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JACKSON

the big name in PRECISION components

MINIATURE AIR TRIMMER
Jackson type Clé is a
robust air di-electric trim-
mer of very small size.
Suitable for use in high
grade equipment. The
standard component is de-
signed for mounting on its
base by two [0 BA (-07in.)
clearance holes; two other
forms provide for printed-
circuit mounting. Price

9/6 each

% Capacitances: 2-7-7-5pF, 3-8pF, 3-11-5pF.
% Air gap 0-0075in.
% Length back to front 0-4in. to 0-58in.
% End area 0-375in. square.
% Silver-plated brass vanes
% Siliconed ceramic insulation
% Beryllium copper rotor spring
% Temperature coefficient plus 50 p.p.m. per deg. C.

Actual Size

MADE IN ENGLAND
Write for literature

JACKSON BROS. (LONDON) LTD.
(Dept. P.W.) KINGSWAY-WADDON, CROYDON,
SURREY

Phone: Croydon 2754-5 Grams: Walfilco, Souphone. London

N OMB REX INSTRUMENTATION

WIDE RANGE

(T TRANSISTORISED
: SIGNAL GENERATOR
MODEL 27

¥ Range 150K ¢/s-350Mc/s

s Direct Calibration

% Mod. or Unmod. output

Y% Accuracy better than 2 9/
£10.16.9.

. ALSO AVAILABLE

C. R. Bridge 62 .. £9.6.9
“ Inductance Bridge 66 .. £18.6.9
Power Supply Unit 61 .. £6.14.6

WIDE RANGE TRANSISTORISED
AUDIO GENERATOR 63

Y% Range 10¢/s-100Kc¢/s
Y Sine or Square Wave
+ Accuracy & Low Dist,

+¢ Calibrated Output
£17.1.9

All prices include battery, post and packing

S.A.E. for Trade & Export Prompt
Leaflet Enquiries Invited Delivery
NOMBREX LTD "98%06™

Estuary House, Camperdown Ter., Exmouth, Deven




VA LVE GUARANTEED 3 MONTHS .
BY RETURN OF POST A 5 ——

isfacti M Back ¢ % ds if returned d within 14 days. t o d

Sattaction oc oney Sack Qusranies on food Lt rebuuned mued wli T AT ~Transistorise

INSURANCE. POSTAGE 1 valve 9d., 2-11 84d. per valve. Free over 12.

1R5  4/9 | 6L18 79 | 30FL1 /8| ECFs2 7/6 | KTé3 5/9 | U18
1S4 4/9 | 6LD20 /6 | 30L15 9/6| ECH2L 10/- | KT66 14/- |U22  6/9
iS5  4/6 |6P25 11/- | B0P4  9/6| ECHB5 11/- | KT8 21/~ |U25  8/6
iT4  8/-|6P28  9/- | B0PIZ 7/-| ECHAZ 8/6 | KTW6L 5/9 |u2s  8/9
2D21  5/6 | 607G 5/6 | B0PL 9/3| ECHSL 6/0 | KTW63 5/- | U35  12/6
3A5  6/- | 6Q7GT 8/9|3505  8/6| mcHe3 73| KTZ63 Y- |Us? 11l
i, G S e 4 U B 1 G T -
W -| BCLSZ  7/6 =
SYIGT /9| GU4GT 918 | 3024GT OIS mCLss ae|nm  1sp | 0 /%] HIGH QUALITY: LOW NOISE: BATTERY OR MAINS OPERATION
Z 918 50LBGT 8/6) ECL86 9/6 | N108  13/- 5
574GT 9/8 | GVGGT 5/9 | 30 Ye| Bese. arg|Eo%e 10/ | o252 e HIGH SENSITIVITY NEGATIVE EARTH
6/30L2 8/8 | X4 4/6 | 185BTA19/6| EF39  5/-| EC97 /6 | Ugo1  19)-
648G 7/9 | 6X5G 5/~ | 807  8/-| BFA0 10/ | POCB4 6/6 | UaBoso 6l
w19

114 2/8 | SL8G 7/- | 30F5 8/3] ECF80 7/6KT61 11/- | TDD4 ’?ll(;

6AKS  4/9 | 6X5GT 6/- | 955 2/6| EF41 8- | PCO35 /6

6AGS 5/ |7BG  0/6| 986 B/-| e 85| PCCSS 1179 gg‘l{xz £

6AT6  5/- | vBY 8/6 | AZ3L /9| EFg0  4/3 | BCOS9  0/9 | ypes, Big

6BAG  5/6 | 705 7/9 | CBL31 19/-| EF85 6/ | PCC189 11/«

ggg‘g 55/6 708 8/9 | CL33  9/-| EF86  7/6 | PCPS0 /9 | yRRg 1y6
/- | 7HY 5/-| CY31  7/6| gpgg ¢/ | PCF82 6/

6BI6  5/- | 787 14/6 | DAF96 7/3| gpg) 3/ | PCF3g 8/3 | UBFS®  7/8

10P13 8/6 | DL94 6/8) EL34 11/. | PL33 s8/g | UCH42 8/6
oo }},;' 10P14  9/6 | DL96  7/3| EL35 6;- PL36 8;9 UCHSL /-
8D6 3' 12AT7 4/9 | EABC80 6/6| EL38 15/- | PL38 12/ | UCL82 8-
0% 8|12AU7 4/9|EAPM2 76| gy gy PLsL /9 | UCLSS 10/
6F6¢ 4/ 124XV 6/- | EB41  4/-|Er4s s/ | PL82  5/9 | UFAl  7/9
§F13 46 | 12J%GT 8/- | EB91  2/-| ELs4 6/6 | PL83  6/- | UF®  8/9
6F14 5/- | 12E70T 4/- | EBC33  6/-| EM80 7/- PL84 5/ | UF86 78
6F15 9/6 12K8GT 9/6 | EBC4l 6/6| EMS1  7/3 | PY31 7/6 | UF89 5/9
8F23 8/6 12Q7GT 5/- | EBCSL 68/6| EM84 7/9 | PY32 9/- | UL4L 8/6
675G 3/a 1487  14/6 | EBF80 7/6! EY51 76 | PY33 9/~ | UL44  14/-
B R w i BE giime o ome
8168 3/3 ; 20D1 EBL21 10/6| EY88 L84
637G 4;9 gOFB 1%IIS gggég %g EZ40 6/6 | pYs2 5/6 ggg{] g’g A RARE NEW
6I7GT  7/9 | 20L1 - EZ41 6/6 | PY83  5/9
6K7G 153 20P1  9/6 | ECC32 4/9| EZ80 5;6 PYS8 s;e vvs 8- | CONCEPT
6K7GT 4/9 | 20P3 ?7//3 Egggi 5//9 EZ481 65- gggo Gég 3Y§55 55l’6
6K8G 3/- | 20P4 Ei 7= FC: 8/- 9 R10! -
6KSGT 8/- | 25L6GT 7/9 | ECC85 5/6| GZ32  9/6 | SP61 2/~ | VR150 5/ ,N DES’GN
6L1 9/6 | 25Z4G  6/6 | ECC88 9/-| GZ34 10/6 | T4l 6/9 | X66 w9

Reproduction stands favourable parison
G R AM ENORMOUS PURCHASE. GUARAN- | | with tuners costing 3 times as smuch, Come and I 5 watt
TEE%OQ{EREQZ\(MO%?%AK%REE' hear it (and compare it) at any of our branches TUNER AMPLIFIER
KITS * TAPE * or send to Brighton without delay as we
. anticipate
‘We offer you fully teusilised polyester/ cipate & very heavy demand. K l T
Auntochanger portable consisting new 4|] mylar and P.V.C. tapes of identical This beauti i consisti f FMT4L
speed 10record BSR UA14, superior quality| | quality hi-fi, wide range recording dilj b aut:f}uly compact 6 .tran51s§t‘)r + '3 a;xaﬂi};:ge;ceuent si:gﬁ?i
fully fitted portable cabinet with BSR cut-| | characteristics as top grade tapes. odes machine (size 6in. x 4in. x 2}in.) will

A 5 4 n i B A B A Z12 (built) together with
out, énghkgax{; 2 v%llve aza};hﬁer, Hi-Flux Sr\;altlgl Vci:l;:&l‘ Z"?é‘“f?ﬁ?“ée'coﬁi?; give quieter, more interference-free reception. complete integrated control
speaker, knobs, cable nothin ¥ W W T . i K
elljse to buy normaily 16 gnsg, £9 10 than acetate, sub-standard, jointed or Frequency Range 88-108 m/cs. L.F. 10.7 m/cs. kit consisting complete vol.

) cheap {mports. TRY ONE AND || Sensitivity 10uV. input for 10mV output. oo I P (ase]
?rAaHDIIOGRAM LSvE et U] [k d“;ré'lm;’;)’“RSEg‘:‘;ble Play Months of use from a standard 9 volt battery Dlete connecting instructions
; Alv; MOXO 5 el Sin,  150ft. 2/8 3in. 300ft. 4/- || or its small power requirements can be and cireuits.
New super all wave de luxe 4m. 300ft. 4/6 din. B00ft.  §/- f; i i 5

superhet heavy chassis. 4 speed UAL4 - Booe. 7l om 1200, 155 | | drawn e f“;‘l‘phﬁ“‘hl“’w oischire £13 19s.

BSE changer and Hi-Flux $4 A 10 . 900tt.10/6 5tin. 1,800it. 1976 | | quency changey with smooth 2 gang tuning lete with AC mai

10" speaker. . poy 1,200:t.12/6 7.n.2.400ft. 27/~ || feeding no iess than three L.F. stages coupled ;f);gf‘pp::kw;w 18 g’m’“
2 AM/FM MONO. as above but  £49 3mL°“22§flt_Yg/9 ain, ipie M7, | | to a double-tuned discriminator terminating Complete controf kit only

Gt ben Lin,  4507t. 5/6 5in. 1soom 95/- | |in an L.F. stage giving ample output for all with cireuits 25/-.

@

AM STEREO as above with 2 Hi-|| 5in. 900it.10/6 53in.2,400ft. 34/« uality amplifiers.
Flux 10 speakers, stereo £19 19 53in. 1,2001t.18/= 7i{n. 3,600ft. 44/- q 4 P
autochanger complete. L] 7in. 1,800£%.18/6

FM STEREO as 3 but with FM band, _ Quadruple Play

1 Postage 1)- reel  3in.  600. §)-
de-luxe push buttoncontrols.  SOBIT Post Free less 5% on thrse reels

Quantity ond Trade enquiries invited, & a ng {]I' rf -Ir‘ g Pp G.f. 1 fﬂ?Eﬂ f

ELPICO MONO PREAMPS| SPEAKER FABRIG _
Buperior Gold/Brown Vynide with smalj L |
DPA15, Latest black/satin chrome finish | perforations, gift at 2/8sq, ft. or 19;
e Jm

multiple input channels selector, base and | 12 sq. ft. (4 x 3) for only

treble controls, Matches all pickups and o, 50/
100 HI-STABS ;5% 2%, 9/6

mikes. Provision tape record- 5 G
ing, Normally 10 gns, our price NS | 60-A%. low loss, 64, yd, 25 yds. 11/6;
50 yds. 88f=; 100 yds. 42/6. Plugs, 1/3.

AT 8 Gns.| 100 RESISTORS 7% g/g| BARGAIN 7lb. PARCELS. | TRANSISTOR PLAYERS

-

3-3 watt . UA2588 Autochanger, 2 external inpuss
R MICROPHONE CABLE. Highest quality Including variable condensers, 1.f. ecoils, (mike etc.). External speaker socket.
Latest Autolux fully transistorised black, grey, white, 9d. per yard. loudspeaker plugs/sockets, knobs, pots, with hi-flux speakers, mixer, base, treble
complete with speaker and fittings. condensers, resistors, nuts, bolts, cabinet controls, really de-luxe portable, large
TLarge purchase enables us to sell these 100 GONDENSERS 9/6 fittings, switches, transformer choke, satin chrome control panel. 17 G
superb sets (normally approx. 8 G Miniature Ceramic, Silver BMica. ete. rectifier. transistors. Tist vaine 17/6 - Normal price 25 gns, ns.
14 gns.) at the amazing price of ns. 3pF to .1yF. LIST VALUE OVER £5. over £8 Carr. 5/-. Try one!’ !
Stockists of Leak, Quad, Chapman, Goodman, Armsirong, Tripletone, Linear, Rodgers, Truvox, Ferrograph, Wharfedale, eic., etc. Mull d-r%IAtNhsdls(-)rtOFEs
Pout: b, 131b. 2ib, Ib. olb. 4/ ear Q0.0 utpu
T gy LS 131b- 2/, Bb. /9, dl. /3, Slb. £)-, Kits 0081D snd g.0081 9/

detector A.V.C. ete. 6/6 doz. sd-

RF. Kits 0044, 0045 2 g /6
All Mail Orders :~— DEPT, E7, Devonian Court 8 transistors
* BRIGHTON Park Crescent Place. GERMANIUM DIODES
Tel. 680722 General Purpose miniature

* LONDON [0 Tottenham Court Road. Gold Bonded highest quality 1

R A D ’ ” G Tel. MUSeum 2629. Tndividually tested 9/6 doz. / -
350-352 Fratton

Y PORTSMOUTH 330252 Fratton | SILICON RECTIFIERS

72 East Street Tasted Bo0v: womkinge o, P ke
% SOUTHAMPTON 72551 Tiore 29 00 ma

Al Branches—E.O. Weds. SR (& tor 1976 1/8
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BENTLEY ACOUSTIC CGORPORATION LTD.

Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.l  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 GUARANTEE, PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT
NOR MANUFACTURERS’ SECONDS & REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED” BUT HAVE A SHORT AND UN-
RELIABLE LIFE. ALL VALVES ARE INDIVIDUALLY BOXED AND BRANDED

0A2 5/9 | 6BW7 &f- | TBT. - ) s0C1 6/6 | AC/SG 22/6 | EBS4 1/- | EL9 5/« | N78  87/10 8P42 12/6 ) VMB4B 12/- | GET103 7/-
0B2 6/- g&xs 43 | 708 6/9 | 30C15 10/~ | AC/SG/VM EB41 4/9 | EL360 20/ | N108 26/2 [ SP6L 2/~ | VP2 3/6 | GET10412/-

0Z4GT 4/3 707 9/- | 80017 11/9 1%/~ | EB91 2/3 EL820 18/4 | N339 25/- SU25 27/2 | VP2B 9/6 | GET1061%/6
1A3 /8 | 6C5 4/- | TD3 15/« | 30018 8/- | AC/TH110/- | EBC3 20/6 EL822 23/6 | P41 - 8/ | T4l 9/= | VP4 14/6 | GETI11118/~
1A4 12/6 | 606 8/- | TD5 14/6 | 30F5 8/3 | AC/TP 18/- | EBC33 6/- | EM71 15/6 | P6l 2/8 TDD2 12/6 | VP4A 14/6 | GET113 6/9
1A5 f= | 6C9 10/8 | 7F7 7/ | 30FL1 9/3 | AC/VP112/- | EBC4l 6/8 EMS0  6/- | PABCS0 7/6 TDD4 7/8 | VP4B 12/~ | GET1H4 6/6
1A7GT 7/= | 6Cl0 8- | THT 5/8 | 80FL14 11/- | AC/VP21 C8 3 EM8l 7/= | PO86 9/= 10/= | VP13C 7/« | GETII61V/=

/- | EBCSL § TH4B
plo)} 4/- | 6C12 5/8 | TR7 12/6 | 30L1 5/8 ﬁffl /8 | EBCS0 38/6 | EM84 6/- | PC88 9/~ TH21C 10/8 | VP28 2/8 | GET873 9/3

1c2 8/- | 6CDeG 18- | TV7 5/- | 30L15 10/3 /6 | EBO91 5/8 | EMS7 6/6 | PCo5  6/9 | TH30C 14/6 | VP4l  5/- | GETa74 9/6
1C3 8/6 | 6CD7 98 | 7Y4 5/~ | 80L17 11/8 | AZ31 7/9 | EBFS0 5/9 | EN9o1 5/6 | PCo7 5/9 | TH233 69 | VP133 99 | GEX13 8/6
1 4/9 | 6CH6 6/- | 8D2  2/6 | 30P4 - | Azsl  6/6 | EBF83 7/3 | EY51 5/ | POSoo /8 | TP22 5/~ | VRY5 2l/- | GEX35 8-
106 10/6 | 6CW¢ 24/- | 9BW6 9/6 | 30P12 7/6 | B3 /9 | EBF89 5/9 | EYsl 7/3 { POOS4 5/6 | TP25 5/« | VRIO5 5/6 | QEX36 10/
iDs 6/ | 6Dl 1/6 | 9D2 8/- | 30P16 5/3 | B319 5/6 | EBL21 10/3 | EY83 9/3 | POCS5 6/9 | TP2620 7/6 | VRIS0 4/9 | GEX45 6/8
1D§ 6 | 6D3  9/6 | oD7  V/¢ | 30P19 12/- | B39 10/3 | EC52 4/3 | EYsd 9/ | PCOsS 10/ | TY86F 11/8 | VT6lA 7= | GEX64 11/6
1FDl 6/~ | 6D8 8/- | 1001  9/8 | 30PLl1 B719 5/3 | EO53 12/6 | EYS6 5/9 | PCC89 11/8 | UABCS0 5/= | VI501 3/- | GEX66 15/-
1FD8  3/3 | 6E5 9/6 | 1002 12/- | 30PL1310/6 | BL63 10/6 | EC54 sl- EY87 6/6 | PCCI89 8/ | UAF42 7/- | VULLL 5/- | yramigp 79

/- | 6FL 9/6 | 1op1 7/~ | 30PLI4 1/ | COK506 /6 | EC70 4/9 | EYS8 8/9 | POFS0 6/8 | UB4L 10/6 | VUI20 10/- | wraTio1 g/8
LH5GT 6/ | 6FG ~ 8/8 | 10D2 11/8 | 30PL15 9/6 | CL4  19/6 | EC% 2/3 | EYSl 8/- | PCF82 6/~ | UBC4L 6/8 | VUIAL0/~ | aramioo /9
114 /3 | 6P6GT 7/6 | 10F1 99 | 3551 '12/6 | CL33 11/6 | B9l  4/- | Ez35s 5/3 | PCFs4 8/6 | UBCSL /3 | VUIs3 7/- | Mamiar 86
1LA4 17/ | 6F7G 5/~ | 10F9 8/ | 35A5 15/~ [ OV6  2/6 | EC92  6/6 | Ez40 5/6 | POFe6 8/3 | UBF80 5/6 | W2l I~ | 0a5 56
1LAS 16/10 | 6F8 /- | 10F18  9/9 | SBL6GT 6/- | CV63 10/6 | ECCSl 15/8 | EZ41 /3 | POFSOL 9/6 | UBFSH 5/ | Waa 12)= | G0, 23
1LD5 = 4j- | 6F12 /- | 10LD3 8/6 | 35We 4/6 | Cva7l 12/6 | ECC32 4/8 | Ezs0  3/9 | POFS0210/- | UBL21 10/9 | Welw 24/6 | 0420  ofF
1LNG / 6F13  3/9 | 10LD11 9/6 | 35Z3 10/= | CV428 19/ | ECC33 29/1 | EZ8l /3 | PCF805 8/~ | UC92 6/8 | W63 10/ 0A73 3~

INSGT 7/6 | 6F14 25/- | 10P13 12/- | 35Z4GT 4/8 | oY1 16/4 | EOC34 21/7 | EzZoo 3/9 | PCFs0612/9 | UCCss 8/~ | W76 /8 | oar9 3
1Pl /6 | 6F15 10/9 | 10P14 11/6 | 35Z5GT 5/9 | OYIC 6/6 | BoCss 4/3 | B 14/8 | POF80811/= | UCCss 6/8 | W77 /8 | Qast  8)-
1P10  4/8 | 6F16 /= | 11D3  17/6 | 40SUA 6/6 | CY3l 5/9 | ECC40 10/~ | FO4 /8 | ECL82 6/6 | UCFS0 8/3 | WSIM 5/9 | o5z0 317
1P1L /- | 6F17 12/6 | 11D5 17/6 | 41MTL 8/- | D1 L8 | Eoosl 8/6 | FOI3 14/6 | PCLSs 8/9 | UCHz21 8L | Wil 20/2 | 948 G-
1B5 4/- | 6F18 13/5 | 11E3 17/- | 41STH 10/- | DIs  13/6 | ECCS2 4/6 | Fw4/5006/6 | PCLa4 7/8 | UCH&2 8/- | W107 10/6 | 0408 g
184 5/- | 6¥23 /- DA 2] 43 /- | D42 10/6 | ECO83 4/6 | FW4/3008/6 | PCL85 8/6 | UCHSL 6f- | W729 17/ 0AS1 I
185 83 | GF24 10/6 | 12A8GT16/8 | 43 10/- | D63 5/- | ECO84 5/8 | GUs0 55/- | POL8S 8/6 | UCLs2 7/8 | XI4 - 1| Ox%5 8l
T2 29/- | 6F32 8/~ | 12AC6 8/6 | 45 178 | D77 /3 | BOCSs 5/8 | Gzso 76 | POLSS 11/~ | UCLsz 8= | X18 8/ | 0450, /-
iT4  '8/6 | 6F33 $/6 | 12AD6 9/6 | 45Z6GT15/- | DACS2 6/9 | ECCSS 8/9 | GZ32  8/- | PEN40DD UFdl  6/9 | Xa4 18/ | Q4000 Mo
104 /6 | 666 /6 | 12AR6 8/~ | 50A5 21710 | DAF91 3/3 | ECC18911/8 | GZ33 12/6 34/- | UF42 4/9 | X41  10/= o
1Us /3 { 6H6GT 1/6 | 12AH7 5/~ | 50B5 6/8 | DAF96 /- | ECCS04 8/9 | GZ34 10/~ | PEN45 7/- | UFSO €/8 | X6l /- | 0AZ20018/8
2A7 12/8 | 675G B8/9 | 12AT6 4/6 | 50C5  6/6 | DCC90 8/- | ECCS07 15/- | GZ37 14/6 | PEN4SDD UF85  6/9 | X63 /8 | 0AZ202 B)
2026 2/9 | 6I5GT 4/3 | 12AT7 3/6 | 500D6G40/9 | DD4 12/8 | ECFR0 7/3 | H30  5/= 19/6 | UFSs 9/~ | X64 /6 | 0AZ203 9/6
2D13C 7/~ | 676 3/« | 12AU6 5/9 { 50L6GT 6/- | DD4L 10/6 | ECFs2 8/38 | HABCS09/3 | PEN48 4/- | UF89 5/8 | X65 /8 | 047204 /6
2D21  5/6 | 676G 4/6 | 12aU7 4/8 | 52KU 14/6 | DDT4 7/8 | ECFS6 10/- | HL2  7/6 | PEN383 8/6 | UL4l 8/ | X66 18 | 0AZ205 9/-
2X2 /= | 6J7GT  7/- | 12AV6 5/9 | 53KU 14/6 | DET25 7/6 | ECFS0424/~ | HL13C 4/- | PEN38411/6 | UL46 9/6 | X76M 8/6 | 0AZ210 7/6
3A4 /9 | 6K6GT 5/6 | 124X7 4/6 | 72 6/6 | DF33 %7/ | ECH3 28/3 | HL23 19/6 | PEN453DD | ULs¢ 5/6 | X78 28/2 | ocis 95/-
3A5 /= | 6K7G 1/3 | 19AY7 9/9 | 77 5/- | DF66 15/- | ECH21 10/- | HL23DD5/- 19/6 | UM4 17/ | X79  40/9 | oco2 98/
3B7 6/= | 6K7GT 4/8 | 12BA6 5/3 | 73 4/9 | DF72 30/- | ECHS3 22/8 | HL41 8/9 | PENA419/6 | UM34 17/6 | XSIM 29/l | oC23 &7/
3D6 89 | 6K8G 3/3 | 12BES 4/9 | so 5/3 | DF9l 2/6 | ECH35 6/- | HLAIDD18/6 { PEN/DD UMB0 8/3 | X101 20/1 | 0c25  12/-
3Q¢  5/3 | 6KSGT 8/6 | 12BH7 6/- { 83V 8/- | DF96 6/- | ECH42 8)- | HL42DD19/6 | 4020 17/6 | URIC 6/6 | X109 26/= | oC26 = 8-
3Q5GT 6/6 | 6K25 24/- | 12E1 16/0 | 85A2 /6 | DF97 10/ | ECHSL 5/6 | HL133DDg/é | PFL20014/8 | UUs 7/~ | X118 9/8 | ocCes 23/-
384 4/3 | 6Ll 10/- | 12H6GT 1/8 | 90AG 67/8 | DH30 ECHS3 6/8 | HN309 26/- | PL33 8/- | UU6 18/- ) X118 8/~ | oc29 16/6
3V4 b/= | 6L5G 12/8 | 1275GT 2/ 90AV 67/6 | DH63 b/6 | ECH84 8/- | HVR2 8/9 | PL36 9/~ | TU7T 18/~ | X142 /- | 0035
4D1 8/9 | 6L6GT 7/ | 12T7GT Y} 90CG 34/- | DH76 3 ECL30 5/9 HVR2A 8/8 | PL38 16/~ | UU8 14/- | Y63 /= 1 0C36 21/8
SR4GY 8/6 | 6L7GTM5/6 | 12K5  10/- 83/6.| DH77 8/8 | ECL82 /6 | 1w3 /6 | PL8L  6/9 9 5/6 | Y65 - A
5T4 9 | 6L18 10/- | 12K70T 3/8 | 90c1 16/~ HS1 28/3 | EOL83 10/- | 1W4/350 5/6 | PLs2 . 5/8 | UUI2 4/8 | Z63 4/8 | oc42 9
5U4G 48 | 6L19 18/= | 19KBGT 8 15082 18/8 | DHI0L 25/- | ECL86 8/- | 1W4/500 8/ | PL83 6/~ | UYIN 10/3 | Z66 U3 | ocas 12/8
5 8/- | 6LD3  8/8 | 12Q7GT 3/8 | 15002 5/9 | DH10716/11 | EF6 20/6 | XBO32 20/5 | PL84 8/8 | UY2l 9/~ | Z77 3/-
5YSGT 4/9 | 6LD13 83 | 128A7GT6/9 | 161  15/= | DH719 5/9 | EF9  20/6 | KF35 12/6 | PL500 14/- | UY4l 5/- | 2329  8/8 | oC44PMB[S

