yet compared with A.G.C

the Micro-6 for size, power, performance and oo includi MAT
design and th ds upon th wds are now in T —1 ﬁ”ml"”_‘it #nclu _‘"ge S -5,
wse throughout the world. Everything except the 1st R.F. 2nd R.F ightwerg earpiece and in-
lightweight earpiece is contained within the o *"*Lo-! Detector structions come to

smart minute white, gold and black case. Unique Amp. Amp.

features include bandspread over the higher fre-

quency end'o[ the medium waveband for easy ~ ,
reception of uxembourg, powerful A.G.C. to l_
counteract fading of distant stations, and vernier st A.F. 2nd A.F.] | 3rd A.F.

Qple tunir:’g. Qu:iality of reproduction is outstand- Amp. Amp. Amp.

ingly good. Order your Micro-6 now and prove

for yourself why it cannot be too highly recom- _ BLOCK DIAGRAM OF MICRO-6 Cl
mended as an intriguing design to build and a Six stage circuit using 3 special Micro-alloy MALLORY  MERCURY AEU-
most practical radio to use, and you can build it transistors (M.A.T.s) provides 2 stages of Type ZM.312 (2 required)
in an evening. R.F. amplification, double diode detector each 111

e and high gain 3-stage A.F. amplifier plus 1
* Measures 1%' X 1.5%7 X -%-” and A.G.C. Tunes over the Medium Waveband. facklofc 1 0.8

R Two self-contained batteri i b ‘Transrista’ black mylon wrist
Weighs Less than One Ounce 7ghours working tife. o o0 2% strap 716

SINCLAIR TR750 POWER AMPLIFIER | Trace that fault with a
eosures onlv2’n2- | SINGLAIR MICRO INJECTOR
2.
,45 y This ingemouﬁy‘deslfnsd de\:lce
Designed for i 3 - Another outstanding Sin- generates a test signa any ire-
vse with the $ f @ cla?r dersja-n_ Incomimtgs quency from 1Ke/s to30 Me/s which
Hicro-6 or A its own volume control and is injected via the probe into any
Stimhine on-off switch. Used with part of audio or radio equipment
Receiwvers the Micro-6 or Slim- enabling the user to trace laults
1 line, makes a power- rapidly and accurately. The case
it {ul high gquality car measures only 1.8 x 1.3 x #in. with
. portable or domestic sell contained battery. With full
radio. 750 milliwatt instructions.
output into a stand- Parts Ior building 27 6
= ar\(]j %5—30 olim speaker come t /
or 10mV input. Frequency
response from 30 -20,000 ¢/s f,fg‘ﬁgs',’g,}“ 32/6
+ 1dB.The TR 750 willalso make an
excellent mcno record reproducer SINCLAIR SLIMLINE
(vaired for stereo) baby alarm, etc. An extra-easy to build high performance
All parts with 39/6 Ré’ﬂlll/bltilti45l_ pocket radio. Ideal for begmners Case, 49/6
instructions come to and tested parts, earpiece and instructions come to

R g e iy T

} TO SINCLAIR RADIONICS LTD.,, COMBERTON, CAMBRIDGE e .. o

1 Please send items detailed below £ s, d.

|
|
NAME  oeooeeoeesesrseesressesessesesssssseesssessasessessons |
ADDRESS +.vveveeseresesassssesassssssssssassosesscensssmsasasone :
|
o |

For which | enclose cash/cheque/money order BLOCK LETT
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RECEIVERS & COMPONENTS

“ HEATHKITS * can now be seen in
London
terms. Free brochure.
REPLAC: TS LTD., Dept. PW1/9,
126 Hamilton Road, West Norwood,
S.E.21. GIPsy Hill 6166.

TRANSISTORISED SIGNAL tNJEC.
TOR. Complete kit of components
and ci.rcu.it of Injector for testing
amplifier or radio 10/- only. Post
free. G. P. MILWARD, 17 Peel Close,
Draytoh Bassett, Staffs.

WE HAVE large stock of surplus com-
ponents to dispose of, s0 we have
decided to oﬂ’er you a mixed parcel of
200 items for 45/- post d. You
won't  be disappointed. — GEORGE
HANNINGTON, 88 Latimer Road,
London, W.11.

R & R RADIO & T V SERVICE

Dept. P.W.

MARKET STREET, BACUP, LANCS,
Telephone 465

SALVAGE VALVES Tested befora despatch
4/6 10P14 §/= 3/6 20P4

4/6 20P5 30P16  5/=
1/6 80P4 7/- PCC84 4/-
8/ PCL8S
Prys1

3/8
30F5 &/~ EF85 5/ U301
10P13

8/

4J- 20P3  6/= 20D1

PL81 5/ 30P12
b/- PL36 6/- PY83
&/~ PCL83 b&/=

Bpeakers, Ex-TV, b&in. rownd, 6 x 4in., 3 8in,

round, 8/~; post 2/~ 2

Line Outpot Transtormers available, Btate set

model No.

Turret Tuners, 8/=, post 2/=

Boan Cofls, ets, Quote set model No. with all en-
quirles and B.A.E. for prompt reply. A.ll goods
sablect to faction or money r d.

DIRECT TV REPLACEMENTS LTD.,
largest stockists of TV compunents
in the UK. Line Qutput Transfor-
Frame Oubput Transformers,
Deflector Coll for most makes,
Official sole suppliers for many set
makers. Same Day Dispatch Semvice.
Terms C.0.D. or C.W.O. nd S.A.E,
for quotes, Day and NightfTelephone

Hill 6168, 126 Hamilton Road,
West Norwood, S.E.27.

TRAN‘SISTORS. UNMARKED, UN-
TESTED, 40 for 10/-, p. and p. 10/-,
4 packets post free. Relays, thousands
of types, special catalogue free,
General catalogue of Mechanical and
Electrical Gear, Tools, 5,000
items free. K. R. WHISTON (Dept.
PRW), New Mills, Stockport.

GUARANTEED NEW AND TESTED TRANSISTORS
Money returned if not satisfled
A102: XA 103: XA 104 XA 111: XA 112, 1/9 each
XB 113: OC 169, 2/4d.
0C 42: OC 43: OG 44: 00 45. 0C 71, 8/= each
XC 101: XC 121, 4/6 each
GET 8, 5/6d each
XA 701: XC 141, 6/3 cach.
0C 28, 8/- each
XA 702, 11/- each
XA 703, 13/6 each
Red, White or Green Spots, 8d, each
General purpose diode, 84, each
Rectifier GJ 3M, 8/- ench BYZ 13, 8/- each.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 7/3 per line or
thereof average five words to lne,
mintmum 2 lines, Box No. 1/- extra.
Adverusements must be prepaid and
addressed Advertisement
Manager, "Practlcnl Wireless,””
Tower House, Southampton St.,
London W.C.2,

RECEIVERS & COMPONENTS
(continued)

BARGAIN PACKS
Assorted Resistors $-2W.
300 — £1 60 — 5/a
$130 — l0/- 25 — 2716
Money with order
KINRAY COMPONENTS

575 Rayleigh Road
Eastwood, Leigh-on-Sea

A1 POST FREE BARGAINS: Gua.ra.n—
beedse tested Valves, EF80, , 9d.

ach; BCL80, 2/.; BCCS82, PY31 PZ30
3/- each: PY80 PY82 3/3 each; PL83,
3/8; PL82, PGFBO 3/9 each; 20P1 LI
EBF80, N3'1. /3 each; P’L33, 4/8;
PL31, 4/8. 10P13, §/3, S.AE. for Hst
or enqulrlm ‘Al RAD: COM-
PONENTS, 14 The Borough, Canter-
bury, Kent_

PRINTED CIRCUIT PANELS make
construction of 10W Push Pull 8tereo
or mono amplifiers dead easy! The
Symphony Panel provides all circultry
from input (50m/v) to output trans-
former secondary. Measure only 44 x
3}. Price 40/- each or with valves
(2x BECCS85's, 2x EL84's 80/-). N.R.S.
(Dept. PW), 16 Kings College Road,
London, N.W.3. PRI 3314.

POWER TRANSISTOR BARGAINS:
A 60W

18012 5Mc/s, 25/.; OC44/45/
82 Equiv., 2/-; OA7T0/79, 8d.; BY100,
4/6. SAE for list. D. & W. LTD,
220 West Road, Westcliff-on-Sea,
Essex.

SPEAKER REPAIRS, cones fitted.
Satisfaction arant

cu L.
REPAIRS, Pluckley, Ashford, Kent.

TRANSISTORS AT GIVE-AWAY
PRICE! NKT 124/5 Switching tran-
sistors. Also capable of being used in
all stages of a superhet. 6 for 10/..
OCT] equivalent 1/ each. 25 for £1
or £3 per 100. Miniature earphones
with plug and lead 5/.. Transistor
electrolytics 1/8 each. Brand new 4in,
speakers 18/-. Goods under 10/- add
6d. postage please. G. F. MIL

WARD,
17 Peel Close, Drayton Bassett, Staffs,

SUMLRADIO:

O 17D

V.H.F. Receivers P104 (R1392), 100 to 150
Mc/s. 13 valves, tuning meter. Good condi-
tion and complete with conversion instruc-
tions. £3.10.0, carriage 15/-.

30 Volts A.C. Rack Mounting Amplifiers.
4 watts 600 ohms output. Valves 624, 6V6,
8J7, 6J5, only 35/-, carriage pald.
Canadian Chamois Pddde(l Ifead and
‘;lﬁike Sets for 19 and 22 set, etc., 10/-, post

Send 8.A.E. for full Price Lists of iransisior
valves, elo.
CLEVELEYS ELECTRICAL
ENGINEERING COMPANY
Dept. P.W.. Bank Chambers, Poulton le Fylde, Lanes,

8aF S75Y Unused Tag-ended Electro-
lytics, 11/- per doz, post pald. 2
Colebrook Avenus, Southamp!

J Carbon Mikes with lead
and jack, 4/8, post 1/6. Low Impedance
Hex:%%mnes, with lead and jack, 6/6,
pos!

{Carriage charges apply to England and Wales
Telephone: Worthing 5097

(CX40/42 PORTLAND

ROAD. WORTHING
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TRANSUNITS LIMITED

All items Jlsted are new, of current manufacture
and avallable by return of post.

Makers’ Name & Ref, No. Price

CAPACITORS s
50 MFD 50V Dubtlier BR 4070

500 MFD 50V Dubllier C.T. Sleeved 2

1,000 MFD 50V Dubllier C.T. 8leeved 3
100/200 MFD 275V

Dubilier C.T.

1 MFD 25V Hunts 8M20

400,000 PF 125V 1%

102E3
85,200 PF 126V 1% S.T.C.
103GF
210,000 PF 125V 1% B.T.C.
102CV
423,000 PF 125V 1% B.T.C.
102EM

Bleeved ?
iB5LWE
iS5LWER
iSsLWE
4S5LWE

e o © a on oo

CONDENSER CLIPS

1n. and 140, TCC TYPe H? oo oo 3
CHASSIS PLUGS
3PinB. & L. Type L1348/CP ., .. 4 6

FREE SOCKETS
3 Pin B. & L. Type L1349/F8 e 30

CHASSIS PLUGS
12 Pin Painton 500688 .. .. .. 4 6

FREE SOCKETS
12 Pin Palnton 500886 ., <. < 8 9

INSULATED STAND-OFFS

Types 4A4, 4C4, and 1C8 o .. 5
MIDGET P.C. PRESET POTS

Types LPV 5K and 10K @ 1

Types LPH 5K and 10K,, . . 10
NEON INDICATORS

110V Red and Amber Type 8L78 .. 59

ROTENTIOMETERS

#n. Slotted Spindle 2 watt W.W. 1K, 5K

#n. Slotted Spindle 2 watt W.W. 10K,,
POTENTIOMETER ENOBS

Bulgin K107 e es  se s 6
PLESSEY SWITCHES

4 Pole 6 way Type GA2 Bize 3 .. .
RESISTORS

180 ohm 6 watd .o .o .o -
450 ohm 6 watt .o . .o .

17

17

IK 6 watt .. . . . . 17

15K 6 watt ., . . . 17

2.2K 8 watt s e es es 190

2.7K 6 watt re  ee  ee e 19

3.3K 6 watt . . 19

4.7K 6 watt oo o0 . 109

12K 6 watt e e e 26

120 chm 3 watt o0 4o oo 18

450 ohm mwm . oo . 18

3.3K 14 wal e es se e 1 8

47K14wa". . . .. .o 18

12K 14 watt 6 o o o &8

TRANBISTORI DIODES

0C35 .. 11 0 O0A5 ca 210

6 L e L 3o

30140 . llli g ED400 oo 3 3

ogzggg . 14 ¢ 8D9L 0 210
0202 . 130

0C03 .. 7 o D% = B

00205 .. 14 8 8D®4 . 3 4
0C206 14 8
aNI418 .. 10 8
ZENNER

D 21 o g 8

o 88

42 BB

12 3

70 12 8

6 8 . 128

z5 5 6 2B20 o0 40

VOLTAGE ADJUSTMENT Boanns
McMurdo 27900/A 9 4

Orders less than EI.P aP 1/- upboﬁ,l’ & P2/
above £5. P. & P,

TRANSUNITS LIMITED

79, HIGH STREET,
WALTON-ON-THAMES,
SURREY
Tel: Walton-on-Thames 21361
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RECEIVERS & COMPONENTS | RECEIVERS & COMPONENTS FOR SALE
(continued) (continued) (continued)
TRANSISTORS: Si 5 - g i i
m?lm beta 1'3 at sllcui%?m\?nlpls:mGlgzl'- ?l}’nsells.chHEoggy Pslgge;n;/eglpﬁgrgsf M o R S E hg:SDYE !

manium npn, minimum beta 50 at Ic

post or £1 dozen post free. Worth

=5mA, 5/-; pnp_ power studs, mini- | more for the componenis alone.
mum beta 50 at Ic=2A, 12/6. LONG- { Speakers, removed from TVs, all
LANDS, 6 Mansfleld Place, Ascot, | tested, 7in. x 4in., 5in., 5/- plus 2/-
Berks, post or £2 dozen post free. STROUD
AUDIO, Paganhill Lane, Stroud, Glos.

v RESISTORS! You can't resist thesel

2 YEARS' WRITTEN GUARANTEE. 1.000 assorted wattage and value.
Brand New, Unused and Boxed. Cannat be repeated at £2/10/- per

Complete range of Radio and Tele-
vision Valves.

S.AE. lsts.
AMATEUR ELECTRONICS,

240 Lichfield Road, Astom,
Birmingham §
(Dept. P.W.).

SYMPHONY STEROPHONER, patent
device invented by Swiss Orchestral
Conductor Hermann Scherchen. Con-
verts any mono radio, gram or tape
recorder to stereo for only 42/- (plus
cost of 2nd speaker). Illustrated bro-
chure from N.R.S. (Dept. PW), 18
Kings College Road, London, N.W.3.
PRI 3314.

SCINTILLATION COUNTER 1083 (B).

1,000. G, F. MILWARD, 17 Peel Close.
Drayton Bassett, Staffs.

MISCELLANEOUS

CONVERT ANY TV SET into an
Oscilloscope. Instructions and dia-
grams 12/6. REDMOND, 42 Dean
Close, Portslade, Sussex.

—ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
available—full circuits, drawings and
notes! It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and Swing.

Write NOW for free leaflet and further
details to C, & S., 20 Maude Street,
Darlington, Durham. Send 2id. stamp.

The famous RHYTHM RECORDED
COURSE cuts the practice time down
to an absolute minimum!

One student aged 20. took only 13
DAYS, and another, aged 71, took
only 6 WEEKS to obtain a G.P.O.
Pass Certificate. If you wish to read
Morse easily and naturally, please
enclose two 3d. stamps for full
explanatory booklet to
G3CHS, THE MORSE CENTRE, 45
GREEN LANE. PURLEY, SURREY.

CONSTRUCTORS, Hi-fi enthusiasts,
Service Engineers cannot afford to
be without our bargain lists. Guaran-
teed to save you pounds.—P. D, Co.
Ltd., 1-Richmond Place, Portsmouth,

240 ELECTRIC POWER emizzd

[T from 2 » CAR BATTERY
AMERICAN DYNAMOTOR UNIT

| Tapet 121, outpat 200725072t 150 to 220 watts.

= s | Petect far TELEVISION. POWER ToOLS aod all

St Uninersal AC/DC ELECTRICAL EQUIEMENT, gires

=1 woederful rasulis. Price ONLY £8 + 1t carriage

ﬂ_ﬁ Stud stamped eevalaps for 1ol cstrated detalls
N,

vy "SCIENTIFIC PROBUCTS, CLEVELEYS, Laues

Using
CV2316 Pboto tube plus 10 other valves,
counter with lens, each unit in case but made for
18in. rack mounting x 8fin.
POWER UNIT 1098 (B) for above, mains 200-50
input, ocutput atabillsed (1) 0-2 K Volits; (2)
0-300 V at 120 mA both adiustable, meter for
checking voltages same size as above, made by
Ferrantl. These two units are the complete set
and ate checked complete, but ae we know very
little about this kind of equipment no enquiries
can be answered. ONLY £12/10/0, BEB 10/-, or
elther unit £7/0/0. BRS 7/6. Scaling Units 109 (A)

B) B.A.E.
BULK PURCHASE of STABILISED POWER
UNITS
made by
MARCONI

or
EDISWAN
all Inputs
200-50 AC

(1) General Purpose P.U. two adjustable independ
ent outputs (11) — 0/250 V at 50 mA; (12) +
0/250 or 0/500 V at 250 mA, Also 6.3 at 9 amps
using 5-GZ32, 3~12E1 and 7 other valves, meter
for checking output voitage or current, both

voltages adjustable, 19in. rack mounting x
i;o‘{(sn.lo/ONLY £14/10/0. Matching case 20/-,

(2) Transistor P.U. Mk II Two ud&onshble indepen-
dent outputs (1) — 0/10. — 0/100 V; (3) + 0/10,
<+ 0/100 V metered output and same In looks
;lllgllﬁ as M:bove power unit, using 20 valves
. tchinfme?O-. BRS 10/~

(8) As above but 0/15 V, 0/{50 V. b

(4) Three outbuts 200-255, 255-350, at 200 mA,]
850-400 at 150 mA all adjustable 6,3 C.T, 4 amps
twice 19in, rack mountng x 8jin. £8/10/0,
(Two meters

Matching Case 20/-, BRS 10/~
e and Current.)

(8) Output 120-250 Variable at 50 mA, 6.8 C.T
4 ampa, nlla::wo meter;bvloluge. Current. 19in.
rack moun x 7in, 0. Mat >
07, Dok, /10/0, ching Case

Voltag

Refector Uaits 1.2-10
me/s. [n switched

suPpression of

X, or as a_station
relector for RXas, just
plug aerial into one
socket and conmect to
other socket, large tuning
knob and dial, in small
grey case, BRAND NEW
ONLY 86/=, post 5/-.

We have been informed by many well satisfied
customers that these units have been used for
Grid-Dip Osc., Bignal Generators, Receivers,
R.F. Preselector, etc., with very Jittle modification.
FEW ONLY LEFT.

J. T. SUPPLY

38 MEADOW LANE, LEEDS 11

METAL WORK

METAL WORK. All types cabinets,
chassis racks, etc., to your specifica-
tions. PHILPOTTS METAL WORKS
LTD., Chapman St.. Loughborough.

{CABINETS @ CASES
CHASSIS

Anything in metal. “One-offs' a pleasure
Send your drawing for quote
lled in any professi | finish

MOSS, WATSON

40 Mount Pleasant Street, Oldham
Lancs. MAIN 9400 P.WY.

Stove

FOR SALE

CONDENSER BARGAIN!
Paper Condensers, Hn. x §in.
for transistor sets. .0001, .001,

Mindature
Ide;l

.005, .02, .044F. also small 500uF and
2.2«F Condensers. All 7/8 per 100,
£3 per 1,000. MILWARD, 17

Peel Olose, Draylon Bassett, Staffs.

ELECTRIC SOLDERING-IRON

FANTASTIC
BARGAIN OFFER

Lightweight Pistol Grip handle
40 watt, 240/250v. A.C, Solid
copper bit. Detachable handle
forms cover for iron when not in
use, With 4ift. Safety 3-core
flex. Indispensable for

every home handy- ONLY
man. A boon to modsl
makers and & necessity
for every wireless en-

thusiast. Offered toP, & P, 1/-
you at this new amaz-
ing price.

C. H. SERVICE, (Dept. P.W.3)

Lusted Hall Lane, Tatsfield, kKent.

wWwWWwW . americanradiohistorv.com

HAMMER FINISH PAINT. The
modern finish for electronics. Can be
brushed or sprayed. Blue or silver.
2}oz. tins 3/8, }-pint 7/8, 1 pint 15/,
Post 6d. on any order. Trade supplied.

TALIT AINTS

FINNIGAN SPEC Y P
(pw), Mickley Square, Stocksfield,
Northumberland,

NOW
READY!, ...,

instrument
case assembly using our “Die Strip’.
The strip has been specially made for us at
Birmingham on qty. production, for low
price to the public. it is made of high
strength alloy and will enable any one to
assemble an instrument case or cabinet
in minutes. Fuil details of these products
will be sent free. Please send large
envelope self addressed.

88 set transmitter receiver. Chassis less

valves, 20/- each. Post paid.

Copper Laminate Board, single or double
sided, 5/- per square foot panels either
type 3ft, by 4ft., 33/-.

High Stab Resistors, 5%, 6éd.; 2%, 9d.;
1 %, V=, Every six packed in 7-compartment
linen finish component box.

Speakers, 3 ochm P.M. Sin., 5/-, 6in., 6/=,
7 x 4in., 7/-, 8in., 8/-, |0in., 12/6&

Please send S.A.E. for full Lists of other goods
on offer.

U.K. ONLY

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESHIRE
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FOR SALE

SINE COSINE POTENIOMETER
ASSEMBLIES

Ocntents:— 21 W.W. Pots: § x }in, ehatts, 10 x 1
K.chms 5 x 2.5 K.ohms, 4 x 500 ochms, 2 x 6 K.ohms.
90 W.W. resistors, 3 pairs of gears, 12 slide res,
Brand new. PRICE 22/8 plus 5/- post.

MONITOR UNIT Typelél

/P 200/250v. 50 c/s, contains:—CRT type VCR138A
and valves CV1065 x 3,CV1121, CV140, H.T. supply
18 450v. at 70Ma and E.H.T. is 2Kv. Metal rectifiera
are used in H.T. and E.H.T. supplies, Brightness,
Focus controls ete., fitted. Unit is complete with
outer cover size 11 x 10 x 9in. Supplied in new
oondition.

PRICE £4.15.0 plus 12/6d carriage,

POWER UNIT Type 311

LP 200/250v. 50 c/s O/P’'s+300 at 250Ma, —130
at 40Ma and +12v. D.C. smoothed at 4 amps,
valves 5U4 or 5V4 x 2, 6X6. The O/P’s are all fused
and can be switched remotely by relays in the P.U.
All H.T. circuits employ choke I/P filter, some
ncrease in H.T. can be obtained by using cond. filter.
The unit is complete with outer cover and circuit, in
very good condition. )

PRICE £5.10.0 plus £1 oarriage.

VHF RECEIVER Type 3683/4

I/P 200/250v 50 cfe. Two types available. Tuning
190 to 210 Mc/s and 155 to 165 Mc/s, there are readily
sdaptable to other frequencies. Valve line up EF54
RF, EB91 Mix, EC52 L.O., CV118 x 5 LF.8., EB91
DET, CV118 Amp, CV858 C.F.0./P. 6U4 Rect. L.F.
fs 13 Mc/s and H.T. supply 1s 275v at 100Ma.
Complete with outer cover in new condition. Please
state frequency range required,

PRICE £8.15.0 plus 10/- carriage.

HEADPHONES American type HMS33

600 ohms Impedance, Ligbt-weight type with soft
yubber ear pads in good condition but less lead and

g,
FBICE £2/6d plus 1/6d post.
@tt. G.P.0. cords with piug 5/- post pald.

P.C.R. COMMUNICATIONS R.X.

Covers long and medium wave and 8.W. 6 to 18 Mc/s.
Made by PYE and PHILIPS, 68 valvea R.F. and
9 L.F, stages, built in 5in. speaker. There is ample
goom to build an internal Power Pack. Supplics
required 250v 50Ma and 12v. 1.5a or 6v 3a R.EM.E,
reconditioned and tested.

PRICE £6.10.0 plus 10/- carriage. .o

A R C-3 Junction Boxes

Contains 6 24v relays, Cond.; Hash Chokes ete.

American manufacture,

| PRICE 10/8 plus 3/6 post.

SELENIUM RECTIFIERS

Half wave type I/P 300v R.M.8. O/P 100Ma with
ting brack American fact new and

boxed.

£/6 each plus 6d post or 4 for 10/= post paid.

MAINS TRANSFORMERS

Type 10K13178

?70v Prim.; Bec.; 350-0-350 at 95Ma, 5v 3a and 8.3v
18,

PRICE 85/~ plus 5/- post,

Type 10K16929

2307 Prim.; Sec.; 350-250-0-250-350 at 180Ma, 5v 3a,
PRICE 17/6d plus 4/6d post.

Type 10Ki6702

110/230v Prim.; Sec.; 12v 1.5a or 6v 3a ot it can be
msed 58 2 40W Auto transformer. Totally enclosed
construction with terminal block connections on I/P

and O/P,

PRICE 11/8d plus 2/6d post.

All above transformers are new and bomed.
B Ci033 V.H.F.R X

#mall 3 valve remote control R.X., tuning 70 to 80
Mc/s, uses valves 68H7 R.F. Amp, 68L7 DET/L.F.,
128N7 reiay control valve, also very sensitive 10K/
ehm relay I/P C/O. Ideal for conversion to 27 Mc/s.
American manufacture with eircuit.

PRICE 22/8d plus 2/6 post.

SEND FOR FREE LISTS8

B. SLATER

34 Lifford Street,
Sheffield 9.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE
(continued)

TELEVISION SETS, not working, for
callers only, 17in, £1/10/-; 2lin.
£3/10/ -3 14in. mains portables
£2/10/-. Phone: Bournemouth 26849.

TRANSISTORS

I- each. Red or White Spots.

21-each, XAI0I, XA102, XB103,
OA90, XALIl, XAll2, OC430,
V10/IS.

31- each. OC44, OC45, OC70,
0C71, OC8l, OC8ID, XAlSI,
XB104, XClol, XCIOIA,
OCi69, OC200.

4l- each. AFI14, AFIIS, AF116,
AFL17, OCI170, OCI71, XAl03,
XAll6, XB102, XB10S, XCl2l,
XUel .

5I- each. OCI39, OCI40,
0OC204, ORP60, XA701, XA703,
GET7, GET8, GET9, XCi4l,
BY100, OA2II.

10/- each. OCI19, OC22, OC25,
OC26, OC28, OC35, 25013.

ZENNER DIODES
4.7v. to 30v., iw. 316, 1.5w. 5/,
7w. 6!- each.

Plus many more. Send éd. in
stamps for full list and eq. chart.

B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

WANTED

WE BUY New Valves for cash, large
or small quantities, old types or the
latest. Send details. Quotations
by return. WALTONS WIRELESS
STORES, 15 Church Street, Wolver-
hampton.

May, 1505

SERVICE SHEETS

SERVICE SHEETS, Radio and Tele-
vision, 3/6 post paid. VEST AND
EMERY, 17 Hollgarth St.,, Durham.

SERVICE SHEETS, Radio, TV, 5,000
models, List 1/-. S.A.E. Inquiries,
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS for all makes of
Radio and TV, 1925-1964. Prices from
1/- with free fault-finding guide.
S.A.E. inquiries, Catalogue of 6,000
models 1/6. Valves, modern and
obsolete, Radio/TV _ Books. S.A.E.
lists. HAMILTON RADIO, Western
Road, St. Leonards, Sussex.

SERVICE SHEETS, also current and

obsolete Valves for sale. JOHN
GILBERT'S TELEVISION, 1lb Shep-
herd’s Bush Road) London, W.12.

Phone: SHE 8441.

S.E.S. SERVICE SHEETS for all TV,
Radio and Tape Recorders, etc. List
1/6 plus S.A.E. SUN ELECTRIC,
SERVICES, 38 St. George's Road,
Hastings, Sussex.

SERVICE SHEETS (75,000) 4/ each.
Callers welcome, Always open, 5
South Street, Oakenshaw, Bradford.

SERVICE SHEETS

4l- ea., plus postage

We have the largest supply of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Record-
ers, etc., in the country. Speedy
service.

To obtain the Service Sheet you
require, please complete the at-
tached coupon.

From!
Name:

Address:

etecsecssassassassecsssscnccessss

WE BUY New Valves and Translstors,
Amplifiers, Short-wave Receivers and
Components, etc. .D.A, MANUFAC-
TURING CO.. 116, Alfreton Road,
Nottingham.

VALVES wanted, reclaimed, tested,
TV, especially 30L15. State quantity
and price.—Box No. 58.

A PROMPT CASH OFFER_ for your

surplus brand new Valves and
Transistors. R.H.S., Beverley House,
Mannville Terrace, Bradford 7.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return
WILLIAM CARVIS LTD.
103 North Street, Leeds 7

To: S.P. DISTRIBUTORS
44 Old Bond St., London W.I
Please supply Service Sheets for the
following:
Make:....coeeen

Model NO:..eeeeseesseses Radio/TV

| also require list of Service Sheets
at 116
(please delete items not applicable)
| enclose remittance Of.c.ceeeeceocecnass

MAIL ORDERS ONLY  Ma PW.

www.americanradiohistorv.com
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BOOKS & PUBLICATIONS

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

SITUATIONS VACANT

AUDIO, America’s foremost journal.
Year's subscription 43/., specimen
copy 4/-. All American radio journals
supplied—Ilist free. WILLEN (Dept.
46), 6la Roadway, London, E,15.