. 5Z3 [ 6LD20 6/6 | 12807 4/~ | 185BT 84/i1 | DK - | EF22 /8 KL35 11/6 | PM84 9/3 | UYSs 4/9 | Z720 8/6 | ocas 88
5Z4 7/6 1 6N7GT 7/~ | 12867 8/- | 2158G¢ 6/6 | DE40 15/6 | EF36 8/8 | KLL32 21/7 | PT15 10/- | Ulo 9/- | Z149 9/ | o5y §)m
6/30L2 8/9 | 6P1 9/8 | 128H7 8/- | 220B 10/6 | DK91 4/- | EF87A 7/- | KT2  5/- | PX4 9/~ | U114 79/ | Z759 36/ | o0s5  s9fe
6A6G-  8/9 | 6P25  6/8 | 12837 5/- | 301  90/- | DK92 8/~ | KF30 5/- | KT8 15/~ | PYZL 6/9 | Ul6  15/- 0066 25/-
6A8G B 6P26  9/= | 193K7 8/- | 302 15/- | DK96 6/8 | EF40 /9 | KT32 4/9 | PY82 8/9 | Ul7 [= | Transistors 0C70  6/6
6ACT 8/~ 6P28 11/6 | 128Q7 8/- | 303  15/- | DL38 8/6 | EF4l 8/- | KT33C 6/- | PYS3 8/9 | UIS/20 6/8 | and diodes oo 8je
6AGS  £/6 | 607G  5/6 | 198R7 5/- | 305 16/6 | DL35 4/9 | EF42 B8/ | KT36 28/1 | PYS0 4/B | UIS  48/8 | sa190 4/6 | 0072 8l
6AG?  b5/9 | 6Q7GT 7/9 | 12Y4 2/« | 306 13/- | DL63 &3 | EF50 2/6 | KT41 18/6 | PYsl §/- | U22 /9 | 4129 46 | 0C73  18/-
6AJ5  8/8 | 6R7G  5/8 | 13D1 /- | 807 11/9 | DL72 15/= | EF54 /- | ET44 5/= | PYS2 49 | U2 6 | AC107 14/8 | OC74 . 8/-
6AKS 4/9 | 6R7GT 11/= | 13D3  9/- | 956 9~ | DL 80/- | EF73 5/- | KTel 6/9 | PY83 5/6 | U2 /8 | ‘Ac113 "8/~ | 0075 8j-
6AK6 6/- | 68A7 7/- | 14H7 9/8 | 12034 7/~ { DL92 4/3 | EFs0 4/3 | KT63 3/9 | PYss 7/3 | Usl /8 | AC114 8/- | 0076 8/6
GAES 5/9 | 6807 4/9 | 1487 19/6 | 1622 12/¢ | DLo4 b/~ | EFS3 8/9 | KTes 12/3 | PY800 8/9 | Uss 13/8 | scupy of6 | ooy 13)-
6ALS 2/ 68G7 7/9 | 18 12/6 | 1821 10/6 | DL96 /8 | EF85 /6 | KT74 PY801 6/3 | U35 18/l AD140 17/6 | OC78 8-
6AM4 16/8 | 6sQ7GT 4/9 | 19 10/6 | 2101 1%/6 | DISlo 10/6 | BFS6 /8 | KT76 76 | PZ30 /6 | U37 3411 | Lporig joig | 0081 4/
6AME 2 SSH7 3/ | 19AQ5 73 | 4033 85/- | DM70 5= | EFS9 4/3 | KTes 28/~ | QP2L  5/- | Uss 168 | 42102 JT8 | oosip 4/
6AME 8/~ | 63J7QT 4/8 | 19BG6G20/5 | 4687 ¥lj- | DM7L EF91 [~ | KTW61 4t QP22B 12/8 | U47 1! AF114 11}, OC8IM 4f=
6AQ6 4/9 | 6SK7GT 4/8 | 20D1 10/~ | 5763 96 | DW4/3508/1 EF92 2/6 | KTWe2 5/ QQV03/10 TUs0 4! AFLLS 10/(; 0Cs2  10/-
6AR6 20/~ | 6SL7GT 4/9 | 20D4 20/5 | 6067 10/- | DW4/5008/6 | EF97 10/~ | KTWe3 5/ 35/- | Us2 418 | 4Frie 10/- | 0083 5/6
6AT6 3/ 68N7GT 4/6 | 20F2 11/6 | 7193 1/6 | DYs6 6/3 | EF9S: 9/8 | ETz4l 5/ Q87520 10/8 | U6 4/ AF117 5/6 5
6AUG b 8Q7 5/« | 20L1 14f~ | 7475 2/9 | DY87 6/9 | EFI83 6/9 | L63 /9 | Q8150/159/6 | TUTS /! 00139 12/~
6AV6  5/6 | 63R7 12/6 | 20PL 12/6 | 9002  4/8 | ES0CC 83/- | EFis4 6/6 | LN1s2 5/8 | R10  15/- | Ulol 19/6 | AF118 20/- | 19/~
€B5G 12/8 | 6S87 "8/- | 20P3 13/- | 9005 /6 | BSOF 24/- | EHO0 /6 | LN303 §/9 | RII i9/6 | Uloy 1y6 | AF12¢ 1= | OG0 190
6B3G  2/6 | GUAGT 0/6 | 20P4 13/~ | A1834 20/~ | ESSF 24/ | BK32 5/9 | LN319 9/6 | R12 5/8 | Ulol 9/8 | AF125 10/6 | Govy g7
6BA6  4/6 | 6U5G b/~ | 20P5 11/6 | ACO44 9/- ( ESSCO 18/- | EL32 8/6 | LP2 /6 | R16 384/11 | UL @)= | AF126 100 | o0 o
SBEG  4/3 | 6UTG Y- | 21A6 6/9 | AC2HL10/6 | EISOF 19/6 | ELss 6/8 | Lz3lo /6 | RI7 176 | U281l 8fp | AFl27 9/6 | OC30D B
6BG6G 20/6 | 6V6G  8/6 | 256G 7/6 | ACPEN ELl48 19 | EL3d  9/6 | Lz '8/8 | R18  9/8 | Uzsa 12/8 | AF1S9 276 3 (oo, Toi
6BHE 5/ 6V6GT 5/6 | 25L6  4/9 19/6 | EA50 1/6 | EL35 10/- | MHAD4 7/ R19 6/9 | U3s0l 11/ | AF186 27/6 04 10/8
6BJ6  5/6 | 6X4  38/9 | 25U4GT M7 | AQIPEN/ EAT6 6/9 | EL36 8/9 | MHLDe12/6 | R52 76 | U820 0f/- | AFZIZ 28/8 | 5305 Togs
6. 4/ 6X5 5/3 | 255 79 DD 17/6 | EABCS0 5/ EL37 12/3 | ML6 5/1 RG1/240A 0339 9/8 | ASY27 10/- | Gapyy 2718
6BQ7A 7/8 | 6Y7¢t 12/6 | 25Y5G 7/9 | AC6PEN4/9 | EACHL 8/ BI4l 7/6 | MS4B 20/ 65/- | U403  9/9 | ASY29 10/- | oppya 188
6. 8/3 | 625G 15/ | 2574G 6/6 | AC/PEN EAF42 7| ELd 79 | MSP4 12/- | BE34 9/6 | Udod 6/~ | BYZI3 116 | 0" 10
6BRS 8/- | 7TA7 13/6 | 25%5 73 (%) 176 | BL8s 76 | EL81 8/8 | MUI2144/8 | 8130 22/ | USOL 15/- | GD3  6/8 /=
6BS7  2/- | TAN7 b 25Z6GT 8= | AC/PEN EL8§ 7 EL83 /9 | MX40 8/9 | SPAB 18/8 | U4020 6/8 | GD8  b5/8 | V10/15A12/-
6BW6 7/6 | 7B6 12/6 | 28D7  6je ¢ 1%- | BLol 2/6 | ELs4 4/6 ! N37  23/3 | SP13C 12/6 | VMP4G11/9 | GDI4 10/~ | XA108 15/

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW

ELECTROLYTICS. Can types: 8 x 8/500v. 6/6; 8 x 16/500v. 7/=; 16/500v. 5/-; 16 x 16/500v. 7/6; 16 x 32/450v. 8/9; 32/500v. 6/6; 32 x 32/450v. 6/;
50 x 50/350v. 6/-; 60 x 250/275v. 976; 60 x 250/350v. 15/6; 60 x 250 x }0/275v. [119; 64/450v. 8/=; 64 x 100/450v. 15/6; 64 x 120/350v, 9/=; 100/450v. 9/6;
100/275v. 3/6; 100 x 200/275v, 8/6; 100 x 200/350v. 16/6; 100 x 200 x 60/300v. 16/6; 100 x 300 x 100 x 16/275v. 24/~; 100 x 400/275v. 12165 100 x 400 x 16/275v.
1976; 150 x 200/350v. 18/-; 200/275v. 4/-; 200/350v. 10/6; 200 x 200 x 100/350v. 22/6; 1000/50v. 7/~; 2000/50v. 1076; 5000/25v. 12/=; 5000/50v, 22/6. Tubular
types: |/500v. 2/=; 2/500v. 2/6; 4/500v. 216; 8/450v. 1/9;8/500v. 2/6; 8 x 8/450v, 3/=; 8 x 16/450v. 3/9; 10/50v. 1/6; 16/450v. 2/9; 16 x 16/450v. 4/-; 16 x 32/350v.
473 32/350v, 3/-; 32/450v, 3/9; 32 x 32/350v. 4/~; 50 /50v. 179; 50/350v. 4/6; 100/50v. 3/=; 250/25v. 3/9; 500/25v, 4765 500/50v. 5/=; 1000/i2v. 2/6; 2000/25v. 5/9
Specials: 16 x 16 x 16/275v. 6/«; 50 x 50 x 50/350v. 1076; 2/150v. x 500/25v. 5/9; 8/600v. 8/9; 16/600v. 12/«; 47/450v. 6/6,

Midget silicon rectifiers. Types BY100. Output 250 volts § amp. No larger than a shirt button, 6/6 each. Series limiting resistance, 16,

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED .-

Terms of business—Cash with order only, Post/Packing 6d. per item. Orders over £5 post free. No C.0.D. All orders cleared day o§ receipt: :&ny parcel insured against dz}mage in transit

for 6d. extra. We are open for personal shoppers 9.00—5 p.m. Sats, 9.00—1 p.m. Complete list of modern and ob valves, 1 micro-
phones, ete. with terms of business 6d. -Please enguire for any item not listed with 8.A.E.
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SNIPERSCOPE
Famous war-time
“cats eye” used

for seeing in the
dark. This is an
infra-red image
converter cell
with a silver
caesium screen
which lights up
(like a cathode
ray tube) when
the electrons re-
leased by the
infra-red strike it. A golden opportunity for
some interesting experiments. 5f- each, post 2/-
Data will be supplied with cells, if requested.

MAINS POWER PACK

MAINS POWER PACK designed to operate
transistor sets and amplifiers. Adjustable output
8v.-9 to 12 volts for up to 500mA (class B working).
Takes the place of any of the following batteries.
PR1, PP3, PP4, PP6, PP7, PP, and others. Kit
eomiprises: mains fransformer-reetifier, smoothing
and load resistor, 5,000 and 500 mfd. condensers,
zener diode and instruetions. Real snip at only
14/6, plus 3/6 post. .

SPEAKER BARGAIN
12in. High fidelity
loudspeaker. High
flux permanent
magnet type with
either 3 or 15 obm
speech coil. Wil
handle up to 10
watts. Brand new,
by famous maker.
Price 296, with
‘built in tweeter 35/«
plus 3/8 post and
insurance.

ARDENTE HEARING AID

If not wanted as hearing aid these could _be the

FLUORESCENT|
SCREEN

VIEWING WINDOW,

o

I STUPENDOUS OFFER—£II for £2 ==

The Princess superhet described
below is a very fine little set that
has been carefully desigmed for
high performance. Only recently
(under another name of course)
this was on offer in many radio
shops, for £10.19.6, but we have
been fortunate in obtaining the
parts at a very low price and
now pass this saving on to you.
If you act quickly you can pur-
chase this for only 39/6 plus 3/6
post and insurance. Note these
features: @ Long and Medium
Wave @ Long clear dial with
travelling pointer and slow mo-
tion drive @ Push pull output approxi-
mately 350 m.w. @ A.V.C. and feed back
@® Dust cored H.Q. LF. transformers
@ High selectivity ferrite aerial @ Six tested transistors @ Printed circuit board
for fool-proof assembly @ Economy oufput circuit gives long life from PP3
battery @ Permanent magnet moving coil speaker @ Cabinet size 43 x 3 x 1%in.
You get over 100 parts (list value over £10). In fact everything you need and
easy to follow wiring and aligning instructions. Don’t miss this wonderful offer,
Make up several while you have the chance. Use them as presents and you’ll
be loved for ever. Made up chassis 10/- extra, Battery 1/9 extra. Data
purchased separately 2/6.

750 mW
TRANSISTOR
AMPLIFIER

4 transistors including two
in push-pull input for crystal
or magnetic microphone or
pick-up—feed back loops—
sensitivity 5 m/v.