SOUND RECORDINGS

A UNIQUE BUY. Recording tape top
brand, 7in. 2,400ft., D.P., 25/-; 5%in.
1,200ft., 19/6, P. & p. 1/6 per spool.
Bargains in all sizes. S.A.E. for list.
We repair buy and sell Recorders.
E. C. KINGSLEY & CO. LTD., 132
Tottenham Court Road, London.

EDUCATIONAL

RADIO OFFICERS see the world:
Seagoing and shore appointments
Our many recent successes provide

additional trainee vacancles during
1965. Grants availlable. Day and
boarding students. S:amp for pros-

pectus,
Bay.

WIRELESS COLI..EGE Colwyn

TRAINING
Full-time coursec. 1y HRADAR and
RADIO-TELEGRAPHY 1or prospec-

tive marine iladio Oﬂicem Govi.
approved exam. centr

Also courses in ba::lc "ELECTRONICS,
RADIO, TRLEVISION and PRACTI-
CAL SERVICING.

Apply:—Director, British School of
lolcgraphv. 20 Periywern  Road,
Earls Court, London, S.\W,..

THE INCORPORATED
TIONERS IN RADIO AND ELEC-
TRONICS (1.P.R.E.) LTD. Member-
ship Conditions booklet 1/-, Sample
copy of I.P.R.E Official Journal 2/«

PRACT!-

post free. Secretary, Dept B, 32 Kid-
more Road, Caversham, Reading,
Berks.

BECOME * TECHNICALLY QUALI-

FIED ’ 1n your spare time. Guaran-
teed Diploma and Exam. Home-study
Courses in Radlo. TV Servicing and
Maintenance. R.T.E.B., City and
Guilds, ete. Highly informative 120-
page Guide — FREE CHAMBERS
COLLEGE {Dept. 363). 148 Holborn,
London, E.C,1.

IN FOR SUCCESS

WITH ICS®

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for LE.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’’ R.T.E.B.,
etc. Many unique diploma
courses incl. Colour TV, Elec-
tronics, Telemetry & Com-
puters.  Also self-build kit
courses—valve and transistor.
Write for FREE prospectus and find out
how ICS can help you in your career
ICS DEPT. 541, PARKGATE ROAD,
LONDON. S.W. 11.

1

RADIO AND TV Exam, and Courses
by Britain's finest Home-study School.
Coaching for Brit.I.R.E., City and
Guilds, Amateur's Licence, R.T.E.B.,
P.M.G. Cert.,, erc. FREE brochure
from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

TV AND RADIO—A M.I.ER.E., City
& Guilds, R.T.E.B. Cert,, etc., on
“No pass—no fee” terms. over 85%
successes. For details of exams and
home <raining courses (including
practical apparatus in all branches
of radio, TV and electronics) write
for 148-page Handbook—free. B.LE.T.
(Dept. 242G), 29 Wright’s Lane,
London W.8.

A.M.l.Mech.E., A.M..LE.R.E., City and
Guilds, G.C.E,, etc., brlngs high pay

and security. No pass—no fee
terms. Over 95% successes. For
details of Exams and Courses in all
branches of Engineering, Bullding,
Electronles, etc., write for 148-page
Handbook—FREE. B.I.LET. (Dept.
242B), London. W.8

RADIO TECHNICIAN

A number of suitably qualified candidates
will be required for training. leading to
permanent and pensionable employment.
(Normally at Cheltenham but with oppor-
tunities for service abroad or appointment
to other U.K. stations.)

Applicants must be |19 or over and be
familiar with the use of Test Gear and have
had Radio/Electronic workshop experience.
They must offer at least “O" level GCE
pasces in Fnglish Language, Maths. and/or
Physics, or hold the City and Guilds Tele-
communications Technician Intermediate
Certificate or equivalent technical qualie
fications.

Pay according to age, e.g. at |9, £722; at
25. £929 (highest pay on entry) rising by
tour increments to £1,067.

Prospects o' promotion to grades in
salary range £997—£1,634.

Annual Leave allowance of 3 weeks
3 days, rising to 4 weeks 2 days.

Normal Civil Service sick leave regula-
tions apply.

Apply:

RECRUITMENT OFFICER (RT 37)
Government Communication Head-
quarters, Oakley Priors Road
Cheltenham

MULTIMETERS

i1lus. (eatlet on request. EPLOK, 10,0000, o v
£70€, post 1/G: EPA0K, 30,000 0.0.v. 108/-.
post 2/37 EP50K, 50.000'0.p.v. 148/-, post 2 .

MULTIMETER KT
18,00C o,p.v., 256 ranges, AC/DC Volts ur to
1000V, Direct Current to 2.8A, Ohms tc
10 Mpg 69/-.

Ilighr Stab. Resistors, {W, 1%. 2/-, Ful.
range.

Siznal Injector Kit. 10/-, post 1/-.
simple Analogue and Football Pool

Computers, Two very popular circults, 3/6.

Noughts and Crosses Machine, New Mark
2 version, still unbeaten. circuit 3/6.

Binary Digital Adder/Subtracter. The
very simplest digital machine, circuit 3/6.
PLANET INSTRUMENT CO.
25(w) LOMINION AVENUE, LEEDS

-
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have the
Cabinet

I UHR B e

for you

We can supply any cabinet
to your own specification
These are only twoexamples—
THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also cur
speciality.

The Grosvenor
Price I8 gns.

The Lowboy
Price 27 s

1:_’”llIIIIIIIIIIIIIIIIIIIIIIIIllIIIIIIIIIIIIIIIIIIII!!IIIIII

mrudib

100 (P565) Chase Side Southgate
London N.i14. Pal 3733/9666

FREE CATALOGUE

Send today for the new
Lewis Catalogue

uel;imned to assist yowr choicc of

E

sSent absolutely free, The new Lewls
Radlo Cabinet Catalogue—the most
comprehensive ever prebared Choose
{rom 49 different Models.

i lease send your new free 24 page
colour cabinet catalogue.

Name .
Address ...

= BLOEGK CAPITALS PLEASE =
SN EHnnNE
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10/14 WATT HI-FI AMPLIFIER KIT
A stylish
flnished
monaural
amplifier
with an
output of
14 watts
from 2
EL84’s in
push-pull
Buper rep-
roduction
ot both
music and
speech
with negli~
gible hum.
Separate inputs for mike and gram. allow records
and announcements to follow each other. Fully
shrouded section wound output transformer to
match 3-15Q speaker and independent volume
controls and separate bass and treble controls are
provided giving good lift and cut. Valve line-up
2 EL84’s, ECC83, EF86 and EZ80 rectitier. Bimple
instruction booklet 1/6. (Free with parts).

P.&P.

All parta sold separately. ONLY £6-1 9-6 6/6
Also avallable ready built and tested complete with
stapdard input sockets. £8.15.0. P. & P. 6/6.

Carrying Case for above 28/6, P. & P. 4/-,
SPECIAL HARVERSON OFFER !!!
BRAND NEW HEAVY DUTY 12in. SPEAKERS.
Reaponse 45 ¢/a-13 Ke/s. 1iin. voice coil. Available
in 3 or 15 ohms. Guaranteed full 15 watts British
rating. Heavy cast aluminium frame. These are
current production by world famous maker and as
they are offered well below list price we are not
permitted to disclose the name. LIMITED NUM-
BER ONLY. UNREPEATABLE AT 88/68. P. &
P. 5/-. Also 25 watt Guitar Model available at
25.5.0.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT AMPLIFIER KIT
Type TAI :

@ Peak ontput In excess of 1} watts. @ All standard
British components. @ Built on printed circuit
panel size 6 x 3in. @ Generous sizeDriver and Qutput
Transformers. @ Output transformer tapped for 3
ohm and 15 ohm speakers. @ Transistors (GET114)
or;81 Mullard OC81D and matched pair of 0C81 ofp.
® 9 volt operation. @ Everything supplied, wire
battery clips, solder, etc. @ Comprehensive, easy
to follow instructions and circuit diagram 1/6.
(Free with Kit). All parts sold separately.
SPECIAL PRICE 45/- P. & P. 2/6,

Also ready built and tested, 52/8. P. & P. 2/6.
4 pair of TAL's are ideal for stereo.

HARVERSON’'S F.M. TUNER Mk. |

® F.M.
tuning
head by
famous
maker.
® Guar-
anteed
non-drift

quency oOverage b
88-100 Me/s.
® Balanced diode output. ® Two LF. stages and
discriminator. @ Attractive maroon and gold
dial (7 x 3in. glass). @ Self-powered, using a good
quality mains transformer and valve rectifier.
® Valves used ECCS5, two EF80's and EZ80
(rectifier). @ Fully drilled chassis. @ 8ize of com-
pleted tuner 8 x 6 x 5{in. @ All parts sold separately.
Bet of parts if purchased at one time £5.19.6.
plus 8/6 P. P. and ins. Clrcuit diagram and in-
structions 1/6 post free. Mark II Version as abovc
but complete with magic eye, front panel and
brackets, £6.12.6, P. & L. 8/6.
Mark I Version &8 Mark I but with output atage.
(ECL82) and tone control. £7.7.0. P. & P. 8/6.
Handsome Metal Cabinets, Choice of Black or
Green, To fit Mark I, 25/~ P. & P. 2/6. To fit
Mark II, 17/6. P. & P. 2/6.
SPECIAL PURCHASE TURRET TUNERS
By tamous maker. Brand new and unused. Complete
with PCC84 and PCKF80 valves, 34-38 Mc/s LF.
Biscults for Channels 1 to 5 and 8 and 9. Circuit
lied. ONLY 26/- each. P. & P. 2/6.
GORLER F.M, TUNER HEAD
88-100 Mc/s 10.7 Mc/s. LF. 16/=, plus 1/9 P. & P.
(BOC8E valve 8/6 extra).

4-SPEED PLAYER UNIT BARGAINS
All Brand New in Maker’s Original Packing
S8INGLE PLAYERS
GARRARD SRP10.......... £5.9.11. Carr. 4/-
B.S.R. GU7 with unit mouuted pick-up arm.
£4.18.8. Carr. 4/-.
AUTO CHANGERS
LATEST B.S.R. UA25 Super Slim mono..£6.2.8
B.S.R. UAl5 £6.19.6; B.S.R. UA16..£6.19.6
LATEST GARRARD ATS .. .£8.8.0
Standard GARRARD Autoslim. .
GARRARD ATS ,...£10.10.0. Cai
All the above units are complete with tfo mono
head and sapphire stylii or can be supplied with
compatible stereo head for 11/6 extra.

SPECIAL OFFER!
Limited number of
E.M.l. 4 SPEED SINGLE
RECORD PLAYER DECKS

with unit mounted pick-up. Incorporating
the following special features: leavy 8iin.
metal turntable. Low tlutter performance
shaded pole motor for 200/250V. A.C. with
90V tap. Latest ultra lightweight pick-up
(5 grammes tracking weight). High output
mono ceramic cartridge. Autostop. Overall
motorplate size. 12 x 10 x 2{in. below and

A S NREPEATABLE OFFER AT

REPEATA

carr 4 89/6

THE NEW HARVERSON KIT FOR THE HOME

CONSTRUCTOR
A really excellent

all  purpose A.C.
mains _ 200/240v.
AMPLIFIER

KIT
TYPE HSL ‘FOUR’
3 VALVE, 4 WATT
USING ECCB3

EL84, EZ80

VALVES

Special in-

clude: )

@ Heavy duty double-wound mains transiormer
with el ic screen. @ 8 te Bass, Treble

and Volume controls, giving fully variable boost
and cut with minimum insertion loss. ® Heavy
negative feedback loop over 2 stages ensures high
output at excellent quality with very low distor-
tion factor. @ Suitablefor use with guitar, micro-
phone or record player. @ Provision for remote
mounting of controls or direct on chassis. @® Al
this builds onto a chaassis size only 7}in. wide x 4in.
deep. Overall beight 43i @ All components and
valves are brand new. @ Very clear and concise
instructions enable even the inexperienced ama-
teur to construct with 1009 success. @ Supplied
complete with valves, output transformer {3 ohms
only), screened lead, wire, nuts, bolts, solder ete.
{No extras to buy). P. &P,
PRICE 79/6 5

Comprehengive circuit diagram, practical layout
and parts list 2/6. (Free with Kits.)

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier. Bize
7in. w.x 24in. d. x 5}in. h. This amplifier (which is
used ina 29 gn. record player) employs heavy duty
double wound mains transformer, ECCR3, EL84,
EZS80 valves. Separate bags, treble and volume
controls. Comptete with ontpnt transformer
matched for 3 ohm speaker. Ready built and tested

PRICE 69/6 P. & P. 3/6.
ALSO AVAILABLE. Mounted on beard with
output transiormer and 6in. speaker, ready to
fit into cabinet helow. PRICE 89/8. P. & P. 4/6.

QUALITY PORTABLE R/PLAYER CABINET
Uncut motor board. Wil take above amplifier and
R.S.R. or GARRARD Autochanger or single
Record Player Unit. Size 18 x 14 x 8}in.

PRICE £3.9.6. Carr. 5/-

LATEST MODEL B.S.R. TU/I12
4.SPEED PLAYER

AND PICK-UP ]
ONLY Carr,
69/6 %7
7in. metal turntable
Low flutter perform-
ance. 200/250 v. _,f"
shaded pole motor f-=\
with 90 v. tap for |
valve heaters. High

gain crystal pick-
up with turnover
L#7/78 head complete with sapphire stylil.

3.-VALVE AUDIO AMPLIFIER MODEL
HA34 Designed for Hi-Fi
reproduction of
records A.C. Mains
operation. Ready
built on plated
heavy gauge metal
chassis size 74in.
w. X 4in. d. x 4§In. h.
Incorporates ECC83
EL84 EZ80 valves
heavy duty double~
wound mains transformer and output transformer
matched for 3 ohm speaker, separate I3aas, Treble
and volume controls. Negative feedback line.
Cutput 44 watts. Front panel can be detached
and leads extended for remote mounting of con-
trols. The H 434 has been specially designed for us
and ?utr q‘lal:)'i:i:]y order enables us to offer them
complete wit! obs, valves, etc. P. &P,
N - £4.5.0" 5

wired and tested for only. 5/-

—
NEW CARTRIDGE BARGAINS
ACOS 71-5 single sided crystal cartridge for Stereo
and L.P. records. Complete with diamond stylus
and universal mounting bracket. List price £2.6.4.

Qur price 18/8, P. & P. 1/-.

RONETTE STEREO 105 CARTRIDGE. Stereo/LP/
78.  Complete with two sapphires. Original list
price 67/8. OUR PRICE 24/-, P. & P. 1/~
GARRARD GC2 Mono complete. List price 24/11.
OUR PRICE 12/8. P. & . 1/~

STEREO AMPLIFIERS
Incorporating 2 ECL82's and 1 EZ80 beavy duty
doubleswound maing transtormer. Output 4 watte
per channel Full tone and volume controls.
Absolutely complete.

BARGAIN PRICE

© 1196 *ar

6 TRANSISTOR AND DIODE
SUPERHE

A first-class 2 waveband transistor superhet.
@ Printed circuit panel (size 8% x 2}in.}. @ 3 pre-
aligned L.F. transformers. @ High-gain Ferrite Rod
Aecrial. @ All First-grade transistors. @ Car aerial
winding. @ Push.pull output. @ All parts supplied
with simple instructions. All parts sold separately.
Set of parts if purchased at one time. ¥ £4.5.0,
P. & P. 2/6, Circuit diagram 1/6 (free with set of
parts).
35 OHM SPEAKERS

Suitable for use with above. 2in. (Goodmans. Tdeal
replacement for most pocket portables, 8/8, 33in.,
12/8; 5in., 17/6; 7 x 4in., 21/-, P.&P. 1/6 per speaker.

Portable CABINET
Size approx. 9} x 6§ x 3iin. Suitable for above
using 3%in. speaker, 26f-. P. & P. 2/,

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LF. transformers, one oscillator coil, one driver

transformer and wound Ferrite aerial (med., long

and car aerial coupling). 32/6 complete, post 1/-.

6 transistor printed circuit board to match, 8/8.

Post 9d. Cirenit diagram 1/6 extra.

SPECIAL BRAND NEW
TRANSISTOR BARGAINS
GET 15 (Matched Iair) 15/-; V15/10p, 10/-3
OC71 5/-; OC76 8/-; AF117 7/8; ORP12 10/6.

Bet of Mullard 6 transistors, 0C44, 2—0C45,
0QC81D matched pair, OC81, 26/-,
EDISWAN MAZDA
PXA101 8/6; XA103 8/6.
R.F.I. Pack: 1—PXAl02 Mixer; 2—PXAlol

LF. Amp. (Equiv. 0C44 and OC45).......... 10/6
H.F. 2 Pack: 2—PXA10l LF. 1—PXA102" Osc.;
i 12/6

1

L.F.6 Pack: X er, Matched
pair PX171, mounted complete with heat sinks
(Equiv, OC81D and OC81) .. ......... eenael.12/6

ALI, TRANSISTORNY POST FREE.

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19

Open all day Saturday

A few minutes from.South Wimbledon Tube Station
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K, ONLY. P. & P. ON OVERSEAS

ORDERS CHARGED EXTRA.

CHErrywood 3985| RIGHT
Early closing Wed. | p.m. Lo
{Please write cleariy)| FOR
MORE
ITEMS °

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES
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HARVERSON AMPLIFIER
BARGAIN
Special ofter o! Manufaeturers’ Surpins
2 VALVE GRAM AMPLIFIERS
Valves UY83 Rectifier and UCLS2 Triode/
Peutode giving 34 watts output. Overall chassis
size (inc. valves) din. high x 5% in. wide x 2 in.
deep. Kach amplitier new and tested and supplied
cowplete with valves, 3 ohun output transformer
and knobs for tove and volumejon off coutrols.

ONLY 37/6 P. & P.3/6

Can be used with 80v. motor tap or 1.3k. mains
dropper 2/ extra if required. Qwing {o the limited
number avaflable and the extremely high value we
regrei we cannol enler inlo any correspondence.

BRAND NEW 3 OHM
LOUDSPEAKERS
8in., 12/8; 6jin., 15f; Bm., 21/-; 10In., 25/-;
12in., 87/8; (12in, 15 ohw, 80/-), 10in, x Gin., 26/-.
Latest type E.M.L. 134 x 8in. with high fux
ceramic magnet, 11,000 gauss. Aluminiwmn centre
cone, 10 watts, 50 ¢/s to 10 Ke/s., 42/-.
P. & P. up to 6in. 1/8; uver 6in. 2/6 per speaker.

TAPE DECKS
COLLARO 8TUDIO DECK. 4 wmotors, 3 speeds,
push button control. Up to 7in. spools. £10.10.0.
P, & P.3/6.
B.S.R. MONARDECK. Singie speed, $§in. per
aec., simpie coutrol uses Biiu. apools, £6.15.0 plus
5/6 carr. and jps. Tapes extra on Loth.

BARGAIN OFFER CORNER

PRECISION 6 MINUTE DELAY ACTION SWITCH.
Clockwork actuated. Made by Smiths. Beparate
switching actlons at intervals up to 8 mins.
Fach switeh action designed for current loading
up to 15 amps at 250 voits. Suitable for photo-
graphic timer, sequence switching operatlons, etc.,
etc, Brand new and unused units offered at a
fraction of their true vaiue. OUR PRICE ONLY
10/~ each. Post Free. 2 for 17/6. Speclai quota-
tivns for quantity.

MAINS OPERATED WATER COCK. A solenocid
actuated flow control valve, 200/230v. 50 c/s.
A.C. operation. Operating solenoid ls isotated by
rubker diaphragm frum valve muechamusmy which
is coutained in heavy cast Lrass base. ¢ln. 0.D.
plaiu tube outlet, fin. lulet bore fitted with filter.
As used {n automatic washing machines and ideal
for any application where remote ow control of
Huide 15 reguired. Brand New. Approx. size
3% x 13 x 3tin, high. 12/6 cach, PUST FREL.
HEAVY DUTY NON INDUCTIVE D/P MICRO
SWITCH. Cunservatively rated 10 amps at ¥6uv.
Standurd one-hole tixing. HBody size 1{ x § x Llin.
deep, inc. terminals, 3/~ each. Post Free.

A.C. MAINS NEON INDICATOR. Yor pauel
tnounting, cut out size 1} x ) x fln. deep inc.
terminals. White case with red lens giviug bright
light. A.L. 200/250v. 2/8 each. {vst I'ree.
ROLA CELESTION, Approx. Y x 6in
Mlduie register speaker, 10/8. P, & P. /6.
VYNAIR AND REXINE SPEAKER AND CABI-
NET FABRICS. Approx. 54in. wide. Usually
85/- yard. OUR PRICE 13/6 per yard iength.
P. & P, 1/0 (min. one yd.)., $.A.E. for sampics.
ACOS CRYSTAL MIKES. High imp. For desk.
or hand use. High sensitivity, 18/6. P. & I 1/u.
TSL CRYSTAL STICK MIKE. Listed at 45/-,
Our price 18/8. P. & P, 1/u.

T.C.C. SUPPRESSOR CONDENSERS. 250v. A.C.
005 4+ .005 x .1. In tubular can 1iin. Jong x
Yin. cifn. 2 for 3/-. Post Free.

TRARSISTOR DRIVER and O/P TRANSFORN-~
ERS. (Tapped 3 ohms and 15 ohins output),
Plus 4 yuitable Trauvsistors giving approx. 1 watt
output, 25/, P. & . 2/6.

CONDENSERS, 3,000 mPFd, 12v. wkg. Size
8 x Lin. dla. 2/~ each. P. & P. 6d. each.
£-GANG .0005 TUNING CONDENSERS, “jin. h. x
2fin. d. x 1jin. w, with built-in trimmer. 4/6,
P& Po1/-

CONTACT COOLED BRIDGE RECTIFIERS, 250v.
at 125 mA. Size 11 x 1] x Jin., 5/6. . & P. 1/-.
MATCHED PAIR OF 24 WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
8tack stze 14 x 1% x in. Qutput trans. tapped for
3 and 15 ohm output. 1G/- pair, P. & P. 2/,
BRAND NEW PLESSEY 12v, 4 pin non-sync.
vibrators, Type 12 1.48D. ONLY 8/8. P. & P.
1/6 each.

TWIN TELESCOPIC AERIAL. Comprising two
8-sectlon heavlly chroined rods. Closed 12in. each
extending to 32in. each. Completely adjustable
from vertical to horizoutal. Bupplied complete
with universal mounting bracket, coax lead aud
;))lug. Huitable for F.M. or T.V. 12/8 plus /- P. &

4-.WAY NON-TARGLE TELEPHONE CABLF.
Latest apring back coll type, extends 12in .to bft,
Complete with rubber bushes, 4/ feach, P. & P. 1/-.

»

3 ohm

@ Easily fitted
@ No soldering or technical

@ Fits almost any cabinet with

@ Built-in ferrite rod aerial
@ Piano key switching

SPECIAL terms available of £3 deposit followed by I8 monthly pay-
ments of £1.14.6 (Total H.P. payments £34.1.0) post and packing 15/-
extra.

INDIVIDUAL CABINETS SUPPLIED ON REQUEST

LEWIS

PRACTICAL WIRELESS &

THE FAMOUS

~“Continental’

RADIOGRAM
HALF PRICE!

B e Magnificent Stereophonic Radiogram
Chassis complete with two 10in. elliptical loudspeakers.
Plus a Mono Stereophonic 4-speed automatic record changer

Only £29-19-6

@ Luxembourg and Caroline
received at full strength

@ Listen to U.S.A., Russia, Africa
Canada and even Australia

@ Unique Lewis Radio 365 day
guarantee, even on all the valves

@ Ali British make

knowledge necessary

minimum trouble

To avoid disappointment send cheque or P.O. for £3.15.0 immediately

LEWIS RADIO (P.W.55) 100 Chase Side, Souths
gate, London, N.14. Teleph : PAL 3733/9666

4 Harverson Surplus Co. Ltd.

RADIO CLEARANCE LTD.

27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188

Trade enquiries invited. The oldest component specialists in the trade. Est. 35 yrs.

LOUDSPEAKER BARGAINS STILL AVAILABLE

Lnormous purchases of Brand New and Guaranteced Plessey loudspeakers
enable us to offer these units at THE LOWEST PRICES EVER! Don't miss this
golden opportunity to obtain a first-grade permanent-magnet LOUDSPEAKER
ol the production line at LESS THAN THE MANUFACTURER'S COST! Read
carefully the prepared I elow and choose just the right speaker for the job—
t‘(‘:’\hl‘l'r])Al“\l‘ THE PRICES ANY WHERE! SELLING FAST—STOCKS CHANGING
SCHEDULE OF LOUDSPEAKERS AVAILABLE

Diameler (uuss  Imped. Dinmeler  (Jauss  Imped. Diameter Gawss Imped.
in, in. in. $h. in. in. in in n
inches lines ohms Price inches lines ohms Price | inches lines ohms Price
i 7000 80 8/= 3 8500 1l0/68 4 9500 25 11/8
23 T000 83 8/6 a3 8500 8 0/8 5 6000 a 8/~
2% 7000 50 8/6 33 7000 35 8/8 5 7000 3 8/8
2% 7000 80 8/~ 33 9300 50 10/6 5 7500 3 9/
3 8500 3 10/« 4 7000 25 11/6 5 8500 3 9/6
3 6000 5 8/8 4 6000 36 10/8 5 9600 3 10/
3 7000 5 B 4 7000 35 11/ 5 9500 15 18/6
3 7000 36 8/ 4 7500 b 5 8500 25 10/8
3 6500 80 9/6 4 2000 50 11/8 5 8500 35 11/8
3% 8000 15 10/~ | 4 8500 35 11/8 63 8000 3 11/-
3% 7000 3 818" 4 9500 15 12)- 8 6060 15 13/6
Gauss  Imped. Gauss  Imped. Gauss  Imped.
Elliptical tn. in. Eiliptécal in in Elliptical n in
Size tines ohms Price e lines ohms Price Stze linas oAms Prics
4 x 3 6000 3 766 x 4 7000 3 8/-t7 x 4 9500 3 11/«
5 x 3 9000 85 12/-16 x 4 8500 3 g/8|7 x4 9800 30 12/6
5 %3 7000 3 8|6 x4 9500 3 10| 3 X 2S00 g
5 x 8 9000 3 8/6|6 x 4 9500 335 18/- 8 x 2 9500 3 10/
5 x 3 9500 3 B/ 7 x 3F 7000 3 /618 x & 8600 3 1fe
6 x 4 6000 3 8/617 x 3§ 2500 3 10/618 x & 8500 16 15/6

ALLOW 2/- each Bpeaker for postage and packing and handling charge and pleass specify the exact
requirements—the nearest available will be sent.
SELECTED BARGAINS
Beautifully geared AM/FM 2 gang Condensers, 4/6: AM/FM IFT'S 465 ke/s and 10.7 Mo/8

4/¢ pair; Magnavox Crystal Tape Recorder Mikes, 12/8: 3 watt Stereo Amplifiers.
completo. ready to switch on. 78/6: Sentercell rectifiers R3/2D-D3-2-1-Y. £/6 each.
DIODES—0AT 0QA%. CG46H, G

, GD10, 2/~ each,
TIRAN TORS: OC45 4/G, PXAL01, 3/9, AF115, 4/8. Sub. min. Germanjum diode 1/3,
M1 diode 8d. each. Silicone diodes, 200 p.1.v. 200 mA. 1/- each, 400 p.1.v., 380mA, 2/8 each
please send STAMPED and ADDRESSED envelope with any enquiry. We regret no
catalogue—our stocks move too quickly! Kindly make Drovision for gdditional g‘.'m
and pigimge charge to avoid delay. Terms: Cash With Order or C.0.D. on

over =
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TEST METERS

. MODEL TP 58. Reads voltage up to
X t 20,000 obms per volt and A.C, at
10,000 O. .; D.C. Current to 500mA; Resistance
to 10 Megs.; Capacitance to 0.1 LF; Decibels from
—20 to +36. Size 34in. x Hiin. x 13in. £5.19.6.

2,000 O.P.V. MODEL TP 10, Reads A.C.and D.C.
Volts up to 1,000; D.C. Current to 500mA:
Resistance to 1 Meg; Capacitance to 1pF;
Decibels from —20 to +36; Output jack for
Audfo Measurements, 8ize 33 x & x ljin.,
£3.19.6.
e

80,000 OHMS PER VOLT MODEL 500. Reads
voltages up to 1,000 D.C. at 30,000 ohms per volt
and A.C. at 15,000 O.P.V.; D.C. current to 12
amps, Resistance to 60 Megs.; Decibels from —20
to +56; Incor; rrates iniernal buzzer for andible
warning of «_ewt shorts and blocking condenser
for AF. out put measurements. 8ize 3%/;4 X 6%/54
X 2fin., £8.19.8.

TRANSISTORISED TEST EQUIPMENT. Fully
guaranteed, brand new. By NOMBREX: 150
Kc/s.—350 Mefs. Signal Generator, £8.10.0.
Resistance-Capacitance Bridge, £8.5.0. 1-15 volts
D.C. Power Supply, £6.10,0. Aundio Generator
10/100,000 cfs., £16.15.0. Inductance Bridge,

By T.M.K. INSULATION TESTER. Measures up
to 500 megohms at 3 testing voltages, 100, 250 and
500. Supplied with leather case and leads, $17.10.0
Dlustrated details on any of the above sent on
request.

LINEAR AMPLIFIERS, LG34, 4 watts, size 8} %
4} x 2}in. high, £5.5.0, L45A 5 watts, size
7 x 7 x bin. high, £5.19.8. Protective cover, 12/9.
L5/65 5 watts stereophonie, size 103 x 8 X 6in.,
£12.12.0, cover with carrying handles 25/-,
*Diatonic” 10 watte Hi-Fi Ultra Linear Push-Pull
size 9 x 7 x 64in. high, £12.12.0. Cover with
carrying handles, 19/6, L1/10 10 watts Hi-Fi
Ultra Linear size 9 x 7 x 5in. high, £13.13.0.
Cover with carrying handles, 19/6. *‘Conchord”
30 watts Hi-Fi Ultra Linear size 12§ X 9 x 7iin.
high, £16.18.0, Cover with carrying handles, 25/-.
L50 50 watts Hi-Fi Ultra Linear, size 14 X 10 X
8in. high, #23.2.0. Cover with carrying handles.
82/6. All amplifiers for normal A.C. mains, and
ex stock. Details on rejuest

“Tripletone” Convertible Amplifier. 8ize 10 x
3 x 4}in. high. 4 watts output matched for 2-3
<hms, OR 2 amglifiers can be coupled together for
S8TEREO, £6.19.8 each.