Price 19/6

Post and insurance 2/6.
Speakers 3in. 12/6; 5in. 13/6; din. X d4in. 14/8,

SUMMER SALE

BARGAINS UNLIMITED

TAPE DECK BARGAIN. 240v. Mains motor with
capstan and heavy flywheel to drive the tape at a
very steady 33 i.p.s. Mounted on deck with high
z tape head—the deck is shaped to take a Redi-
tune cassette but it's an easy matter to fit two
gpindles to take normal spools. The deck is
enclosed in a metal box, with carryving handle,
mains neon indicator, voltage adjustment panel
and various input and output sockets. Size of the
box is 113 x 104 x 7in. and there is plenty of
room for an amplifier—this looks just the right
unit for anyone wanting to make a playback
machine, telephone answerer ete. A limited
quantity only of these, price 87/ plus 7/6 post
and insurance.

MINIATURE RELAYS with removable covers.
Very sensitive (will cloge on only 20 mA). Coil
resistance 10,000 ohms—contacts are three sets:
triple set for change over pair to open circuit and
the third pair to close circuit—perfect order
unused {removed from equipment), 7/8 each.
MAINS TRANSFORMER. Upright mounting with
primary tapped 200, 220, 240v. H.T. secondary
is 250-0-250v. at 100 mA and it has two L.T.
secondaries of 6.3v. 1} amp—unused (removed
from equipment), 15/- plus 3/6 post and insurance.
MULLARD SILICON RECTIFIER. 350v. 100 mA.
Removed from unused equipment, perfect. Ref.
BY100, 4/ each.

SOUND POWERED INSERTS. These are very
delicately made units and work well either as
microphones or loudspeakers—mount them on
suitable boxes and you will be amazed how
sensitive they are. They need no batteries or
maintenance. Cost from makers over £1 each.
Our price while stocks last is 5/6 each.

REED SWITCHES. A pair of contacts sealed into
a glass tube. When a magnet comes clese the
contacts close immediately and the circuit is
switched. For burglar alarms on doors or win-
dows—moving displays for advertising—rev. or
batch c ing—relay circuits, New-and periect,

basis of radio control units—pocket tra

staft locators etc. They are beautifully madelittle
units and they contain many subminiature parts
including ecrystal microphone, onjoff switch—
volume control with on/off switch—inter-stage
transformer—Mullard valves types DL 66 and
DF 64 (2 of). All parts in good order, in fact
hearing aids believed to be in working order but
not guaranteed so—complete in plastic case with
pocket clip only 27/6 (earphone not, included).

MEDRESCO HEARING AIDS

Also available similar condition to above used bub
believed working, only 18/- each.

THERMOSTATS

TYPE ‘A’ 15 amp for controlling room heaters,
greenhouse, airing cupboard. MHas spindle for
pointer knob quickly adjustable from 30°—80°F.
9/6 plus 1/- post. Suitable box for wall mounting,
5/-, P. & P. 1/-.

TYPE ‘B’ 156 amp. This is a 17in. long rod type
made by the famous Sunvic Co. Spindle adjusis
this from 50-550°F, Internal screw alters the
setting so this could be adjustable over 30° to
1,000°F. Suitable for controlling furnace, oven,
kiln, immersion heater or to make flamestat or
fire alarm, 8/8 plus 2/9 post and insurance.

E ‘D’ We call this the Ice-stat as it cuts in

and out at around freezing point. 2/3 amps. Has
many uses, one of which would be fo keep the
loft pipes from freezing if a length of our blanket
wire (16 yds. 10/-) is wound round the pipes.
96, P. & P. 1/1. R
TYPE ‘E’ This is a standard refrigerator thermo-
stat. Spindle adjustments cover normal refrigera-
tor temperature, 7/6 plus 1/- P. & P.
TYPE ‘F’ Glass encased for controlling the temp.
of liquids—particularly those in glass tanks, vats
or sinks—thermostat is held (half submerged) by
rubber sucker or wire clip—ideal for fish $anks—
developers and chemical baths of all types.
Adjustable over range 50° to L50°F—price 18/-
plus 2/- post and ins.

TWO WAY RADIOS ]‘l

Give communication over } mile. r =tera] 11}
FULLY transistorised—crystal 2 |
controlled, built-in  telescopic
aerial-—press button operation— .
PP3 batteries—pair instruments
complete and ready to use £7.9.6
plug 5/- post and insurance.
Not to be operated in UK,

~—=—=Three Unusual ltems=—1
QZONE OUTFIT—ior removing smells and
generally improving any oppressive atmos-
phere. Kit consists of Philips Ozone Lamp
and mains unit, only needs box, 19/6 plus
6/6 carr. and ins.

BLACK LIGHT UNIT. 40 watt intensity,
comprises lamp, lamp holder and 40 watt
choke. Only 19/6 plus 6/6 carr. and ins.
TIMER KIT. Special offer of all components
except metal box to make mains operated
interval timer for photography etc. 12/8
plus post 2/6.

‘Where postage is not definitely stated as an
extra then orders over £3 are post free.
Below £3 add 2/9.

THIS MONTH’S SNIP
A MOVING COIL METER BARGAIN

Panel meters are always being needed and they are jolly costly when you have
to buy them in a hurry—so you should take advantage of this offer: 2in. moving
coil flush mounting meters only 5/8 each or 48/- a dozen unused and in makers
boxes. These are actually R.F. meters and cost about £3 each but if you don't
want them for R.F. then all you have to do is to remove the thermo-couple and
you will have a 2-3 m.a. meter which you can make into almost anything by
adding shunts or series resistor. These are ex-government, of course.

CORONET PARCEL

Here’s a bargain for you—parcel com-
prises: plastic ecase, printed circuit
board, two dial knobs, volume confbrol,
earphone socket and plastic carrying
case all for 8/6 plus 1/6 post.

AUTOCHANGER BARGAIN

GARRARD
AUTO RECORD PLAYER
Mode! 2000

This is one of the latest prodnets of the
World’s most experienced maker of fine
g record reproducers—It’s superior features

include—automatic playing of up to 8 mixed
gize records-—stopping and starting without re-
jecting—manual playing—pick up pivots to give low
stylus pressure—large diameter twmn-table for max.

stability—adjustments include pick-up height—pick-up
dropping position and stylus pressure. Size is 184in. x 113in. clearances 43in.
above 2%in. below—fitted with latest hi-compliance cartridge for stereo—and
mono., L.P. and 78. Supplied complete with mounting template and service sheet.
Offered this month at the Special Snip price of £6.9.6, plus 7/6 carriage and
insurance.,

SELF REPAIRING FUSES

Sounds good doesn’t it—we can’t offer quite that but we can offer a fast acting
overlead trip which will save you having to repair fuses every time you do
something which would normally blow a fuse. The trip works first and as you
would instal this on or near your bench all you do is to switch on again. This is
made by Westinghouse. Regular price about £10 each. We offer them this
month at 89/g, plus 5/- post and insurance. Not many in stock so hurry or you
will be too late.

Your last chance to buy one of these

125 watt MERCURY VAPOUR

SPOT LAMP 1n addition to the normal uses
Y in photography and lighting generally you will find
1 that a spot light shining over your shoulder is a
great boon when working on intricate and micro-
circuits. This month due to a fortunate purchase
we are able to offer a compliete “Philips” outfit for
ahbout one fifth of its proper price thus showing you
a saving of 80%. The outfit comprises 125 watt SPOT
LAMP (gives approx. same light as 500 watt ordinary lamp)
—Polyester filled choke-starter and adjustable mounting
bracket, with lamp holder—1listed at over £10 we offer the
complete outfit in perfect order—unused but a little store
soiled only 37/6 plus 6/6 post and insurance.

price is 6/6 each.

1 MEG POTS. By Erie, standard lin. spindle,
lin. long. 7d. each in doz. lots otherwise 104,

4+ MEG POTS WITH D.P. SWITCH. Again by
Erie. Standard size spindle lin. length. 104, each
in doz. lots otherwise 1/3 each.

MINIATURE PICK-UP. For pop records-—this is
made by Cosmocord—has a crystal cartridge and
long play sapphire stylus—offered for less than
the wholesale price of the stylus only-—namely
3/9 each or 36/~ doz.

SYNCHRONOUS METER MOTOR. This is self
starting and has a cog ended spindle—add a train
of gears and you have a clock or hours elapsed
meter, or it would drive a fittle fan to keep equip-
ment cool or similar job, Brand new and perfect,
5/86 each, 54/- per doz.

RELAY SWITCHES, These enable micro switches,
delicate thermostats or other low current devices
to control up to 30 amps—ideal to switch thermal
storage heaters—motors ete., made by the famous
A.E.L group these are listed at £25 each—you
can buy if you hurry at a very keen price of
39/6 each and we will include diagrams and data.
Mounted on panel size approximately 6 x 7 x 2in.

deep.

MAINS FROM CAR BATTERY. Rotary genera-
tors 12v. input, 240v. ouiput, 110 mA, 40/«
300 mA £5, plus 5/- post.

H.R.0. POWER PACK. Suitable 240 or 115 volt
mains give 250 v. H.T. and 6.3v. L.T. Unused
but soiled and less rectifier valve 19/6 plus 6/6 post
A.0./D.0. AMMETER, 24in. flush mounting,
0.9 amps. bub external shunt easily removed.
Offered at silly price, 8/6 each, £5 doz.

‘¢> CORE POTTED OUTPUT TRANSFORMER.
Made by the famous “Parmeko’” company these
are the best money can buy—we can offer a
bargain 15 watt rating, centre tapped primary
with secondary for 3 ohm speaker. Potted and in
black stove enamelled case for upright mounting
these will make your amplifier or rig look perfect
at only 12/6 plus 3/6 carriage and insurance—
hurry for these.

‘> CORE MAINS TRANSFORMER. We have
only a dozen or 8o of these so it will definitely be
a case of the “Barly Bird”. Companion to the
above. this transformer 240v. primary arranged
with 5v. adjustments and tapped at 115v.—the
secondary is rated at 625-0-625-250 mA with a
tapping for 3:25-0-325 at 150 mA-—so it’s a big
one. Regular price over £15. We offer these at
£4 10s. each plus 10/- carriage and insurance,
8.3v. HEATER TRANSFORMERS, 13 amps, 5/6.
FLEX CABLE 14/86. Twin figure 8—brown—
ideal for most maing leads and flex extensions,
80/- 200 yds. plus 3/6 post.

COMPLETE FLUQRESCENT FITTINGS. These
are nicely made in white enamelled metal and are
complete with tube ready for immediate use.

2ft. 20 watt 37/6 plus 6/6 post and insurance.
8ft. 40 watt 38/6 plus 8/6 post and insurance.
4ft. 40 watt 39f6, 5ft. 80 watt 55/, These last
two unfortunately we cannot dispatch—they are
only for callers. This is due to the difficulty we
have in packing these so that they do not get
smashed up in transit,

FLUORESCENT LIGHT KITS. Comprising choke,
lampholders, starter and two chrome tube clips.
20 watt 19/8 plus 3/6 post and insurance.

40 watt 19/8 plus 3/8 post and insurance.

80 watt 22/8 plus 4/6 post and insurance.

ELECTRONICS (CROYD

ON) LIMITED

102/3 TAMWORTH ROAD, CROYDON, SURREY (Opp. West Croydon Station)
post orders to: Dept. WW, SPRINGFIELD ROAD, EASTBOURNE, SUSSEX
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HI-FI AMPLIFIERS —— TUNERS —— RECORD PLAYERS

. GARRARD
PLAYER
AT-60

TRANSISTOR MIXER. Model TM-1. A must for the tape
enthusiast. Four channels. Battery operated. Similar styling to
Model AA-22U Amplifier. Kit £11.16.6 Assembled £16.17.6

20+ 20W TRANSISTOR STEREO AMPLIFIER. Model AA-
22U. Outstanding performance and appearance. Kit £39.10.0
(less cabinet). Attractive walnut veneered cabinet £2.5.0 extra.

Assembled £59.15.0

GARRARD AUTO/RECORD PLAYER. Model AT-60, less
cartridge £13.1.7. With Decca Deram pick-up £17.16.1 incl. P.T.

Many other Garrard models available, ask for Lists.
HI-FI MONO AMPLIFIER. Model MA-5. A general purpose

5W Amplifier, with inputs for Gram., Radio. Modern functional
appearance. Kit £11.9.6 Assembled £15.15.0

10W
"POWER
AMP.
MA-12

HI-FIi MONO AMPLIFIER. Model MA-12.
range, tow distortion. Use with contro! unit.
e Kit £12.18.0 Assembled £16.18.0

31-3W STEREO AMPLIFIER. Model S-33. An easy-to-build, low
cost unit. 2 inputs per channel. Kit £13.7.6 Assembled £18.18.0

DE LUXE STEREO AMPLIFIER. Model S-33H. De Juxe version of
the S-33 with two-tone grey perspex panel, and high sensitivity neces-
saryto accept the Decca Deram pick-up. Kit£15.17.6 Assembled £21.7.6

HI-FI STEREO AMPLIFIER. Model $-99. 94-9W output. Ganged

controls. Stereo/Mono gram, radio and tape inputs. Push-button selec-~
tion. Printed circuit construction. Kit £28.9.6 Assembled £38.9.6

POWER SUPPLY UNIT. Model MGP-1. Input 100/120V, 200/250V,
40-60 c/s. Output 6-3V, 2.5A A.C. 200, 250, 270V, 120mA 'max. D.C.
Kit £5.12.6 Assembled £7.2.6

10W output, wide freq.

N a i s Ha s i i

K™ Make the most of your leisure time..

FOR THE INSTRUMENTALIST

TRANSISTOR PA/GUITAR
AMPLIFIER, PA-2. 20 Watt amp-
lifier., Two heavy duty speakers.
Four inputs. Two channels. Vari-
able tremolo. Speed and depth
controls. Weight §1lb.
18” high x 29” wide x 10” deep.

Kit £44.19.0 Assembled £59 10.0

VALVE PA/GUITAR AMPLI-

FIER, PA-1. 50 Watt amplifier.
Kit £54.15.0 Assembled £74.0.0

Castors or legs available as extras.

PA-2

IR iy

TRANSISTOR RECEIVERS

“OXFORD” LUXURY PORTABLE
Model UXR-2. Specially designed for
use as a domestic or personal portable
receiver. Many features, including solid
leather case. Kit £14.18.0 incl. P.T.

TRANSISTOR PORTABLE. Model
UXR-1. Pre-aligned I.F. transformers,
printed circuit. Covers L.W. and M.W.
Has 7” x 4” loudspeaker. Real hide case.

Kit £12.11.0 incl. P.T.

JUNIOR EXPERIMENTAL WORK-
SHOP. Model EW-1. More than a toy!
Will make over 20 exciting electronic
devices, incl.: Radios, Burglar Alarms,
etc. 72 page Manual. The ideal present!

Kit £7.13.6 incl. P.T.

“MOHICAN"” GENERAL COV. RE-
CEIVER for Amateur or Short Wave
listening. Send for leaflet.

Kit £37.17.6 Assembled £45.17.6

Oxford

UXR-1

GC-1U

WELCOME TO OUR LONDON HEATHKIT CENTRE
233 Tottenham Court Road

We open MONDAY-SATURDAY 9 a.m.-5.30 p.m.
THURSDAY ... e 11 am—2.30 p.m.

Telephone No : MUSEUM 7349
WHEN YOU ARE IN TOWN, WE HOPE YOU WILL YISIT US THERE
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TEST INSTRUMENTS

Our wide range includes:

3" LOW.PRICED SERVICE OSCILLO-
SCOPE. Model 0S-2. Compact size 5" x
72" x 127 deep. Wt only 93lb. “Y” bandwidth
2 ¢/s-8 Mc/s +£3dB. Sensitivity 100mV/cm,
T/B 20 ¢/s-200 kc/s in four ranges, fitted mu-
metal CRT Shield. Modern functional styling.
Kit £23.18.0 Assembled £31.18.0

5" GEN.-PURPOSE OSCILLOSCOPE.
Mode! 10-12U. An outstanding model with
professional specification and styling. “Y"”
bandwidth 3 c¢/s-4.5 Mc/s £3dB. T/B 10 c/s~
500 kc/s. Kit £35.17.6 Assembled £45.15.0

DELUXE LARGE-SCALE VALVEVOLT-
METER. Model IM-13U. Circuit and speci
fication based on the well-known model V-7A
but with many worth-while refinements. 6"
Ernest Turner meter. Unique gimbal bracket
allows operation of instrumentin many posi
tions. Modern styling.

Kit £18.18.0 Assembled £26.18.0

VVM, IM- 13U
AUDIO SIGNAL GENERATOR. Mode! AG-SU. i
10 c/s to 100 ke/s, switch selected. Distortion less than
0.1%, 10V sine wave output metered in volts and dB’s.

Kit £23.15.0 Assembled £31.15.0

VALVE VOLTMETER. Model V7-A. 7 voltage
ranges d.c. voits to 1,500. A.C. to 1,500 r.m.s. and 4,000
peak to peak. Resistance 0-1Q to 1,000MQ with internal
battery. D.C. input resistance 11MQ. dB measure-
ment, has centre-zero scale. Complete with test prods,
leads and standardising battery.

Kit £13.18.6 Assembled £19.18.6

MULTIMETER. Model MM-1U. Ranges 0-1.5V to
1,500V a.c. and d.c.; 150uA to 15A d.c.; 0.2Q to 20MQ
43" 50u.A meter. Kit £12.18.0 Assembled £18.11.6
R.F. SIGNAL GENERATOR. Model RF-
1U. Up to 100 Mc/s fundamental and 200
Mc/s on harmonics. Up to 100mV output.

Kit £13.18.0 Assembled £20.18.0

SINE/SQUARE GENERATOR Model
1G-82U. Freq. range 20 c/s-1 Mc/s in 5
bands less than 0.5% sjne wave dist. less
than 0.151. sec. sq. wave rise time.

Kit £25.15.0 Assembled £37.15.0

1G-82U

Prices and specifica-
tions subject to change
without notice

TRANSISTOR POWER SUPPLY. 1

Model IP-20U. Up to 50V, 1-5A output.

Ideal for Laboratory use. Compact size. ‘
Kit £35.8.0 Assembled £47.8.0




TAPE AMPLIFIERS — TAPE DECKS —— CONTROL UNITS

HI-FI FM TUNER. M

FM STUDIO-
TUNER MATIC
FM-4U DECK

odel FM-4U. Available in two units. R.F.

tuning unit (£2.15.0 incl. P.T.) with L.F. output of 10-7 Mc/s

and L.F. amplifier unit,

with power supply and valves (£13.13.0).
Total Kit £16.8.0

STUDIOMATIC “363"" TAPE DECK. The finest buy in its
price range. Operating speed: 127, 33" and 7" p.s. Two tracks,
“wow” and “flutter’” not greater than 0-15% at 73" p.s. £13.10.0
With TA-1M Tape Pre-amplifier kit £31.5.6

HI-FI AM/FM TUNER. Model AFM-1. Available in two units
which, for your convenience, are sold-separately. Tuning heart

(AFM-T1—£4.13.6 inc

I. P.T.) and LF. amplifier (AFM-A1—

£22.11.6). Printed circuit board, 8 valves. Covers LLW., M.W,,

S.W,, and F.M. Built-in power supply.

Total Kit £27.5.0

¥ TRUVOX
DECK

TRUVOX D-93 TAPE DECKS. High quality stereo/mono tape decks.
D93/2, § track, £36.15.0 D93/4, % track, £36.15.0

TAPE RECORDING/PLAYBACK AMPLIFIER. Thermometer type
recording indicators, press-button speed compensation and input
selection. .
Mono Model TA-1M.
Stereo Model TA-18.

Kit £19.18.0 Assembled £28.18.0
Kit £25.10.0 Assembied £35.18.0

MONO CONTROL UNIT. Model UMC-1. Designed to work with
the MA-12 or similar amplifier requiring 0-25V or less for full output.
5 inputs. Baxandall type controls. Kit £9.2.6 Assembled £14.2.6

STEREO CONTROL UNIT. Model USC-1. Push-button selection,
accurately matched ganged controls to +1dB. Rumble and variable low-
pass filters. Printed circuit boards. Kit £19.19.0 Assembled £27.5.0
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Enjoy building a Heathkit model

SPEAKER S

" Berkeley
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HI-F1 CABINETS

A wide range available including

kits, ready assembl

or assembled and fully finished

cabinets, for example:
GLOUCESTER.

Kit £18.10.0 incl. P.T.

MALVERN. Kit £18.

CHEPSTOW. Kit £11.18.6 incl. P.T.

YSTEMS

HI-FI SPEAKER SYSTEM. Model
SSU-1. Ducted-port bass reflex cabinet
“in the white”. Two speakers. Vertical
horizontal models with legs, Kit £12.12.0,
without legs, Kit £11.17.6 incl. P.T.

The BERKELEY SLIM-LINE
SPEAKER SYSTEM, fully finished
walnut veneered cabinet for faster con-
struction. Special 12”7 bass unit and
47 mid/high frequency unit. Range
30-17,000 ¢/s. Size 26” x 17”7 only 72" deep.
Modern attractive styling. Excellent value.

Kit £19.10.0 Assembled £24.0.0

COTSWOLD SPEAKER SYSTEMS.
Outstanding performance for price.
MFS : Size 36” x 161" x 14” deep.

Kit £25.12.0 Assembled £33.17.0

STANDARD: Size 26” x 23" x 143" deep.
Kit £25.12.0 Assembled £33.17.0

ed cabinets

1.0 incl. P.T.

Malvern

SEND FOR THE LATEST
FREE CATALOGUE

Deferred terms available in UK over £10

Prices quoted

DAYSTROM LTD

are Mail Order prices

Dept. P.W.—8
GLOUCESTER

HIHTEHTHHHEEHHTB TR REHITTHHTH T

“AMATEUR” EQUIPMENT
80-10m TRANSMITTER, DX-40U.
Power inputs 75W. C.W., 60W peak
CC phone. Output 40W to aerial.
Provision for VFO.

Kit £29.19.0 Assembled £41.8.0

SSB ADAPTOR, SB-10U
Kit £39.5.0 Assembied £54.18.0

AMATEUR BANDS RECEIVER
Model RA-1. To cover all the Amateur
Bands from 160-10 metres. Many special
features, including: half-lattice crystal
filter; 8 valves; signal strength “8”
meter; tuned R.F. Amp. stage.

Kit £39.6.6 Assembled £52.10.0

160-10M TRANSMITTER. Model DX-
100U. Careful design has achieved high
performance and stability. Completely
self-contained.

Kit £81.10.0 Assembled £106.15.0

COMMUNICATIONS TYPE RECEIVER. Model
RG-1. A high performance, low cost receiver for the
discrimlnating listener. Frequency coverage: 600
ke/s-1.5 Mc/s and 1.7 Mc/s-32 Mc/s.

Kit £39.16.0 Assembled £53.0.0

REFLECTED POWER METER and SWR
BRIDGE. Model HM-11U. Indicates reliably, but
inexpensively, whether the RF power output of your
TX is being transferred efficiently to radiating
antenna. Kit £8.10.0 Assembled £10.15.0

DX-40U

RA-1

HM-11U

OUTSTANDING “AMATEUR"” EQUIPMENT
A wide range of American Amateur SSB equip-
ments is now availablie in the U.K. Why not send
for full details of range, for example:

FILTER TYPE SSB TRANSCEIVERS
Models for 80, 40 or 20 metre bands.
Model HW-12 (80M) £67.10.0 Kit,

Model HW-22 (40M)"\ £66.0.0 each Kit.

80M Transceiver

Model HW-32 (20M) S price inc. duty, etc. HW-12
] Wit*h—oﬁomggon please send me T -(Ta h—ere)—[
l FREE BRITISH HEATHKIT CATALOGUE. ... O
FULL DETAILS OF MODEL(S) O ‘
(Please write in BLOCK CAPITALS)
| NAME m
I ADDRESS ... e s . .
| e st s R e DEPT.P.W.8 |




We consider our Oonstruction Parcels to be the finest value available on the home con-
struction market. If on receipt you feel not competent to build the sef, you may veturn it as
received within 7 days, when the sum paid will be refunded less posiage.

% LONG WAVEBAND
COVERAGE IS NOW AVAIL-
ABLE FOR THE SKYROVER
A simple additional circuit provides
coverage of the 1100/1950M. band (in-
cluding 1500M. Light programme). This
is in addition to all existing Medium

THE SKYROVER De Luxe .

7 transistor plus 2 diode superhet, 6 wave-
band portable receiver covering the full
Medium Waveband and Short Waveband
31-94M and alsgo 4 separate switched band-
spread ranges. 18M., 16M., 19M., and 25M.,
with Band Spread Tuning for accurate
Station Selection. The coil pack and tuning
beart is completely factory assembled,
wired and tested. The remaining assembly
can be completed in under three hours from
our easy to follow, stage by stage instruc-
tions. Superhet, 470 Kefs. All Mullard
Transistors and Diode. Uses 4 U2 batteries.
Bin. Ceramic Magnet P.M. Speaker. Easy to
read Dial Scale, 500 MW Output. Telescopic
Aerial and Ferrite Road Aerial. Tone
Circuit is incorporated, with separate Tonc
Control in addition to Volume Control.
Tuning Control and Waveband Selector.
In a wood cabinet, size 11} x 61 x 38in.
covered with a washable material, with
plastic trim and carrying handie. Car
aerial socket fitted.

and Short wavebands. All necessary

components with construction date.
only § 0[- extra Post Free,

This conversion is suitable for reccivers

that have already been constructed.

Data 2/6 extra: Refunded if you purchase the parcel. Four U2 batteries 3/4 extra. All

components available separately.

Can now

P
be built for £8 L] 19 . 6 5/(352xtra

H.P. Terms: 48/~ deposit and 11 monthly
payments of 18/9, Total IL.P.P, £9.16.3.

REALISTIC SEVEN

Fully tunable long and medium bands. Uses 7 Mullard
Transistors; plus Diode 0A70.

STAR features:

e 7 Transxsbor Superhet, @ 350 Mﬂ]lwatt output 4m
high flux @ All c I3
gingle printed circuit board. Bize 5 x 6iin. in one
complete assembly. @ Plastic cabmcc, thh carrying
handle, size 7 x 10 x 3}in,, in blue/grey, @ Easy to
read dial. @ External socket for car aerial. @
frequency 470 Kc/s. @ Ferrite rod internal aenal
@® Operates from PP9 or similar battery, O Full com- .
prehensive data supplied with each Receiver. @ All Can be built for P. & P. 4/6
coils and I.F.g, etc., fully wound ready for immediatc

assembly., An outstandmg Receiver. = -

Battery 8/0 extra. (All componentc avail. sep.) Data and ins. 2/6,refunded if you purchase
parcel.