“Tripietone” F.M. Tuner, size 11 x 6 X 3in. high.
Covezage 86-104 Mc/s. £13.19.6 (unpowered), or
£15,12.8 (selt powered). Details on request.
s ——

MICROPHONES. Crystal Types. Guitar 12/6.
Desk, with built-in stand 15/~ Acos 39/1 Stick,
and Table Stand 32/6. Super 8tick, with heavy
Desk Stand 49/8. Moving Coil Types, 8tick, with
heavy Desk 8tand 59/6. “Slimline™” Btick, 50K
impedance, with switch 75/-. Omni-directional
chrome plated die-cast frame, 30K, with switch
9,/6.
i —————————
ADJUSTABLE MIKE STANDS. with heavy bases
and plated stems. Table type 28/6, floor type 55/~

HARRIS ELECTRONICS
(London) LTD.

138 GRAY'S INN ROAD,
LONDON, W.C.1

Telephone: TERminus 7937
Please include carriage cost on ALL items
Trading bours 9 a.m. - 6 p.m. Monday ~ Friday.
Closed Saturday. We are 2 mins, from High Hoiborn
{Chancery Lane Station) and § mins. by bus from
King’s Cross.

Guaranteed Set Tested

24-HOUR SERVICE

DL92, DL94, SET OF 4, 14/

Any C.0.D, Parcel 4/3 extra.
Office address, no callers.

83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON, N.l6.

NEW VALVES!

1R5, 185, 1T4, 354, 3V4, DAF91. DF91. DK91,
DAF96, DF96, DK96, DL6, SET OF 4, 22/6.

VA2 i} DY8ge 6/6 PCL83 7/9
1D5 4y DY87 76 PCLB4 7/9
1R5 / EABC80 5/9 PL36 719
185 / EBC41 6/3 PL81 6/9
1T4 / EBF80 5/9 PL82 51/~
354 / ECC81 3/6 PL83 5/11
3vs /- ECC82 4/6 PL84 6/3
5Y3GT / ECC83 4/9 PY32 8/6
8K7G / ECCs4 6/3 PY33 8/6
BK8G / ECC85 6/- PYS80 4/9
QTG /! ECF80 %7/86 PY81 5/3
6SLIGT 4/ ECF82 7/~ PY82 4/11
6G i ECH42 7/3 PY83 5/6
12K7GT 3/ ECHS 6/- PY800 b5/11
12K8GT 8/ ECL80 b5/11 25 8/-
12Q7GT 3/ ECL82 6/6 U26 8/8
P4 13/ ECL86 8/- U191 9/6
25L6G / EF3% 3/ U301 11-
35L6GT 6/- EF41 5/ 801 15/-
85A2 5/ E¥80 % UABC80 5/-
CL33 /! EF /! AF42 6/11
DAC32 1 EF86 i UBC41 6/-
DAF91 3/ EF89 % UBF 5/6
DAFS$6 EL41 7/~ UCC84 711
DF33 EL84 4/9 UCC8 6/-
DF91 21 EY51 5/6 UCF80 8/3
DFg6 51/ EY86 5/6 UCH42 6/9
DHT77 3/ EZ40 5/~ UCH8BL 5/9
DK32 71 EZ380 I UcLs2 7/3
DK91 4 EZ81 4/ UCL83 9/6
DK92 8/- KT4l 1 UF41 6/3
DX96 6/3 PCC84 / UF89 5/9
DL 8/9 PCC89 / UL41 7=
DL 5/- PCF80 /! ULs4 5/9
DL92 4/3 PCF82 G/- URL 5/-
DL94 5/- PCF805 9/- UY4l 3/11
DLS6 5/6 PCL82 6/3 UY8 4/11
Postage 6d. per valve extra. Any Parcel

Insured against Damage in Transit 6d. extra.

GERALD BERNARD

1965 EDITION
RADIO AMATEUR
HANDBOOK

40/- by ARRL  Postage

196S. 26/-, Postage 1/-.

16/-, Postage I'-,

TAPE RECORDERS—How
Dubbe. 26/-, Postage I/-.

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

28/, Postage i/-.
INTER: G.E.C. TRANSISTOR

HI FI YEAR BOOK
Postage I/-.

1964,

by A. Douglas. 20/, Postage |/-.
COMPLETE CATALOGUE /-

19-21 PRAED STREET
LONDON, W.2

>
>

>
>
>
>
>
>
>
>
>
>

Phone: PADdington 4185
’. Open 6 days 9-6 p.m.
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WORLD RADIO TV HANDBOOK

RADIO SERVICE TRAINING
MANUAL by E. F. Rice. 30/,
Postage I/-.

UNDERSTANDING TRANSFOR-
MERS & COILS by E. J. Bukstein.

they
work by C. G, Westcott and R,

(%

RADIO WAVE PROPAGATION
VHF & ABOVE by P, A, Matthews.

MANUAL. 7th Ed. 18/, Postage /6.
1076,

AN ELECTRONIC ORGAN FOR
THE HOME CONSTRUCTOR

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

May, 1965

FAMOUS FOR THIRTY YEARS lor
SHORT-WAVE EQUIPMENT of QUALITY

H A C SHORT-WAVE
s s s KITS

H.A.C. were the original suppllers of Short-
Wave PReceiver Kitz for the amateur con
structor. Over 10,000 satisfled customers—

including Technical Colleges, Hcspitals,
Public Schools, R.A.F., Army, Hams, etc,

IMPROVED 1965 RANGE
1-Valve model “CX”, complete kit, Prioe 34/6

Customers say: 'Definitely the best one-
valve S.W. kit available at any price’. This
kit contains all genuine 8hort-Wave com-
ponents, a drilled chassis, accessories and full
instructions. Ready to assemnble and, of
course, as all our products, fully guaranteed.
FULL RANGE of other kita still available
including the famous model 'K, price 77/-.

Before ordering call and imspect a demon-
stration receiver or send for a descriptive
catalogue and order form to:—

“H A .’ SHORT-WAVE PRODUCTS
(Dept. T.H.), 44 0ld Bond 8t., London W.1

g z
S LISTEN =
-1
% AND ENJOY THE o
i WORLD’S RADIO AMATEUR  *
> AND BROADCAST STATIONS WITH =
Z  THE GREATEST OF EASE !!! F3

WE HAVE SOLVED your aerial problem for
WORLD-WIDE RECEPTION—NO MATTER
WHERE YOU LIVE ! ! !

World Expert Radio Amateur WIBB
(U.S.A.) claims the “‘JOYSTICK”
aerial—easier to read stations than with
his massive 520" VEE aerial 70’ high!!!
ZL4GA, who is probably NEW ZEA-
LAND’s best known Radio Amateur,
has scrapped his outstanding 300" 45°
high aerial and has WORKED ALL
CONTINENTS on the *“ JOYSTICK” in
under 12 hours ! !!

“CQ’ the Radio Amateur’s Jjournal
claims ““JOYSTICK"’ better for recep-
tion than the world popular DIPOLE
(four different receivers used to confirm
this decision!)
YOU CAN BE THE PROUD OWNER OF THE
WORLD’S MOST VERSATILE & COMPACT
““JOYSTICK** COMPLETE RECEIVING SYSTEM
FOR AS LITTLE AS
£5.11.0 (Standard system) p. & p. included
or the De Luxe system for £6.11.0 p. & p.
included.

Money Back if not Delighted
Not convinced? Then send for
brochure and showers of testimonials

PARTRIDGE ELECTRONICS LTD

(Dept. PW)
7 SOWELL ST., BROADSTAIRS, KENT
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CONCORD — Pioneers of the Low Priced Kits

MAKE 5 DIFFERENT TRANSISTOR
=~ RADIOS FOR

35/-

N() h)\PPR-
> IENCE N
i ESSARY,
& No Soldering.
Only & con-
nections tor
first radio to work
Just 1ook, you get
A.B.C, Plans. Cabinet.
Loudspeaker (alone 1 Earphone,
4 Semi-conductors, Condensers,
Reslstors, Tuner, Sy r.ch
i8 — EVERYTIIING! Loud clear
£ngllsh and Forelgn reception. As sup-
plied to Educational Authormes H.M.
orces, ew TESTIMONIALS GALORE.
lr It. O’'D. of Londonderry. writes:—
I recrived your components and 1 must
aay that I am very satistied with them. I have
it already sat up! .. .* COMPLETE HOM-
I{ Al)l() (()Ul{&l" Originally £6 SEND
Y 35/ pius 2/6 post ete. (C.O.D. 8/~

oxt

NEW RADIO

ANYONE
CAN BUILD

lll ll D TIIEM! ,
16 ocnnections! then hear it reach out
bringin
CLORT,
Many Testimonlals: M.H. of Bradford
writes;
Yaur Jets successtu’ly, {* is the frst ume [
zuw ever tackled anything like a radio, and
I must sta.e here and now, I am amazed how
2asy 1t 18 to a layman 'ike me.
tionsand plan have obvious/y been very care-
fuliv thouahr out 8o mut sven the most dim
can Joltow them .
Manutacturers to
plux 1/6 bost etc.
PARTS AVAILABLE SEPARATELY

Yo oo

AUE - OLDER  CHILDREN

no solderinz—only

in station after station, loud and
alm-of-hand s.ze 4% x 2i x liln.

. I have ust completed one o

Your instruc-

Dir(‘( t from

Y fully .
You. 18/8
(C.0.D. 2/6 extru).

cigarettes! —

2 hours,

C‘onductors
18/% plus /6 Pont. ete. (C.0.D, 2/4 ex.)
(Parts availab

AMAZING BIGARETTE
RADIO!

ONLY

1186

‘t perfectly ordinary packet of
but watch your friends
astonishment on hearing it fetch In
station after station,
8till holds 10 Cigarettes—yet cleverly
conceals highly sensitive, fully transistor-
ised cirouit (including tiny battery).
Even a youn<t boy can asseinble 1t in uncder
No soldering. No exnerience
neeessary, Only 16 connectlons to make,
ldeal for taking to worlk
our : ulging testimonial fle. .\lr.D . of
Iuddersfield writes:
the parts, ,in and it is workirw wonder-

. " ALL PARTS inoluding (?:rln{;

A.B.C. Plans, etc.
o separately).

loud and clear!

with you. From
... I have fitted

R.C. of HARRINGAY writes
Received with thanks Skyroma
. Very pleased. Working

B.M. of HARROGATE writes
« « « | would like to thank

you ... It is a reol bargain, more.

SOMERSET  writes  T.F.
. . delighted with this radio
. glad if you could send one

READ WHAT SATISFIED CUSTOMERS SAY

LS. of LONDON W.B writes
. . given it 0 good try out
and | am very pleased with
well. the results.

§.8. of

D.R. of GLASGOW writes
... it is a lovely little thing
and as clear as a bell.

of STEVENAGE writes
| would just like to say how
pleased my son is with this
radio.

)W of BRIGHTON writes
I have recommended your

radio to mony of my friends.

W.H. of MIDDLESEX writes
Thonk you for my dear little
radio. It is a real treasure
to me.

GONGORD ELECTRONICS

SEND /- FOR FULL LIST OF OTHER KITS AND STOCK RANGE
LTD. (Dept. P.W.19) 9 Western Road, Hove, Sussex

“I had six faithful serving men,
Who taught me all I knew,

Their names were ‘How' and ‘Why' and ‘What',
And ‘When' and ‘Where’ and ‘Who' "’

We wonder what the six faithful serving men would say, if you asked them:—

|. Where can | buy a special-purpose screw-
driver that holds the screws firm on the end

of the blade?

101G L.F. Choke?

3. What is the resistance of an Electrovoice

4. How is a PAI coil wired up?

2. Who makes the “Transmatch” Transistor

pre-amplifier?

Poor faithful serving men... even a pile of
encyclopaedias would not help them here! If only
they had known that these and thousands of
other such questions can be answered with a

Home Radio Catalogue!

You may not be seeking a situation as a faithful serving man,
but we are sure you will be interested in having a complete
reference of some 5.000 modern electronic components,
showing sizes, data and prices, and illustrating over 800 of
them. This Catalogue will save You not only meney. but

Tneid

time, trouble and temper,

5. Why cannot a Ribbon Microphone be used

out of doors?

6. When must a parcel be sent by road or rail?

be sent by return post.

ally, in each Catal
are S coupons each worth a 1/~ when used as directed. Send
us 6/- to-day with the coupon. This unique Catalogue will

WwWWwWWw.americanradiohistorv.com
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l Please write your name and address in block capitals l
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I NAME ............ R |
I ADDRESS ....coooveerrererenrennerenncrssnenensens |
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| HOME RADIO LTD., Dept.PW., 187 LONDON ROAD, MITCHAM 1
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VEROBOARD

The perforated Copper Board for
Modern. Circuaitry

15 x .15 pitch
25%x37 .. 3/~ 3.75x375 .. 3/8
I .. 3/8 Spot face cutte 9l-
.75 X 5 .. bl
Special Veropins, Pkts. 200 an .. 144-
X P. & P.on &all items 1/-
i TRANSISTORISED
/ MORSE OSCILLATOR
(Fitted 2iin. Moving Coil Speaker. Uses
type PP3 or equiv. 9v. battery. Complete

with latest design Morse Key. 22/6, plus
1/6P. & P.

TRANSISTORS—1st Grade only, no
seconds, no rejects, no surplus.

0C28 17/- 0QC77 9/- GETI05 10/-
0C20* 18/~ OC81* 8/- GETS73 12/8
QC4l 3/- OC83* @/~ ZN706A 17/6
OC44 g/@ OCI39 12/~ 2N458 20/~
0OC45* 5/~ OCl40 19/- SB345 7/

C71 5/~ OC17T1 10/8 AC107 14/6
0C72* 7/~ ©OC200 10/8 AF1l4 11/-
0C73 8/- OC21 21/~ AF15 10/8
OCT75 7/~ 0OC203 14/~ AF16 10/-
0C78 GETI104 ~ 6/- AFL17 " 9/6

8/-
=Avallable in matched pairs

| SIEMENS SEALED H/S RELAYS
H96A, 2.2 ohm+2.2 ohm. new .. .. 12/6
H69B, 50 ohm +50 ohm, new oo oo

HO6C, 145 ohm+145 ohm, new .. .. 12/6
H96D, 500 ohm +500 chm, new .. .. 12/86
HI6E, 1700 ohm +1700 ohm, ex-equip... 16/6

E SERVICE TRADING CO

PRACTICAL WIRELESS

BUILD AN EFFICIENT STROBE UNIT
FOR ONLY 37/8.

This wonderful device enables you to
‘‘freeze’” motion and examine moving
parts as stationary. We supply a simple
circuit diagram and all electrical parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and quickly construct
2 unit for infinite variety of speeds. from 1
flash in several seconds to several thousands
per minute. New modified circuits bring

rice down to 37/6 plus 3/- P. & P.