CONSTRUCTORS
SPECIAL PURCHASE—UHF|/VHF TUNERS

Well known British makers surplus stocks. Now available for the first
time to the Home Construector.

TRANSISTORISED UHF MINIFATL:REMMODEL "
Shielded tal case only 3% x é 3in. Fully tunable—compiete with
o AF125 trangitors. - LASKY'S PRICE 3916

VALVE UHF MODEL (illustrated)

Tn metal case size 4 X 6 x 12in. Fully tunable—complete with PC86 and
PC88 valves. LASKY'S PRICE 32/6 Without valves {976
TRANSISTORISED VHFh lr;IOt,DEfL II T p—
Miniab L t fitted wit! sets of coils ane ullar
transtotors. Tnmetaloasesize 4x 2 31in. LASKY'S PRICE 29/6
TRANSISTORISED VHF Th?lzDE:— Zf s and 3 Mullard AF102 4
Sub-Miniature turret type fitted wi sets of cofls an ullare ransistors.
Tnmmota) oase iz 8 x 13 % 24in. LASKY'S PRICE 37/6

Add 2/6 Post and Packing on each,

GORLER UT 340 FM/VHF TUNING HEART

Permeablhty tuned—covering 87 to 108 Mefs. For use with one ECC85 valve. In metal
8 x 2% x 1}in. Circuit supplied.

LASKY S PR!CE IS[I 1 Post 2/-. ECC85 valve 9/- extra,

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET Sl GET 95, GET 86 2/6; 8734, 874P 8/6; 0045, 0C71, OCSLD 4/6; OC 44, OC 70,
0C76, 0C81 §/6; (match pair 10[6) AF 117, 0C 200 6/6; 0042 0C 43, oc 78, ‘oC 82D
%16; OC 201, OC 204 15/=; 0C 205, OC 206 19[6 oc 28 24[6 ocs 8-,

TRANSFILTERS v BRUSH CRYSTAL CO., Available from stock.

TO—O01B 465 kefe. + 2 Lkefs TO—-02D 470 kefs. & Lkofs. /6 each
TO—OQ1D 470 kefs. 3 2 kefs. TF—O1B 465 kefs. + 2 kefs.
TO—O02B 465 kefs. + 1 ke/s. TEF—O1D 470 kc/fs. £ 2 kefs. Post 6d.
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LASKY'S RADIO FOR FINEST VALUE and COURTEOUS SERVICE

THE NEW GARRARD
STEREO DECK

Now available from stock—superb specifi-
cation: three i track stereo/mono heads;
3 speeds—1%, 8%, 71 i.p.s.; takes 7in. spools;
fast forward and rewind; tape position
indicator; pause control; separate record,
replay and erase heads—4 tracks; piano key
controls interlocked for all functions; stop/
start can be remotely controlled; auto, tape-
end stop. Heavy duty motor, capacitorstart
and run, large dynamically balanced fiy-
wheel, Deck finished in grey plastic, size:
141 x 12 x 6in., depth below plinth 4in. For
110v. 50 c.p.s. Mains operation. Auto-
transformer for 200/250v. included free.

LASKY’S PRICE 29 GNS.

MAGNAVOX-COLLARO .
363 TAPE DECKS ; ;R

The very latest 3 speed model—1%, 8%, 73
ips, available with either 3 track or }
track head. Features include: pause con-
trol; digital counter; fast forward and re-
wind; new 4 pole fully screened induction
motor, interlocking keys. Size of top plate
134 x 11lin. x 6%in. deep below unit plate,
For200/250v. A.C. mains, 50 cps operation
New, \m;xsed and fully guaranteed.
1 4 track
Lasky’s Prgce ttack  £10,10.0
Lasky’s Price itrack £]3.9.6,
mode)

Carrir.ge and Packing 7/6 extra.

SPECIAL BARGAIN—“THE ARROW”
PORTABLE DICTATION/TAPE RECORDER

High Quality British Manufacture: Fully transistorised
@ Battery operated @ S8imple Cassette Ioadmg and
single control lever (cassette takes 8in. spools giving
229 mins, twin track recording and 3jin. spools
giving up to0 2x30 mins) @ Volu.me control
® Accidental erasure safety device @® Fast rewind
@® Operates on 4 U2 type batts. ® Strong two-
tone plastic case size 9in. x 6in. x 8tin., with trans.
parent cover. @ Fully guaranteed @ Complete
with all these accessories: *. Gasgette with 3in. spools
and tape. *. Microphone with lapel clip and remote
pause control (doubles as speaker on replay). *,
Stethoscope type headset. * Telephone adaptor.
*, Foot Switch, * Desk speaker. * Reference pad.
List price £31.

LASKY’S PRICE £7.19.6

Carriage 5f-. 4 long life Rayovac Batt. 6/ extra.

INTERNATIONAL T APE Famous American Brand—Fully Guaranteed

Carriage & Packing Frec

3in. Message tape, 150ft . ... 26 5%in. Long play, 1200ft. Acetate 12 6
8in. DMessage tape, 225ft. . 39 53in. Standard play, 850ft. PVC 11 8
8in. DMessage tape, 300ft. . 786 5%in. Long play, 1200ft. Mylar ., 15 @

3}in. Triple play, 600ft. Mylar L1000 5in. Triple play, 2400ft. Mylar .. 45 0
4in. Triple play, 900ft. Mylar .. L1786 7in. Standard play, 1200£t. Acet. 12 6
5in,  Double play, 1200ft. Mylar .15 0 7in. S8tandard play, 1200ft. Mylar 12 6
5in. Long play, 900ft. Acetate .. L1100 7in. Long play, 1800ft. Mylar .. 19 §
5in.  Standard play, 600it. PVC . 886 7in. Double play, 2400tt. Mylar 25 0
5in. Triple play, 1800ft. Mylar .80 7in. Long play, 1800ft. Acetate 15 0
52in, Double play, 1800ft Mylar ,.., 226 7in. Triple play, 3600ft. Mylar 58 6

P. 1/ extra per "reel. 4 reels and over Post Free

ECIAL

INTEREST.
HIGH QUALITY EQUIPMENT CABINETS

Designed to take the Magnavox 363 Tape Deck and the
Princess Auto Record Changer with space for amplifier
and speaker (the motor board is ready cut out for the deck
and changer). Soundly constructed from solid Afromosia
wood with natural oiled finish. Removable hinged HKd.
Removable metal legs. Internal dimensions 263in. X 142in. x
5in. depth below motor board plus 4in. deep lid——léiin. legs.

ost 7/6.

LASKY’S PRICE £4.19.6
SINCLAIR SUPER MINIATURE KITS

THE MICRO-6 miniature radio only 14/; x 1%/;, x 1tin.
THE SLIMLINE 2-transistor pocket radio ...
THE MICRO-FM (tuner/recewer)

THE X-20 20 watt P.W.M, amplifier ,......
Avuilable ready built, tested and guaranteed
THE X-10 10 watt amphﬁer and pre-amp ,,,....,.
Available ready built, tested and guaranteed .
THE Z-12 12 watt amp. and pre-amp., fully builé

Write for details of
Package Deals
2 19
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SERVICE IN GREAT BRITAIN
AND HI-FI ENTHUSIASTS

. RECO PLAYERS ‘
S

B.S.R. 4-Speed

Autochangers
BRAND NEW AT LOWEST EVER
PRICES

Brand new and fully guaranteed—
complete with cartridge and stylus.

TAIl4 4 speed mains model . 9.8
TUA16 4 speed mains model .19.8
TALG 9v. battery model ...... .19.6
TUA20 4 speed mains model ........ £5.19.8
Add 5/- carriage and packing on each.
GARRARD AUTOCHANGERS Nev Low
PRICES!
Auto-81im Momno .. £419 6 A1000 with GC8 cartridge £6 6 0
ATH Mono 30 [} AR000 with GCS cartridge £ 6 0
ATY Stereo . 1] SRPI2 with cartridge ...... 28 7 6
3000LM with [ SRP10 Mains, with cartridge.. £4 19 9
8P25 Mono . £9 19 6 SRP10 Battery, with cartridge £4 18 6
SP25 Stereo .. . 10 19 6
ATS0 with stereo cartridge .. £10 18 6 GARRARD BASES
A70 less cartridge ,......... 19 19 © WBL oorrorwrye SRR - £312 8
AD0 less cartridge .......... £8 14 6 WBR A Lol BE Mele 0 ee £5 0

Postage and Packing on all above 5/-,

GREENCOAT RECORD PLAYER

2 speed model for 333 and 45 r.p.m. 6v. Battery operated Complete with pick-up and
fitted with crystal cartridge. Size only 7% x 6in. Fitted with auto. stop and start.

LASKY’S -PRICE 59/6 rost2/6

ASKYS

RADIO |

NEW—LASKY’S MINIATURE TRAN-
SISTOR AMPLIFIER MODULES

Incorporating the very latest eircuitry to
provide high sensitivity and good quality
in conjunction with extreme small size and
compactness. High qguality Newmarket
transistors uged throughout. All designed
to operate on 9v. miniature battery.

TYPEPC1. 3transistor.Inputsens.50mYV,
output 150mW, output imp. 40Q, size
2x1x2n. ... g PRICE 27/6
TYPE PC 2, 5 transistor. Input sens. ImV,
output 330mW,; output imp. 15Q, size
2% x 1} x {in, PRICE 22/6
TYPE PC 8. 5 transistor. Input sens. 5mV, output 400m¥, outpat imp. 15 Q,size 23 x 13 x
fin. PRICE 25/-
TYPE PC 4. 5 transistor. Input sens. 150mV, output 330mW, output imp. 160, size
2} x 1§ x %in. PRICE 22/6
TYPE PC 5. 6 transistor. Input sens. 8mV, output 3W, output imp. 3Q. size
51 x13x lin. .. PRICE 59/6
6 transistor. Input sens. 8mV, output 1W, output imp. 8Q, size 3 x 12 x
PRICE 39/6

Add 1/~ on each for Pos: and Packing,

207 EDGWARE ROAD, LONDON, W.2
33 TOTTENHAM CT. RD.,, LONDON, W.!
Both open all day Saturday. Early closing Thursday.

Tel. PAD 3271
Tel. MUS 2605

Mail Orders and correspondence to 3-15 Cavell Street, Tower Hamlets, London, E.l. Tel.:

LASKY'S FOR SPEEDY

42 TOTTENHAM CT. RD.,, LONDON, W.I
152/3 FLEET STREET, LONDCN, E.C.4
Both open all day Thursday. Early closing Saturday,

STEpney Green 48212

Tel. LAN 2573
Tel. FLE 28331

BASI

ingly successful

The series will be of
exceptional value in
training mechanics and
technicians in electricity,
Radio and Electronics.

WHAT THIS MONTH’S
ENTHUSIASTIC READERS SAY

“... Having read.the six volumes of ‘Basic Electronics’ I find
thein set out in an excellent manner explaining the subject very
verywell.” S.R.N., Salisbury.
“. .. I have studied the set of manuals on 'Basic Eleciricity’ on
your 7 days’ free trial scheme, and I am more than satisfied..”

W. R. T., Basingstoke,

POST NOW FOR THIS OFFER 1!

The New Picture-Book way of learning

You'll find it easy to learn with this outstand-
new pictorial
essential facts are explained in the simplest
language, one at a time; and each is illustrated
by an accurate cartoon-type drawing.

ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

The books are based on the latest research into
simplified learning techniques. This has proved
that the Pictorial Approach to learning is the
quickest and soundest way of gaining mastery
over these subjects.

TO SELRAY BOOK CO.
60 HAYES HILL, HAYES, BROMLEY, KENT

Please send me Without Obligation to Purchase, Basic Electricity/Basic
Electronics on 7 Days Free Trial. I will either return set, carriage paid,
in good condition within & days or send down pavment of 15/- (Basic
Electricity) followed by 6 fortnightly payments of 10/-. Down payment of
15/- (Basic Electronics) followed by 6 fortnightly payments of 12/6.
Adternatively, T will send 68/= (Basic Electricity—5 parts), 81/- (Basic
Flectronics—6 parts) post free. This offer applies to United Kingdom only.

Tick against set required (only one set allowed on free trial).
BASIC ELECTRICITY [ BASIC ELECTRONICS [}

method—the

Signature .. ..ceeiinions

BLOCK LETTERS BELOW

FULL POSTAL
ADDRESS .....ovvviviirennin.



BSR MONARCH UAIé
with FULL-FI HEAD

4-speed, plays 10 records, 12in., 10in. or 7in. at
16, 33, 45 or 78 r.p.m. Intermixes 7in., 10in., and
12in. records of the same speed. Has manual
play position: colour, brown. Dimensions; 12} x
10%in. Space required above baseboard 43in.,
below baseboard 2%in. Fitted with Ful-Fi-turn- £4 19 6
over crystal head. P. & P. 7/6. ) )

Complete Amplifier Kit comprising E.C.L. 82 Mains transformer, metal rectifier,
volume control, smoothing condenser, metal chassis, speaker, ete.
To the purchasers of the above changer only 19/8 plus 8/- P. & P.