NSPP2 - CV2296 STROBOTRON  FLASH-
TUBE_made by Ferranti, brand new. 1.0.
base. Price 15/-. P. & P. 1/-.

NEW 3 AMP FULL RANGE
Variable Voltage Transformer
Input 230v. A.C., Output con-
tinuously variable from O-

.at $ amp. Open type as
illustrated, £3.3.0., inc. post.
1 amp type fully shrouded
0. Also avallable, 2.5.

= , 5, 8, 10, 12, 20, 37.5 and 50
£3.35.0d.t amp. Write for details.
LIGHT SENSITIVE SWITCHooj
Kit of parts, including ORP .12 Cad-
mium Sulphide Photocell. Relay
Transistor and Circuit, etc., price 25/~
plus 2/6 P. & P, ORP .12 including
circuit, 10/6 each.

plus /- P. & P.

D.C. AMMETERS
0-20 amp. D.C. M-Coil 2in. round .

12/6

0-5 amp, D.C. M.I. 2iin. round .. .. 118
0-500 Microamp, sub-min. 1iin. dia.

Scaled 0-1 milllamp. . co .. 2l-

Postage extra

All Mall Orders, Also Callers at:
47-49 High St., Kingston-on-Thames
Telephone: Kingston 9450  Closed Saturday

May, 1965

ULTRA VIOLET BULBS
Easy to use source of UV for dozens of prac-
tical and experimental uses.
12 volt 36 watt AC/DC SBC 6/6, P. & P. 1/-.
12 volt 60 watt AC/DC SBC 8/6, P, & P. 1/-.
Transformer to suit the above: Input 200-
240 A.C. Output 12 Volt A.C. 36 watt, 16/6.
P. & P. 2/6. Input 200-240 A.C, Output 12 volt
A'C. 60 watt, 22/6, P. & P. 3/6.

Set of four colours FLUORESCENT Paint,
Orange, Yellow, Green and Red, in toz, tins,
Ideal for use with the above Ultra Violet
Bulbs, 9/6, P. & P. 1

VAN DE GR‘AAF ELECTRO-STATIC
GENERATOR, fitted with
Motor drive for 230v. A.C.
elving a potential of approx.
50,000 volts. Supplied abso-
lutely complete, including
accessories for carrying out
a number of Interesting
experiments, and full inst-
ructions. This Instru-
ment Is completely safe,
and ideally suited for
School demonstrations.
Price £6.6.0, plus 4/-
P.&P

A.C. VOLTMETERS
0-200v. A.C. Rect. M-Coil 3in, type W23 45/~
0-300v. A.C. M.IL. 2tin. F.L. 5 .. 2218
0-300v. A.C. Rect. M-Cotl 2¥.
0-300v.

Shn. .. .. 29/
. A.C, Rect. M-Coll 3in. type W23 55/-

A.C. AMMETERS
0-1, 0-5, 0-10, 0-15, 0-20 amp. F.R. 2}in. dia.
All at 21/- each.

Personal callers only: 9 Little New-
port St., London, W.C.2. Tel. Ger 0576
(off Leicester Square)

IPADGETTS RADIO STORES

OLD TOWN HALL
LIVERSEDGE, YORKS,
Telephone: Cleckheaton 2868

(ﬂln. 13 Ch 1 U d 1
Sets, 50/-, carriage 10/-.
{um. 13 Channel Untested TV sets, 30/-,

jcarriage 10/-. Well packed but sent out at
jowner's risk.

Speclal Offer. Brand new rebuilt TV
Tubes., 12 months guarantee (not seconds).
AW43/80, MW36/24/44, 37/8, carriage 10/-.

|Single Phase 240 volt 1400 r.p.m. i-h.p.
fmooor with pulley, 26/-, less pulley, 24/,
ltully guaranteed, ex. washing machine.
iCarriage 8/6.

One Sixth H.P. Motor. 240 volts, 16/~
\post 6/9.

™v

} VALVE LIST
f EX equipment. 3 months’ guarantee

'EL91 1/6 = 20P4 8/g | PCC84  4/-
EL80 2/- U801 8/¢ ' PCL82  5/-
ECC82 3/ U281 /- PCL85  5/-
EY51 2/6 | U282 /- PL36 5/-
EY88 5/~ | U329 /- 2ATT 3/~
EBF80 4/6 T36 /- | 6CHE e
EBI1 9d. | 8V6GT /- | R18 3/6

1,38 5/~ | 6B3 1/6 | ARP12 1/6
EF91 9d. | 6K25 5/- 5/=
8F'1 1/- | 6P26 3/6 | EF50 1/-
\6F14 5/- | 8U4 5/- Doz. 6i-

F15 5/ | PY33 6/-
10C2 5/- | PY80 3/- Doz. 10/~
'10F'1 1/- | PY8L /- /
10P13 5/- | PL81 J= Doz. 10/-
'10P14 5/ | PL82 /- | 6V6

D1 /- | D183 18 Doz. 18/«
20L1 5/- | PL38 /-
20P3 - | PY82 I8 Doz. 18/~
20P1L 4/- | PCFrgo 4/~ ' U 5/-

{Bush 9in, TV Set, BBC Only. Untested but
jcomplete, 21/~ carriage 10/-.

‘Just the Job for a Scope. Tested with
€ tube, 55/~; BBC-ITV All channeis
75/-, carriage 10/-. Well packed but sent at
‘owner's risk.

{Spare Tubes, 100%. 17/-, carriage T/6.
PM Speakers, ex TV seta, All perfeoct.

I1Rola, 8 X 4, 3/ post 2/-; six for 20/~ DOt
free.

}Goodmans, 7 x 4, 5/- post 2/-; six for 32/=
post pald. 8in. round 6/-, post 2/-.

hPhilips, G.E.C., Plessey, 6in. and 5in.
iround, 3/= pOSt 2/-.

Reclaimed TV Tubes, Six Months’
‘Guarantee, Mullard MW 43/80. 30/-;
'Mullard MW 43/69, 30/-; Mazda CRM 172,

30/-; Mazda CRM 142, 17/-. Carrlage 10/-.
Pumps r d trom hing Machi
UG post 28 = = T e =

“GLOBE-KING”

Amateur Short-Wave Radio

For over twenty Vears the famous in-
comparable ‘‘Globe-King" single-valye
kits have been used by enthusiasts in
almost every countrY in the world
where low cost but high precision
standard equipment was essentlal and
demanded. We now take pleasure in
announcing the new transistor version.
model TR2—just two transistors giving
a tremendous performance. Send S.a.e.
today for interesting free literature on
this and other equipment. Overseas
enthuslasts, note we despatch to all
parts of the world via International
Postal Services.

JOHNSON (RADIO)
St. Martins Gate, WORCESTER

A.R.R.L. RADIO AMATEURS
HANDBOOK 1965

New Edition 40/-. Postage 2/6.
World Radio and T.V., Handbook 1963
by Johansen. 26/-, P. & P. 1/-.

How to Listen to the World, new ed.
by Johansen. 17/-, P. & P. 1/-.

Transistor Substitution Handbook,
American, Jap., etc. 12/6, P. & P. 1/-.
Amateur Radio Circuits, new ed. by
R.S.G.B. 7/6, P. & P. 9d.

101 Ways to use your Oscilloscope by
Middleton. 21/-, P. & P. 1/-.

British Transistor Directory by Bradiey.
8/8, P. & P. 6d.

Guide to Broadcasting Stations, new ed.
by W.W. 5/-, P. & P. 6d.

T.V. Fault Finding, new ed. by D.A.T.A.
6/-, P. & P. 6d.

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.C.2
(adjoining Lisle Street)

Please mention
“Practical Wireless”
when replying to
Advertisements

BBG2 (625 LINE) TV AERIALS

Mast Mounting Arrays, 9 element 45/-;
wide spaced high gain, 11 element 55/~; 14
element 62/6. Wall Mounting with
Cranked Arm, 9 element 60/-; wide spaced
high gain, 11 element 67/6; 14 element
75/-. Chimney Arrays Complete, 9 ele-
ment 72/-; wide spaced high gain, 11 ele-
ment 80/-; 14 element 87/6. Loft Arrays,
7 element 32/6: wide spaced high gain. 11
element, with Tilting Arm, 62/6: 14 ele-
ment 70/-. Al high gain units have
special Multi-rod Retlector. Low loss
co-axial cable 1/6 per yard.

BBC - ITV « F.M. AERIALS

B.B.C. (Band 1). Tele-
g(;onlc loft 21/-. External

LT.V. (Band 3). 3 Ele-

ment loft array 25/-. 5
element 35/-. Wallmount-
ing. 3 element 35/~ 5
element 45/-.
Combined B.B.C./1.T.V.
Loft 1+3, 41/3: 1 +5, 48/9;
Wall mounting 1+3, 56/3,
1+5, 83/9; Chimney 1-+3;
83/9: 1+5, 71/3.

F.M. (Band 2). Loft S/D 12/6. “‘H”, 30/-.

3 element, 52/6. External units available

Co-ax cable 8d. yd., Co-ax plugs. 1/3.

Qutlet boxes 4/8. Diplexer Crossover

Boxes, 12/6. C.W.0. or C.0.D. P. & P. 3/-.

Send 6d. stamps for illustrated lsts.

K.V.A. ELECTRONICS (Dept P.W.)
3b Godstone Road, Kenley, Surrey
CRO 2527

RES/CAP. BRIDGE ,%°/5...

Checks all types of resistors, condensers
6 RANGES
Built in | hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. K)
Raleigh Mews, Raleigh Street. Nottingham
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AGES ' This is a hand that can’t be beaten. Five
n models from our tremendous range of soldering

instruments. Superb performance. Amazingly
compact. Developed to simplify YOUR soldering.
Copper bits for greatest speed.
Permatip bits for long life. May we deal you in?
Brochure P.W. 10 post free on request
LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey
Telephone: CROydon 8589

N OM BREX INSTRUMENTATION

TRANSISTORISED SIGNAL GENERATOR
Model 27 £9.15.9

SHELVING

BRAND NEW
C.W.0. or C.O.D. FREE DELIVERY

within 14 days, N, Scotland, lreland,
LO.M., 10% extra.

7lin, high x 34in,
wide 12in, deep
] with 6 shalves

%

N
E as Hiustrated,
I'ach  shelf will hold over 3 cwt.
H Sheives adjustable every 2in. Btove
Q{E enamelied dark green. White enamal
N umta 609, extra,
AlSO available: 1;??:“ \:'id;l'l D;x::: Il\‘::‘)l:’u ul;:lvlce ?"1)3:70];4:: l:;;;a
% INDUCTANCE BRIDGE 66 .. £18. 5.9 ia wo w6 Gk 68l g
Y POWER SUPPLY UNIT 6l £6.13.6 ;i“;‘: "g“’:k e, g ;2;: g;: 1‘;;3
% C.R. BRIDGE 62 ... £8.10.9 35 In. Saln. 124 6 T3 71- 8-
% AUDIO GENERATOR 63 ... ... £17.0.9 T S
All Prices incIuPde Batttjr{, Post and Packing. e D 2 u‘:°$e,“§;'e,f§fd Kingdom Atomio Energy
rompt gelivery Buy direct from the manufacturess
S.A.E. for Technical Trade and Export
iries invited
Leaflets enquiries invite u{:H Dﬂ.I.E METﬁ.l. FHPD UGTE
NOMBREX LTD. Phone: 3515 ; WA‘EERF JOT — LANCS
Estuary House, Camperdown Ter., Exmouth, Devon A Phonk: ﬁuﬁﬁﬂndaie 322103
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Modern styling in light
grey with legible black
engraving.

Constructed to with-
stand adverse climatic
conditions.

Ever ready case, includ-
ing leads, prods and
clips.
Improved internal
assemblies.

Re-styled scale plate for
easy rapid reading.
2 basic scales, each
2.5 inches in length.

New standards of accur-

acy, using an individual

calibrated scale plate

d.c. ranges 2.25%, f.s.d.
s

PRACTICAL WIRELESS

May, 1965

GOURACY

AND

RELIABILITY

The Mk. 4 MULTIMINOR is an
entirely new version of this famous
Avo instrument and supersedes all
previous models. It is styled on mod-
ern lines, with new high standards of
accuracy, improved internal assem-
blies, and incorporating panclimatic
properties.

The instrument is supplied in an attractive
black carrying case, which also houses a pair
of leads with interchangeable prods and clips,
and an instruction booklet. It is packed in an
attractive display carton. Robust real leather
cases are available, if required, in two sizes,
one to take the instrument with leads, clips
and prods, and the other to house these and
also a high voltage multiplier and a d.c. shunt.

a.c. ranges 2.75%, f.s.d.

Available accessories in= I §

include a ZSgOV d.lc.

:::‘mpzl;e; :Irl‘unt:' fo‘: D.C. Current: 100uA fs.d. —A fis.d. in 5 ranges Resistance: 0-2 MQ in 2 ranges using 1.5V cell.

d.c. current measures . 1OV f.s.d. —1,000 f.5.d.in S ranges  Sensitivity: 10,000Q/V on d.c. Voltage ranges.
D.C. Voltage: 2.5V f{s.d. —I1,000 f.s.d. in 6 ranges 1,0000}/V on a.c. Yoltage ranges.

s D.C. Millivolt range: 0

—100mV {.s.d.

@ For full details of this great new pocket-size instrument, write for descriptive leaflet.

m@ LD AVOCET HOUSE &

92-96 VAUXHALL BRIDGE ROAD <

LONDON, S.W.1 & ViCtoria 3404 (12 fines) i%é
CROUP,
-

MMI7

7 VALVE AM/FM
RADIOGRAM CHASSIS

Valve line-up ECC85, ECHS1, EF89,

EABCS0, EL84, EM81, EZ80.

Three Waveband and Switched Gram.
positions. Med. 200-550 m. ng
1,000-2,000 m. VAF/FM 88-95 Me/s.
Philips Continental Tuning Insert with
permeability tuning on I'M and com-
bined AM/FM IF transformers. 470
Kejs. and 10,7 Mcfs. Dust core tuning
all coils. Latest circuitry including
AVC and Neg. Feedback., Three watt output. Bensitivity and reproduction of a
very high standard. Chassis size 13} x 6}in. Height 73in. Edge illuminated
glass dia 11} £ 34in. Vertical pointer. 1llorizontal station names. Gold on brown
background. A.C. 200/230v. operation. Magic-eye tuning. Circuit diagram now
available. Aligned and tested ready for use £13.10.0. Carr. and Ins. 7/6.
Complete with 4 Knobs—walnut or ivory to choice. indoor FM aerial 3/6 extra.
3 ohm P.M. Speaker only required. ded Quality X 10in,
R.A.27/6; 134 x 8in. E.M.L * Fidelity" 7/8; 12in. R.A. with conc. Tweeter 42/6,
Carr. 2/6

BARGAIN BUY !

A 24 gns. Tape Recorder offered at the bargaln
price of only 15 gns, plus 10/~ carr. Suppliedin
3 Units already wired and tested. A modern
Circuit for quality recording from Mike, Gram
or Radio, usiug latest B.B.R. Twin Track
Monardeck Type TD2. Valve line up—EF86,
ECL82, EM#4, EZ80, and Selenium Diode.
Send for detailed list—38d. stamp.

Complete Kit Comprising items below:
2-tone Cabinet and 3ip. x 5in. Speaker. Bize

14 X103 X 7HDe vunaere e rinacansanorae Q0a0oqg000g £3.10.0 Carr.
wired Amplifier complete with 4 Valves, front Panel, =
Knobs, etc. ............ 00 .. £5.15.0 Carr. 3/6

B.8.R. Monardeck Type TD2. . .. £7. 7.0 Carr. 4/6
Accessories: Mike, Tape, empty Reel, screened Lead and
Plugs, Instructions, ete. .. .eeieaceiiairiianae vives. £1.0.0 Carr, 2/-

BARGAIN PRICE 15 GNS. cerr. 10/-

6 VALVE AMJ/FM TUNER UNIT

Med. and VHF 190 M-550 M, 85Mc/s-103Mc/s, 6 valves and metal rectifier, Belf
contained power unit. AC 200-250 v.operation. Magic eye indicator, 3 push-button
controls, onfoft, Med., VHF diode and high output sockets with gain control.
Tlluminated 2-col. perspex ial 11} x 4in, Chassis 11§ x 4 x 5in. A recommended
Fidelity Unit for use with Mullard 3/3 5-10 amplifiers. Available only at present as
bullt up units, aligned and tested ready for use. Bargain price £12.10.0 Carr. 5/-.
‘We hope to produce this popular unit in kit form very shortly.

CONDENSERS—Silver Mica. All values,
2 pf. to 1,000 pf.,, 6d. each. Ditto

TRANSISTOR COMPONENTS

Midget L.F.'s—465 Kc/s®, in. diam. 5/3
Osc. Coil M. & L.W. ... .. 519
Midget Driver Trans. 3.5:1 ..
Qutput Trans. Push-Pull 3 ohms .. 8/9

Eleot. Condensers—Midget Type 1 mfd.
50 mid. ea. 1/9, 100 mid, 2/-, 12V.

Condensers 160 v. working: .01 mfd., .02
mfd., .03 mfd., .04 mtd. §d.; .05 mida
1 mid., 1/-;.25 mid., 1/3; .5 mfd., 1/8 etc.

Midget Tuning Condensers. J.B. “00"
208 pF and 176pF, 8/6; ditto with
trimmers, 9/6. J.B. 220pF and 105pF

eons. slow motion 10/6. 365pF single 7/6.

I

ceramies 9d. Tub. 450 v, T.C.C. etc. 001
mid., .01 and .1/350 v. 8d. .02-1/500 v.,
1/-, 26 Hunts 1/6, .6 T.C.C. 1/9 etc.,
CLOSE TOL. S/MICAS. 10% 5 pf-300 pf.
8d. 600-5,000 bf. 1/=. 1% 2 pf.-100 pi.
?.‘[i. 100 pf.+300 pf. 11d. 575 pf.+3.000 pi.

JASON F.M, TUNER UNITS
Designer-approved kita available.
FMT1. 5 gns. 4 valves 20/-.

FMT2. 7 gos. 5 valves 85/=.

JTV Mercury. 10 gns. 3 valves 22/6.
JTV2. £13.19.8. 4 vaives 28/6.

NEW JASON F.M. HANDBOOK %/6.
48 hr, Alignment Services, 7/6 pius 2/8.

RESISTORS—Modern ratings full range Red
10 obms to 10 megohms. 20% 3-} w. 3d. | NeW WA | VES B uced
ea., ditto 1 w. 6d. ea., 2 w. 6d. ea., 10% i-3 | Boxed argain
w. M, ea., 5% Hi-stab, 1-1 w. 8d. ea. (below {1\ 3/6 | EY86 P"“’Q
100 ohms and over 1 meg. 8, ea). 1% His |15 o0 e’ s S-
stabor . 1/6 em (below 160 ohsms 2/ ea). | 1R& 185 ) | BAE & /Ia
WIREWOUND, 25 ohms to 10K. 5w.1/8. | ECCs1 PCOBRY 8-
10 w. 1/6. 13 w. 2/-, ECCS2 } 7~ | PCF80 8/
VOLUME CONTROLS—5K—2 Meg, ohms, | ECC83 PCL83  10/8
3in, SPINDLES MORGANITE MIDGET |EcLSo 9/ [ PCL84 10 -
TYPE. ljin. dis. Guar. 1 year. LOG |ECL82  10/-| PCLs5  11/6
or LN, ratios, less Sw. 3/, D.P. Sw. 4/6, |ECL83  10/6 | PL36  10/8
Twin Stereo less 3w, /8. Bome values with | EF80 716 | PL81 9/6
DP 8w. 9/6. Eiss 1352 PLss gié
ENAMELLED COPPER WIRE—jlb. reels | EL33 g 1
Lig-og, 216 22g-28g, 8/-; 30g-34g, 8/9; |EL3¢  1%/6| PY82 ki
g ! 300 EL84 71- | U2 10/6
36g-3ng, 4/3; 39g-40g. 416, etc. sy i e
TINNED COPPER WIRE. 16-22g. 2/6 #1b. L~

gend for detailed bargain lists, 3d. stamp.
We manufacture all types Radio Mains
Transi. Chokes, Quality O/P Trans, etc.
Enquiries invited for Specials, Prototypes for
smail production runs, Quotation by return.

RADIO COMPONENT SPECIALISTS
70 Brigstook Road, Thornton Heath, Surrey.
THO 2188, Hours: 9 a.m.-6 p.m., 1 p.m. Wed.
Terms C.W.0. or C.0.D. Post and Packing
wp to  W. 9d., 1 b, 1/3, 3 ib. 2/3. 5 W. 2/9,
8 Ib. 3/6.

j

WwWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

May, 1965
FOR THE FOLLOWING BRAND NEW UNITS
AMPLIFIERS
TRIPLETONE HI-FI MAJOR 12 watt e - E15.18.6
TRIPLETONE CONVERTIBLE 5 wact = = £6.19.6
TRIPLETONE GEMIN!I STEREO 5 watt — — £15.15.0
LINEAR e — 3 watt - — £6. 6.0
LINEAR DIATONIC = 12 watt — — £12.12,0
LINEAR CONCHORD 30 watt — — £16.16.0
ADASTRA 3.3 — — 4 watt = = £4.19.6
LEAK TLI2 .. - — 14 watt e —~ £18.18.0
LEAK VARISLOPE PRE-AMP " o — — £15.15.0
LEAK TLSO _ — — 50 watt — —  £33,12.0
QUAD e e e 18 watt — — £22. 10
QUAD STEREO/MONO FRE-AMP = — — £25. 0.0
LOUDSPEAKERS
GOODMANS AXIETTE 8in. 6 watt — -  £5.5.0
GOODMANS AXIOM [0in. 10 wact — - £6. 6.0
GOODMANS AXIOM 201 15 watt -1 £10.15.0

BAKERS ‘SELHURST’ 3 or.-IS ohm

GARRARD AUTOSLIM 4-speed ..
GARRARD ATé6 TRANSCRIPTION
GARRARD 4HF TRANSCRIPTION
GARRARD A LAB SERIES —
-GARRARD 30! LAB SERIES __.
DECCADEC WITH DERAM HEAD

DELIVERED FREE U.K.
S.A.E. WITH ALL ENQUIRIES

EXPRESS ELECTRONICS
32 SOUTH END, CROYDON, SURREY
Telephone: Croydon 9186

JUNIOR 8in, — 8 watt foam £5. 5.0
STALWART [2in. — — 15 watt = — £5. 5.0
BASS GUITAR 12in. — 25 watt _ — £5. 5.0
STANDARD Heavy Duty 12in. 20 watt —_ — £7. 1.0
BASS Heavy Ducy 12in. 25 warte — - £12.12.0
AUDITORIUM 15in. — 35 watt e - £18.18.0
RECORD PLAYERS
GARRARD SRP|0 4-speed o —_ . £4.17.5

RN

INEREEE
™
x5

ONE YEAR GUARANTEED TUBES

1005 recunnep 21 in.| 99/6

, Add i0/- or o1 171in.| 79/6
o ot 1508
ohOld Tube. Carr. —L_ g [6

12in.
EX-MAINTENANCE TESTED TUBES

17in.—35/ Moqe makes and typas available. {4in.—I15/-
Guaranteed good picture. Carriage 5/- axtra,

EX-RENTAL TELEVISIONS

14 in. 17 in.
£7.10.0 £11.10.0

Coloured FREE LIST
Demonstration daily from our
large selection
12 months written guarantee
Channels for all areas.

Personal collection advised, or
ﬁurod Carr., 1 4in. 20/-; {7in, 30!~

ABRIALS. BBC/ITA combined Loft aid room aerlali—from 866~
BBO%3/UHYF and colour aerials—tfrom 28/6. BEND FOR FRER LIAT,

TELEPHONE FQ{‘DE"?E?&]IOO—IOI.' New Amoried elootro-
ytics and pfs. P. & P, 2/6.
. HANDSETS SPEAKERS 12/9. Brand new, 7 x din. and
IS 6 8 x 3in. P, & P, 2/3,
SPEAKERS 7/9. 6in., 8in.. 7 x 4in. and 8 x 3in.
. Ex, Mtd, Balvage. I', & P, 2/3,
pair VALVES 98d. each. 1.000's availsble. Bend for

H
G.P.O. pattern
House to Work-
shop, garage, in-
ter-office, etc.
Works off any
small bactery. P.
& P. 476,

List.
V/CONTROLS, 20—10/~, A selection of types
and sizes. P, & P. 2/6.

DUKE & Co. (LONDON) Ltd.
621/3 Romford Road, Manor Park, E.I2
Liverpool St.—~Manor Pk,—10 mins.

Phone: ILFord 6001/2/3 Stamp for Fee List
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THE THINKING MACHINE

We are told that the electronic thinking machine may very weill
become a reality in twenty or thirty years time . .. Ultimately, we
will be able to leave most of the important business and government
decisions to the impartial machine!

This could result {n some very interesting possibilities!

But, how about the immediate future? Are you prepared for the
electronic age that is now with us? Or more vitally still—are you
ready to face the age of automation!

Most readers of this message have already thought about this
important topic and realise that the major impact of the electronic
age 1s yet to be felt!

As each day passes. more and more semi-skilled jobs are disappear-
ing ... As each day passes, more maghines are controlled elec-
tronically ... Yet the eleotronic technmiclan and engineer are
becoming more In demand.

Are you considering electronics seriously? Would you like to try
a short course that will prove to you whether you should make
electronics your future work? We offer a shol't course that will get
you started the right way ... Completion ot the course will be
Your assurance that you should take more advanced study with
one of the very flne schools we have in this country ... But it is
essential to start somewhere, 8o why not start with 8im-Tech and
prove to yoursell that you have what it takes to learn electronics
easily—the cost Is very modest—the course excellent—the lessons
crystal clear, practical, easy to master and use. Early lessons make
fundamentals clcar even to the beginner, while other lessons will
glve you the practical knowledge of an expert!

This {8 a real home study course of 38 lessons that has been bound
into one glant eight by eleven inch, 216 page manual, Each page is
divided into two columns. A wide column features the texXt. while
anarrow column at the side has the instructor's comments, helpful
suggoestidns and additional pictures to simplity the more difficult
parts.

Everyone can benefit from this practical course, including
those who’s main interest inay be nothing more than a desire
to have a clearer appreciation of electronics as it relates to
their present work or hobby.

In addition to the course, Sim-Tech offer the opportunity to take
an examination in radio and electronics to those who have studied
the electronics course and feel that they have attained a sufficiently
high standard ol proficiency. There Is an additional fee of one
guinea for the examination. (Which is entirely optional.) Further
details are given with each course ordered.

Sounds good doesn't it, but how can vou be sure that you are not
wasting your money? Well. we will send you this course, on the
understanding that. you must be convinced this is the best value
you have ever seen in electronic training, otherwise you may
return the course (or have your money refunded if sent with order)
after you have examined it in your own home for a full seven days,

The price? Only 89/6d plus postage 1/6d. Terms? Why, of
course! Nee coupon. Upen to all permanent residents of the
U.K. exeluding Ireland.

SPECIAL! SEND CASH WITH ORDER AND WE WILL
INCLUDE A FREE 70 PAGE BOOK ON THE OSCILLOSCOPLE
UOR RADIO FAULT FINDING.

These books are regularly sold at 5/- each and are loaded with
useful information, By sending cash you reduce bookkeeping and
other costs, which savings we are able to pass back to you.

==<==<==IREE TRIAL OFFER!===—=-

To: Bim«Tech Book Company, Dept. XT1., Gater's Mill, West End, Southampton,
Hants.

Please send your ELECTRONICS AND RADIO COURSE for a tull seven
days’ trial, If not delighted, I may return the course post pald without further
obiigation on my part. Otherwise 1 will pay cash price, OR 10/9 fortnightly
until purchase price of 41/« plus 2/- gervice charge hua been paid.
{1 Tick here if enclosing full purchase price.
Please send me [[] FREE, RADIO PAULT FINDING BOOK.

[C] FREE. OSCILLOSCOPE BOOK. !