POCKET MULTI-METER

Bize 37 x 2 x 13in. Meter size 24 x 12in. Sensitivity 1,000
0.P.V. on both A.C. and D.C, volts. 0-15, 0.150, 0-1,000.
D.C. current 0-150mA. Resistance 0-100kQ. Complete
with test prods, battery and full instructions, 42/6. P. & P.
8/6. FREE GIFT for limited period only. 30 watt Electric
Boldering Iron value 15/~ to every purchaser of the Pocket
Multi-Meter.

“MAYFAIR” 5-Transistor
TAPE RECORDER

Capstan-driven, battery operated. 7} and 33 i.p.s.
Precision made. 'ush-button controls. High
quality 2in. speaker. Push-pull clrcuit. Qutput
400mW. Frequency response: 200-7,000 kfs,
Fast rewind. Up to 1 hour twhh track %lsying
time. Automatic erasing for re-recording, Dimen~
sions: 8in. x 1lin. x 33in. Weighs only 71b. Takes

£11.11.0 Jn75% v

4W FLUORESCENT LIGHT KIT

Incorporating GEC Choke size 8}in. x 1in. x
13in., 2 bi-pin holders, 6
starter and starter-holder. P. & P, 4/6.

Bimilar to above: 80W. ' Fluorescent Light
Kit incorporating GEC - choke size 11lin., x
12in, x 1gin. 2 bi-pin holders, P. & P. 17,6
starter and starter holder. 5/8

Twin 40W Choke instant start for 2 x 2it. tubes 17/6, P. & P. 5/6.

CYLDON AM.JF.M.
_PERMEABILITY TUNER FOR
' ALL TRANSISTOR OPERATION

Bize 2%in. x 2%in. approx. By famous manu-
facturer. AM.-LF. 470 kefs. F.M.-LF. 10.7
Mc/s. AM. coverage from 1,620 kcfs.-525 ke/s,
F.M. coverage 108 Mgc/s.-88 Mec/s. Circuit
diagram 2/6. FREE with Tumer. 1st, 2nd
8rd AM.-I.F.’s, 1st, 2nd, 3rd and 4th F.M.-LF.’s, V.H.F. Osc. choke A.M.-F. trap.
All the above are the R.F- end of an A.M./F.M. receiver car £2 10 0
radio ete. The above items: L] »

Réch‘ll‘ICF?gls 250 v. P.LV. 750 milliamps. Six for 7/6, post paid.

MAGNAVOX COLLARO

Set of three Tape Deck Motors. These
are made for 110 v, but suitable auto.
transformer izsupplied. Three motors
39/6,P. & P.6/-.

CYLDON U.H.F.

Complete with PC.88 and PC.86 Valves. Tull
variable tuning. New and unused. 8ize
4 x 5% x ljin.  Complete with ecircuit
diagram.

TUNER
35/

plos 2/6 P. & P,

RADIO & T.V. COMPONENTS (AGCTON)

CHANNEL TUNER L.F.

16-19 Mecfs. Continuously tunable from 174-216
Me/s. Valves required—PCF80 and PCC84 (in
series). Cover BBC and ITA ranges. Also Police,
Fire and Taxis, ete. Brand new by famous
maker, 10/-, P. & P. 3/-.

8-WATT 5-VALVE PUSH-PULL
AMPLIFIER & Metal RECTIFIER

Size: 9 x 6 x 1}in. A.C. Maing, 200-250v. 5 valves.
For use with 8td. or L..P, records, musical Instruments,
all makes of pick-ups and mikes. Output 8 watts
at & per cent of total distortion, Beparate bass and
treble lift control. Two inputs, with controla for
gram. and mike, Qutput transformer tapped for 3
and 15 ohm speech coils. Built and tested, £3.19.6.
P, & P. 10/~

FIRST QUALITY P.V.C. TAPE

bin. Btd. 850ft. ,. 9/~  5Gin. L.P. 850it. .. 10/6
7in. 8td. 12004t. .. 11/6 3in. T.P. 600ft. __ 10/6
8in, L.P. 240ft. ,, 4/- bin, T.P, 1800ft. ,. 25/8
b8¢in. L.P. 12004, .. 11/6 5%in. TP, 24005, .. 32/6
7in. L.P. 1800ft. ., 18/6 7in. T.P. 3600ft. .. 42/6
5%in, D.P. 1800ft. .. 18/6 4in. T.P. 900ft. .

P. & P. on each 1/6, 4 or more post free. N

=

/ ,’((g@

POWER SUPPLY KIT

In metal case, size 33in, x 2}in, x 2in. incorporating mains
transformer, rectifier and condensers. 236/250 A.C. Mains -
Output: 9v. 100 mA. Price 10/6 plus 3/-. P. & P,

MOTOR

1 H.P, 1440 revs., £2.10,0

P. & P. 10/~

These have been removed from equipment
and have been fully reconditioned. Single-
phase 230/250V.

OSCILLOSCOPE
for D.C. & A.C. Applications

Push-pulf X amplifier: Flyback suppression;
Internal Time-base 8can Wave form available for
external nse; pulse output available for checking
TV line O/P Transformers, etc. Provision for
external—I/P and C.R.T. Brightness Modulation.
A.C. mains 200/250 v., £18/18/-. P. & P. 10/~

3 to 4 WATT
AMPLIFIER KIT

Comprising chassis Bjin. x 2lin. x lin. Double wound
mains . output . Volume and
tone Tesi ete. 6V6. ECC81
and metal rectifier. Circuit 1/6, free with kit. 29/6 plus
4/6 P. & P. The above Amplifier built and tested. 10/8
extra.

POWER SUPPLY KIT

A,C. MAINS 200/250V '
Incorporating “{’* core type mains
transformer, full wave metal rectifica-

tion and smoothing condenser. Smooth
output 256 v. 250 ma and
6.3 v, 4 amp. for Heaters,

5/- * &776

LTD.

21B HIGH STREET, ACTON, LONDON W.3
SHOP HOURS 9 a.m. to 6 p.m. EARLY CLOSING WEDNESDAY
Goods not despatched outside UK.  All enquiries stamped addressed envelope. Terms C.W.0.
R e e T e s
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"55#2’34%9”” PORTABLE RADIO

21" Speaker.
6 Transistors Superhet Output 200mw.

Plastic Cabinet in red, size 43" x 3" x |§”
and gold speaker louvre.

Horizontal Tuning Scale.
Ferrite Rod Internal Aerial.
IF 470 Ke.

All components, Ferrite Rod and Tuning
Assembly mount on printed board.

PRICE

1 I P. & P. 316
Circuit diagram 2/6,
Free with parts,

INCLUDING CARRYING STRAP.

Operated from PP3 Battery.

Full comprehensive instructions and point-
to-point wiring diagram.

Printed Circuit Board.

Tunable over medium and long wave band.
Car aerial and ear piece socket.

9,

Size 54” x 34” x 14”. For IF and RF alignment and
AF output 700 ¢/s frequency coverage 460 Kc/s to
2 Mc/s in switched frequencies. ideal for align-
ment to our Elegant Seven and 39/6P& P.
Musette, Built and tested. 36

TRANSISTORISED
SIGNAL GENERATOR

WAL LLLA LI A LI s

TABLE st
CAR‘RADIO

The Radio with the STAR features

Y 4in. Speaker.
% 7-transistor superhet. Output 350mW.
% Wooden cabinet, fitted handie with silver coloured fittings,
Size 124 x 8% x 3fin.
% Horizontal tuning scale, size 11} x 2§in. in silver with black
lettering,
% All stations clearly marked. -
% Ferrite-rod internal aerial. ONLY £4.4.o
% LF, neutralisation on each stage
460 ke/s. Plus d6'6 P, & P. Parts list
3 ircuit diagram 2/6.
% D.C. coupled output stage with ang  Shcuit
separate A.C. negative feed back. FREE with parts.
v All components: ferrite rod and tuning assembly
mount on printed board.
% Operated from PP9 battery. -
% Full comprehensive instructions and point-to- POWER SUPPLY KIT
point wiring diagrams. - To purchasers of “Elegant Seven”
d I . : parts, incorporating mains trans-
% Printed mrcur]t board, back printed with all former, etc. A.C. mains 200-250v,
component allies: Output 9v. 50mA, 7/6 extra.
*

Fully tunable over medium and long waveband.

Car aerial socket. Full after-sale service. ALL ENQUIRIES STAMPED ADDRESSED ENVELOPE

* .
RADIO & TV COMPONENTS (actoN) LTD gt o ezt i Bl 00t 20
21C HIGH STREET - ACTON - LONDON - W.3  TERMs CWo.
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ADAMIN MTHERM_AI.MSTRIPPERS

The new ADAMIN thermal
wire strippers allow one-
handed operation, using a
simple tweezer action.

They strip coverings of up to
about 5/32 inch diameter with
absolutely no risk of damaging
the conductors.

el

FOR pTFE INSULATION - ;1;]? ﬁodvtﬂltzBi‘;l;i.Ilustrated), available

and similar low temperature materials.

FOR PVC INSULATION use Model 2Bé, available for 12 or 24

volts.

LITESOLD TRANSFORMERS permit safe operation from any mains power point.
Free details of the whole wide range of ADAMIN and LITESOLD soldering equipment
in brochure SP10.

LIGHT SOLDERING DEVELOPMENTS LTD., 28 Sydenham Road, Croydon,
Surrey. Telephone: CRO 8589

TWO-YEAR GUARANTEED TUBES -
1aingso/s o L RECUNNED YOUR GCAREER in
Tin. 196 SN St RADIO &

21 in. Tested Tubes ) )
and all | 99 /6 177 35/ 14" 151 p
Slimline Most Makes and Types -
LET Carr. 5/-
Big opportunities and big money await the qualified man
EX-RENTAL in every field of Electronics today—both in the U.K. and
TELEVISIONS throughout the world. We offer the finest home study

training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. I.LR.E. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course

17 in. — £11.10.0

12 months’ 3 star Guarantee
% Tube Y%Valves JComponents
COLOURED FREE LIST
Channels for all areas

Demonstrations dqily from Large

Selection. with equipment. We have OVER 20 YEARS’ experience
Personal collection or Insured in teaching radio subjects and an unbroken record of
Zin, 30/-. exam. successes. We are the only privately run British

. home study College specialising in electronic subjects only.
TWO-YEAR GUARANTEE ©n all cur slimline Fullest details will be gladly sent without any obligation.

TVs,sendforfreelist.

LATEST RADIOGRAM CABINETS £9.10.0.

T Brand new long low design in veneered English

To: British National Radio School, Reading, Berks.

eoawalnut, dia. 40 x 16 x 15% in. Carr. 30/-, Also Please send FREE BROCHURE to:

i IMini Gram Cabinets £3.0.0. Radiogram/Cocktail

I!Cabinet;s (Personal Shoppers.) NAME Block
| RESISTORS, 5/- per 100. New. Mostly High Stabs. ADDRESS Caps.
' Assorted. P, & P. 2/-. Overseas 3/6.

VALVES $1 per 100. Assorted TV and Radio.