Amount enclosed £,........... veensn

¥ understand that von will refund this money in full if 7 amm not 1009 satisfied
Overseas customers please send full amount (including Ireiand),

ADDRERB |, iiiiiiiiniereieniiiinnsnnrnnssans R R N TPy T T TP T TN

CIbY . ierrecoeeeconncennreneececinnse
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s omosns viraows 7 & | AERO SERVICES LTI, B

44A WESTBOURNE GROVE “ ® 85 TOTTENHAM COURT ROAD

LONDON W2 Piease send al} correspondence and Mail Orders to the Head Office LONDON W1

Tel.: PARK 5641/2/3 When sending cash with order. please inclide 2/6 in £ for postage and handling Tel.: LANgham 8403
MINIMUM CHARGE L/i. No C.0.D. orders accebted

9/-5J5GT 9/~ DM70 32/. TRANSISTORS

_/Ie BTG gg; DT s/ i 11/ I-lasoo1 10/- 0cls 20/~ 078 -
T-6K7 - P - N8 H =
AR Tl b e AINE Hlarns o 22/8 0CT8D 7/
4/-6L1 60/-[ 1A B30 7/ 53 8- 0UPTL 1., AL 816 8/- Oousl 7=
-[SLGCT  7/612 5(-{EAK42 5O RLI 12/6 AVIIS  8/- 17/6  OCBLL /-
B/-(6LIs  8/-|2 3/-liR4 10/-, VK PO 13/-|A¥117 78 17/8 OUB3 8/
22/6[6Q7GT  8/-[2 2/-|1 6/-| '35 14/- 15/8 OC139 12/-
4/-168L7GT 5/-. 5/- V F1-PUss 12/- 15/- 0Cl40 198

4/- EBCKL  8/6] 3
B/-[EBESD 816 i 4j6|rcy7
53 716

8/-|6SNTUT 4/6
8/-[6U4GT 10/6 25LAGT
5/-|6U8 T16{2574G
9)-|2625
7/6 2578GT 8/8 uusu 25/-( 15053
4/-|30C15  10/-|6146 2716l ECss B
5/8(30C17  12/-{9002 5/8{ECO0 iF1e3 8ilp
8/-130F3 9/-]AC/TH110/- chl 5/, o

8/- OCL70 8-
8/~ OCI7Tl 9/-
8/~ 0C200 10/8
5/~ 0C201 20/-
5/ 0C202 15/-
8/- 0C203 14/~

¢
|< 191 4-|reess g/e\uN0l 18- K
4fg|P¢ =00 T8l
/ S412)-|UABCND 61-
10/-|PCCHY  11/={VA K2

3

5 0/-
51-{lI'cu 189 10/~ yBedr 7= (}ET88012/6
Ti=[UBCBL - JTX4A 6/-

5 EFI84  8/-(P TIBIURISY 8]6 g% _ . O -
8/-[30F L1 11/-1A71 9/-lECC: 4/- 6/6 j1x48 6/ 11/- 0C204 20/
IEFPGO  10/-1 POIRL 8/-|UBFsy - 7
;5: —'—T——'FIRST UALITY it 106- Pk 9i-UBLaL MA'l‘J.l:l 8/6 6/~ 0C205 22/6
12/ . EL38  17/6]PCFsu1 10/- \LLLM LATL21 8/8 8/- 0C206 22/6
- ELiL 8/~ L1802 10/~ U(_,( 7/- T1166 6/~ 8/~ 28004 10/-
a KL 9/-{PCIROG 13/ (] 9/8
10/- FLsL  8/g/PCL8L 9/~ l'Ul 21 8/6 SEMICONDUCTOR RECTIFIERS
12/ ELSd  5/-[PULR2  F-{UcH 12 8- RT1024 7/- 18004 /- DD05812/6
71 BLRS 8- PCLB3  Bf3|UUINL 7i-BYZ13 10/~ BY10oo 7/- BYZI10 718
14/- BRAND ELE6  7/6{PCLSS  8-[UCLs2 8/~ DDO00G 6/6 QAZ11 9/6 OA210 8/6
8/- VALVES huno 99/-[PULY5  9/-[UCLA3 10/-|
10/-] 2} 6/-{PCLS6 9= UL ./G\ZHN‘IMR DIODES
/6] 9/~ AT TY - b “sm 5/- I’Lm 10/- 1 142 2 8 VR475 6/6
4-125A 160/~ 7/6[30P12 6/6 EM34 IR 167U 10 VR575 8/6
4-230A 220/-/GCL6  9/-|10LD11 10/-13019 6/61IM50  6/6['LE1T/-[UFNS \vRIB 6/6
ATHA 10/-|6CW4 12/-|10P13 12/8{30PL1 11/6|CY31 /6] E 10/-[1351  7/6|PLy2 8/ UFHG I\S-HB 8/- VRYB 8/8
5R4GY 9/-[6DB4  15/+/10P14 12/6130PL13 11/- DA( 92 7)-|ECFR0  7/6IEMR4 8/ PL83  8/6lUINY Zs.2  6/6 vmoA 8/-
5T4 8/-{6EAS  8/-|12AHT 5/-|30PL14 12/6|DAKYL 4/6|ECIPR2  7/6|EM85  9/-PLsd  6/6UL4L szs 6/6

545 11/-|DAKY2  B/-|ECFsh 10/-|H Ms7 7f-PL300 15/-/ULs4 6
9-135L6GT 7/-|DAVFIS 6/-| KCH21 10/-|PYsL  7/-1"sis0  7/-|POWER UNITS TYPE 234
5V4AG  8/8i6F8G  5/«{12AT6  5/-35W4  5/-|DF66  6/-|ECH35 10/-|PY33  8/~|uuly  8/-[Vaine powered (230V a.c.) 19in. Rack
5Y3GT 5/-[6F11 8/-|12AT7 4/-|35Z4G  4/«|DF91 3/-|ECI142 “8/-|EY5L 7)-|PYsL 6/-{UY1N 10/-|[mounted fully fused power supply unit
523 8/-i6F13 8/68|12AUG  6/(35Z5GT 6/-|DF9G  8/-ECHB1 6/-|LY81  8/-|PYs2  6/-|UY21 8/ provuhua fully smoothed H.T. of 180 to
5ZAGT 8/-[6F17  6/-12AU7 5/-i50A5 12/-|DK91  5/-[KCL80 : ¢ 8/-|270V at 80 mA and L.T. of 6.3v a.c. at
6/30L2 10/-|6F23  9/6[12AX7 6/-|50B5  7/-|DK92  7/8/ECLS2 5/6/4 amps. Ftted with panel lamp, on-off
6A8 8/-(6F24 11/-|12BA6  6/-|5q05 6/6|DK96  7/8|ECLE3 8/-{switch, socket for connection of an

6AB4 6/8|6F256  11/-[12BE6 5/~ 50CD6G DL66  12/-|ECL86 5/6lexternal moving iron meter for reading
6AGS  2/66F28  10/~|12BH7 = 8/- 25/-DL63  10/-|EF30 85/-] X566 §f-/input and output volts depending on
6AG7  6/-6F33 6/-(12J7GT 7/6[50L6GT 8/8|DL69 12/6|EF37A i3 TH4l  10/-]) 20/-|the position of a ley switch.

6AHE 10/-l6J4 9/-|12K7GT 7/-185A2  8/6iDL96  6/8lEF39  5/-/KT66 15/-ITT15 85/-14759  22/-'Second band, in perfect order, £3.10.0.

A complete basic guide—

BEGINNER’S GUIDE GUITAR AMPLIFIERS
TO COLOUR by WITH TREMOLO

Terence L. Squires

TELEVISION AM.Brit.LR.E.

Explains fully how the signals are created
in the television studios, how they are trans-
mitted and the tech-
niques used to re-
ceive and display
them.

Five jack sock-
et inputs, four
with separate
mixing volume
controls and,
oue input
‘‘gstraight
© through”. Ali
inputs are of
very high sensi-
tivity only 10
wllivolts input
is required for

'28 Tull output,

i themn

pages * suitable for all

types of guitars

58 anr micro-

. phones. Hep-
diagrams arate Bass and

3 Treble controis,

T} . - giving a wide

((:)ovelzrs. Hlstor!’t_:;':vl . B range of lift
utline - e and cut. Separatr Waster gain control. Fremolo speed and depth controls.
Colour Signal - Jack socket for remote tremwolo switching. Outputs for 3 and 15 ohms
The Chrominance speakers. Valves used in the 30 watt and 50 watt amplifier ECC83, ECC83,
Signal - Colour EL34, EL34, GZ34. 1n the watt 'uuplmer ECCH3, ECCR3, EL84, EL84,

iesi - - BZB1. Au extra valve EC
Tr_ansm!sgor SR_e is complete with buseplate aml is solidly made of 18 gauge steel, finished
Ce""‘”gD e ;’,OUA’ [37 silver grey hammer. Size 12X %X 6} inches high,
gol - Domestic et | | mvoss

ysgems p 50 watt with tremolo .
ceiver Block Diagram Pl X
The SECAM Receiver 50 watt less trenuolo

30 watt with tremolo

etcy 30 watt less tremolo
15 watt with tremolo
15 watt less tremolo

is used in the tremuio circuit. The chassis

Only 15s. from all
Booksellers . . . or in ) . :
case of difficulty, 16s. by Add earriage 10/- any amplifier. Send for free descriptive leaﬂet.

post from George Newnes CREDIT TERMS ARRANGED

e oo STROUD AUDIO

ampton
W.C.2. NEWNES PAGANHILL LANE, STROUD. GLOS. Stroud 788
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blueprints

MOST of these blueprints are drawn full-size and although the issues containing descriptions of
these sets are now out of print, constructional details are available free with each blueprint

except for those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,

Londonn W.C.2.

DOUBLE-SIDED BLUEPRINTS

The Strand Amplifier ...
The PW Signal Generator

8 5
*
=

The Savoy VHF Tuner ... coo |, 5.
The Mayfair Pre-amplifier

The Berkeley Loudspeaker Enclosure . 51
The Luxembourg Tuner -

The PW Troubadour ... 716
The PW Everest Tuner

The PW Britannic Two NV 6l-
The PW Mercury Six ... a00 J]

The PW Regency coo |, 51
The PW International Short YWave Two °
Beginner’s Short Wave Two ... aoo |, o 51
S.W. Listener’s Guide ... -
Beginner’s [0-watt Transmitter ooo \L ¢ 51
Transmitting and Aerial Data... -
P.W. “Sixteen” Multirange Meter ...\ , 51
Test Meter Applications Chart . -
The Celeste 7-transistor Portable Radio\ 51
The Spinette Record Player ... -
The P.W. 35-watt Guitar Amplifier ... * 50-
Transistor Radio Mains Unit ... ooo |, 3 5/
7 Mc/s Transceiver -

RECEIVERS
The Tutor * ... 31
The Citizen * .. - 5/-
Dual-Wave Crystal Diode PW95 216
Modern One-valver PW96 216
All-dry Three PW97 316
Modern Two-valver ... PWwW98 316
A.C. Band-pass Three ... ... PW9 4.
A.C. Coronet-4 PWIOO 4/
A.C./D.C. Coronet ... PWIOI 4.
The PW Pocket Superhet ... 51-
MISCELLANEOUS
The PW 3-speed Autogram ... 8l.
The PW Monophonic Electric Organ 8l
The PT Band Il TV converter 116
The Mini-amp * 5/-
The PT Olympic * 716
The PT Multimeter * ... 5/

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are
we able to supply service sheets for commercial radio, TV or audio equipment.

QUERY SERVICE

The P.W. Query Service is designed primarily to
answer queries on articles published in the magazine
and to deal with problems which cannot easily be
solved by reference to standard text books. In order
to prevent unnecessary disappointment, prospective
users of the service should note that:

(a) We cannot undertake to design equipment or
to supply wiring diagrams or circuits, to individual
requirements.

(b) We cannot supply detailed information for
converting war surplus equipment, or to supply
cireuitry.

(c) Itis usually impossible to supply information on
imported domestic equipment owing to the lack of
details available.

(d) We regret we are unable to answer technical
queries over the telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query
not accompanied by the current query coupon
and a stamped addressed envelope.

QUERY COUPON

This coupon is available until 6th MAY, 1965
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, MAY, 1965

Published on the 7th of each month by GEORGE NEWNES LIMITED, Tower House. Southampton Street, London., W.C.2, and printed
in England by WATMOUGHS LIMITED. Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH

(A/sia) Ltd. South Africa: CENTR.

AL NEWS AGENCY LTD. Rhodesia. Malawl and Zambia: KINGSTONS LTD. East Africa:

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £1.9.0.
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ALL TRANSISTOR DESIGNS

FULL AFTERSALES SERVICE AND GUARANTEE

DETAILED
LEAFLET

OF ANY
MODEL ON
REQUEST

MONO or STEREO| {10 WATTS and 20 WATTS

AMPLIFIER
(20 watts peak output)

3 ohm Version

9 (1 £5.10.0°,

% 12/15 ohm
Version (2)

£5.19.6

P.P.2/6

@ MAINS UNITS 59/6 to power one amplifier, or 4916 to power |

two (state 3 or IS ohm Versions).

. MONO FULL FUNCTION PREAMPLIFIER (3)

[+mV Sensitivity with
8 input positions. Low
noise, high quality and
sensitivity. Gives
I watts with one power
| amplifier or 20 watts
two amplifiers.

Size 9 x 25 x 2in.
PP. 2/- (Dark brown with Gold front

St 'nwasmon Hi-Fi mj

@@@ 1@

kl
SHcren ¥y ‘BASS.

rurin VoLume F

PRICE £5.10.0

® [0 WATT POWER |

o | %

@ PUSH-BUTTON PORTABLE
SUPERHET RADIO to BUILD

* 6 TRANSISTOR

* PUSH-PULL OUTPUT
UP TO | WATT

* PRINTED CIRCUIT
* MW/LW TUNING
% SIZE 10 x 7 x 34in.

% ALL PARTS AVAILABLE
SEPARATELY

% EASY TO BUILD

Total Cost £7. |9-6

to Build

@ TWO WAVEBAND
SUPERHET CAR RADIO

l* PRE-ASSEMBLED UNITS

% 6 TRANSISTORS

% PUSH-PULL OUTPUT

SIZE 7 x 4 x 2in.

[ % FITS ANY CAR

% UNITS SOLD
SEPARATELY

P.P. 36
(Batteries 6/- extra)

o

Total Cost
to Build

£8 I9

7 x 4 inch SPEAKER and BAFFLE with Car Fixing Klt 20’-.
3-section Chromed Car Aerial, 1976.

panel, 8'6). H
(Also Multi-lnput Preamp as previously advertised, 65/-, .»;I‘s\oDIP‘I)E:V'(I:‘IABTLS“;ROOML;:;EP‘éﬁlls:Etz(e:“lV:/eab\;VwC‘ﬁ: ']
e wi'h Speaker, etc, £12.19.6.
. STEREO PREAMPLIFIERS (5)
e o channel version of @ TWO WAVEBAND POCKET
= ab i M
f ibove for MenoSieree. — SUPERMET
amplifiers. Size 9 x 3% RADIO tO Build
x |&in,
6 TRANSISTORS
erice £10.19.6 | ¥ bwitw TURING
PP 36 % PRINTED CIRCUIT
(Front Panel 1276). Y SPEAKER PUSH-PULL OUTPUT
Y CABINET SIZE 5 x 3 x lgin.
@ Above units are PRE-BUILT and TESTED. ltems (3) or (4) can | K ALL PARTS SOLD SEPARATELY
pe used with one or two amplifiers—items (1) or (2), with a Total Qost 85/- P.P. 2
mains unit. For Stereo Item (5) with two of (1) or (2) plus to Build (Ba(tery 2/6, Phone 5/-)
mains unit.
'@ VHF FM TUNER to BUILD
. VHF TRANSISTOR TUNER v FULL TUNING 87105 Mc/s “
Y PRE-ASSEMBLED UNITS Y 5 TRANSISTOR, 4
X s o 108 s * AVE, AFC
to s N
% 100mV, 100k ohm output | ¢ OUTPUT UP TO | VOLT
TR £12.17.6 [ e sz,
Units available separately. * i{: Iz’il)R(TgméOLD
SEPARATELY
CALL FOR DEMONSTRATION Total Cost £4 |Q & PP 26
to Build (Complete with front panel)
FOR ALL OUR TRANSISTORISED UNITS. CABINET ASSEMBLY 20'- EXTRA
HENRY'S RADIO LTD.| | 90 Pages | @ 4 watt and 11 watt
303EDGWARERD.,LONDONW2| [Lasess, fully detaiied

and illustrated com-

PADdington 100B/9 ponents and equip-

logue.
Open Mon. to Sat. 9-6. Thurs. | p.m. ment cata
Open ail day Saturday Price 2/6 g:»sdt

Py LET US QUOTE FOR COMPONENTS
F

OR YOUR CIRCUIT

Package AMPLIFIERS

+* 6-TRANSISTOR DESIGNS, output to 3
ohm SPEAKER. 6mV into |k ohm. I3 watt
9 to 12 volts. 4 wau |7_ 18 volts.

SIZES: 24 x 2 x
e 1916 T e 65/-

e

IS
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