E b - Please
Surplus ex-rental dismantled receivers. Post 4/6.
Send for list. 8.66
RECORD PLAYER CABINETS, 49/6. Latest designed
covered cabinets. Takes any modern Autochanger.
SINGLE PLAYER CABINETS, 10/6. P. & P. 5/6
DUKE & CO. (LONDON) LTD. BRITISH NATIONAL RADI0 SCHOOL
621/3 Romford Road, E.I2 ILF 6001-2-3
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F/6057 5/- | PCL85 8/8 | TP22  §/- | X66  7/6 | 5B251M25/- | 60L6  9/= | 6Y6G 6/~ | SOP19 15/ | 1 5
Fully guaranteed F/6061 5/ | PCL86 9/~ { TP25 15/- | X118 8- | 5B/263M " | oo6 3;- 6-30L2 1605- 30PL1 13;- 163 g;-
. . EWa006/6 | TENas Bjo | TTI5 sal- | Y3 B/ | omosewders | omee O | Shy ol | SMOT Mo\ ke 46
D - £ - & 5 -
Indmdually packed FW4/8008/6 | PEN200AS/- | TTR31 45/ | Y65 4= 532551&135;. 6F5GT 5;9 7C5 173’/9 e lyﬁ 20430 135/6
G1/236G 9/~ | PFL20017/6 | TZ0520 4/ | Y66 8/- | 5R4GY 9)- | 6F6G 4/~ | 706 %/~ | 3523 10/- | 4063 8-
G1/370K PL38 /- | TZ20 16/- | Z800U 20/- | 574 7/ | 6F7 /- | 707 /- | 35Z4GT /- | 4313C 80/
v A Lv E s -20/~ | PLS8 16/~ | USL 30/ | Z801U 10/- | 5U4c  4fg | 6FSG  6/6 | 7H7 73 | 35Z5GT 6l | 5704  9)-
G50/2G 5/- | PL81 9[- | Ul2/4 8/ | 1A3 '8/ | 5vaq s/~ | 6F12 4/6 | 707 7/~ | 37 4/- | 5726 6/
G180/2M15/- | PL82 5/~ | U7 5/~ 1A5GT 5/~ |5x4G 8/ | 6F13  5j- | 7V7 5/ | 38 4/- | 6060 5/
GM4 ' 45/- | PL83  8f-| U8 /. 1B22 30/~ | 5¥3G 4/ | 6F14  5/- | 724  4/6 | 2158G /- | 6064 ¥~
AC/HL 4/6 | DE63 5/-1EF36  3/4 | GZs2 10/- | PL84 6/6 | U25  11/- [ IC5GT 6)- | 5yagm 5/ | 6F32  4/. | 8D2  2/8 | 50L6GT 8)- | 6065 6/
ACP4 6/- |DK92 8/- | EF37A 7/- | Gz34 10/- | PL500 15/- | U26  11/- | IDSGT 6/- | 5ysweTs | 6733 3/- | 9D2 3/ | 534 7/6 | 60s0 22/
ACGPEN 5/- | DK96  6/6 | EF40 8- | H63 7/~ | PM24A 5/-|U27  8J- | IE76  7/6 o/- | 666G 2/6 | 9D6  3/6 | 57 67193 ‘1/9
AL60 " 5/ |DL92 4/~ | EF50 /6 | HK54 22/6 | PTL6 10/- | US0  4/6 | 1F2 &I | 574  gfg | GHOM  1/6 | 20¥0  9/- | 58 6- | 7475  9-
ARP3 8)- | DLO3 4/ | EFs2 6/~ | HIZK 26 | PT26H 7/6 | US2  4/6 | 1666T /- | orscn O | 674WA 10/- | 1246 3/6 | 59 6/- | 80134 25/
ARPi2 2/6 (D194 5/9 | EF53 4/6 | Hi23 6/- | PTasM 7/6. U9l 11/ | L4 2/6 o | 695 6/ | 12AH7 5J- | 75 5/6 | 8020  8/-
ARP24 8/6 [DLO6 7/~ | EF55  8/. | HI23DD5/- | PX4  14/- | U0l 18/- | 1LA6 6- | 6ABS  4I- | g55q o7 | 19AT7 4= | 76 /- | 001 /-
ARS8~ 5/~ [DLS10 8/- |EF71  ¥/6 | HL4l 4)- | PX25 9/- | UABCso6/- | 1Los 7 | 6ACT  Bl- | gye  3jg | 12AU7 5l | 77 6/6 | 9002  4f8
ARTPL 6/- | DLS19 15 | BF72 5/- | HVR2 9/ | PY33 @/ | UAF42 o/ | 1LH4 4f- | BAGS 206 | grew §10 | 1aax%y @) | 78 5/- | 9003 6/-
ATP4 /3 |DY86 /6 |EF73 b/- | K3A 60/- | PY8) 5/6 | UBC4l e)- |.AN21B 4/- | SAGT 6/- | gy giT | 1947 100~ | 80 5/6 9004  2/6
ATP7 5/6 | ESOF 23/- | EF74 4/- | KT8C 2g/- | PYSL 5/6 | UBF80 5/6 | 1N438  4/- | SAHS 10/ gyon gyl | 19BA6 5j- | 81 9/- | 5006 2/
AU7 55 |Eseoc 19)- | BES0 - | KT33 8- | PYs2 6)- | UBFSo /6 | 1N7o 4/ | SAIT - | ifer oo | 13RTG 91 | a4 H
AZ31 "9/ | E90CC 10/- | EFSl  6/- | KT4d 5/9 | PY83  6/- | UBL21 11/ | IR4 5. | SAKD 5/ | cron™ 307 | 19BHY /- | 85A2  8/- | C.R. Tubes
BeH 15 [Ell4s 9/6 | EFSs 4/8 | KT33 4/- | PYSo0 8/- | UCCSs 6/6 [ 1R5 /8 | SAKY 8/~ ) gpicy Zic | 1a08 3/ | slover OV1596
BD78 40/- { E166 50/- | EFS6  6/6 | KT66 16/- | PZ1-35 9/- | UCH42 8/- |18¢ 5/ | CADS B/~ oee™ &7 | 1ome g 7-pin 8/ (093) 55/-
BL63 10/- | B1415 80/ | EFS9  5f- | KT67 1= | PZ1-75 13/- | UCHS1 e/-|1ss  4/6 | CALSW 7/- | 0200, OB | 101507 36 | 290PA /e | B4504/BAG
BS4 8- | Else4 12/6 | EF91  3/6 | KY76 s/e QPZL "6/- | UCL82 8/-|1T4¢  §j- | SAMD 26 | oo™ Gio | 1977GT 6/6 | 220TH 4/ -
BS; 20/ |EA50 1/- | EF92 9/~ | KTss 99). | QP25 5/- | UCIS3 10/ | 243 5/ | SAMS  4)- | OKBM 8I6 | oo O | 525DU 91 | VORS? 8/
BSS4 87/6 |E173 7/~ [EF95 b/~ | KTW6L 4/6 | QP250 5/- | UF4l 8/ | 2026 7/~ | 6AQB 7=t kR, o | 1ok 10/ | 307a  5/6 | VORIS8A
B2134 18/- | EABCS05/9 | EF183  8/- | KTW63 2/ | Q895/10 5/6 | UF89 /- | 20264 3/ | BAQSW 9/- | i 11/- | 12Q7GT 8/8 | 310C  2b/- 40/-
BT19 25/- | EAOL g/ | EF1S¢ 8/- | KTZ4l 6/- | QSI50/15 | UL4L 7/6 | 203¢ g/ | BASS 4/~ oow S0 | jodu7™ i | 350B 8/~ | VOR51785/-
BI35 95/ | EAF42 8/~ | EH90 7j6 | KTZ63 5/- 10/- | UL84 5/ | 2045 g2/e | SASSW 9/ | o e | Tes07  4)- | 357A - | VORSLTB
BT45 150/- [ EB34 1/6 | EHTI 800/- | M8100 9/- | QS1202 8/- | UUS /- | 2046 80/ | SASTG 20/ | oo, g | Josa7 3o | 368A 5/ 40/-
BIS3 '85/- |EBOL  3/- | mrgs g9 | MOl 19/ | QVe47T 8/2| UUY g6 | aCst 1gy. |8AT6  4l-) Lo00 W L osmy 37| 3054 151 | voRs170
OC3L  9/- | EBC23  6/- 2 | msie1 - | B3 8/- | UY21 3/ |2D21 5/- | 6AUS /- /= | 19877 5/ | 446A  8)- 40/-
L33 9l |EBOLi 86 | migs 0 |amd 5. | B0 9) UYL 6/ | 344 4j | 6AXe 8- 6Nra sjg | BT B |80k Bl e, 21
CV7l  8)- |EBCSI 5I- | niag 15 | MHLDGI0/- | RG4/1250 | UYS5 5)- | 3A/losAsy)- | 687 6f- | P25 12/6 § j5ond P 1 T00s B0 | swed  agfC
©V77  5/- {EBFS0 8/8 |y g | MLS  6/- 60/- | V1120 4/- | 3A/467 85/- | 6B8G  2/6 | 647 3l- 519 | 715B 60/~ | 5PCL  30/-
Cvio2 1/-|EBFS3 78 |Frez s | N78 15/ | RE72  6/- | V507 5/-| 3Aji67/M | 6BAS 5/ | SR7 - B/8 | 0, T | Si7y gl | sEer 126
CV103 4/~ | EBFS9 6/9 | mr50 sy | NB17  7/- | SL30P 15/ | V1ea4 30/- 25/- | 6BAT 5/ | 6847 V- 19v4  gi. | 724A 15)- | 88D , 48/
CV4004 7/ |EC52  4/- | Ere1 g | OA2  6/- | SL30 12/6 | VP23 3/-|3B7  5/- | GBEG 4/3 | 6SATGT 6/6 | yor; i | go1 - c
Cv4014 7/- | BC53 12/6 | mrsq 5. | OB2 /- | SP2 8/6 1 VPI33 /- |3B24 5/ | 6BJ7 7/ ) 68KTGT /- | 1510 gy | 803  goye | ErOte Tubes
Cv4015 5[- |ECT0 4/~ | prs; si. | OB3 7/ | SPLL  1/6 | VRO9 8/ |3D6 4/ |6BQTA 8/- | 6807 W | ygms 15 | 507 s | G516 12/6
Cvdozs 10)- | B0 2/- | mres 4)g | 003 - | SBG1  1/6 | VRI05305/- | 3E29  5oj- | 6BE7 9/~ | 6SG7OT 5l | 1963 o/ | sos gy | 9314 BB/
CV4049 6/- | ECO1  3/- | gro5 5/. | OD3  5/- | SP210 6/ | VRI50/305/- | 3Q4 6/- | 6BWE 9f- | 68FGT 5/8 | 1957 "5 | s13 g5/ | 097 350/-
CYsl 6/6 | BOCSL 4/-  Trago gpj. | OZ4A /- | STV280/40 | VUS3A™ 4/- | 3Q567T 7/- | 604  9/- | OSH7 61| Tom)  gi_ | 815 35/ | gpecial
D1 1/6 | BCCs2  5)- PSS 9)- 12/8 | VU39 8/- | 384 5/~ | 650 of6 | 6307 - Bl | JgMT  5i. | 5208 50/ | Valwes
D41 6)- | BCCs3 g/- | MBSO 8/- | pogs  9/- | SU21504 VX3256 4/- | 8V4  5/9 | 605G 6/- | 687G 6/8 | 55ps 335 | 830B 4/ | ACTE 8
D6L - | EOcse /g | KDMSI 78 | Boogo 12/- 10/- | vX8122 5/- | 3X2  3/- | 6C6 4/- | OSK7 4/6 | 5136 9/- | 8324 45/- | K301 24
D7 8/s | ECCss 6/8 6/3 | pOoss "5/ | B11G12 10/- | VX8124 5/- | 4C27 85/ | 6¢6G 3/~ | OSL7GT 5/8 | grrecm 5/- | 843 5/= | KRN2A
DA30 19/6 | ECCS8 9/- | EN81 10/- | pCCS9 10/~ | T4l  10/-| W21 5/-|4D1 4/-|6C8c  3/- | 8387 3/6 | o5vs gL | se6a 14/ £3.10.0
DAF96 6/~ | EOCO1 4/- | BSU7T4 80/- | PcFs0 “7/- | TDOX-20 | WII8  8/- [ 5A173G 5/- | 6CH6  4/6 | S5Q7GT 8/- | o574 ‘gjg | 884 10/ "25/-
DD4l 4. | BCFs2  7/- | ESU208 6/- | PCFs2  6/6 70/- | W119  8/- | 5A174G 5/- 1 6c21  s0f- | 6887  2/- | of 5
2575  9/6 | 954 4/ | 2322 £2.10.0
DET5 8/- | ECH42 9/6 | EYSl 5/8 | BOFs4 6/ 6U4GT 9/6 | 95Z6GT 8/6 | 955 28 | 2754 £3
DET20 2/- | ECH81 5/- %336 gls PCF86  9/- 6V6C  5/- | 25D7 @/ | 956 2/- | 417A  30/-
DET25 15/- | ECHS3 7/6 1 8/- | PCPS021/- | | MANY OTHERS IN STOCK include Cathode | | 6VEGT 7/6 | 50 5/~ | 957 5/~ | 37792/
EF73  5/- | ECL80 6/~ | EZ40  6/6 | PCL81 9/- Ray Tubes and Special Valves. U.K. Orders below 6V6M 8/ | 30C15 9/6 | 958A  4/- £37.10.0
DFOL /- | ECL82 /8 | EZ41  6/6 | PCL82 - | [ £1 P. & P. 1)-; over £1, 2/-; over £3, P. & . iree 6X4  3/6 | 30F5  8/6 | 1612  5/- | 714AY $4
DF92 3/- | BCL83 10/- | EZ80 5/8 | PCL83 8/6 C.0.D. 2/6 extra. Overseas Postage extra at cost, 6X5G  5/- | 30FL1 10/6 | 1616 3/~ | 725A  30/-
DF96  6/- | ECLS6 10/- | Ez81 3/6 | POLsa 7)- 6Z5GT 5[5 | 30Pi2 10/- | 1619  5/- | 726A 19/-
SPARES FOR AR 83 D RECEIVERS. WELL PROVEN RELIABLE COMMUNI-
Ask for your needs from our huge selection. CATION RECEIVER P.C.R.2 TRANSISTORS
OC16 20/~ OCSID b5/~ OC201 12/6 XCldl 10/
PANEL METERS 0022 83/- OCSIM 7;- 2’_ X142 12;-
0-3 amp RF  2in. square ... 207 0c25 00202 15/
Pampin 3'.. oo 25/ 5 12/- ocs2  10/- 0C203 12/8 XCls5 20/-
m +in.round ... .. 25I- 0035 12/8 Gogopa sl OCE XC156 22/6
i ; I 0014 6. /- 0C204 17/6
I5v AC 2%!n. round .. ... e 20 o 5; OCss 5. 0C206 29/ 2N247 9/6
150y AC  2fin.sq. (black dial) 25 00Tl afg OCESB 5 AAZID 6l onsoo g
“CONNECT AND FORGET, CANNOT o 157 Ooire o Bozn 71 N, M8
3 6, - -
OVERCHARGE ESSTRON” MARK 1 0081  5/- 0OC200 10/6 BY38 7/6 2N1091 29/-

AUTOMATIC BATTERY CHARGER.
Initial charging rate 6-7 amps. The charging rate
automatically adjusts itself to the charge in the
battery. Automatic current and voltage control.
Patented application of magnetic amplification
to battery charging. Indicator lights show battery
fully charged, receiving charge incorrectly con-
nected or faulty cells, Mains voltage 200/250 v.
Built for 6 or 12 v. batteries. Measurements
7 x 5 x 54in. Weight 8%lb. Price £7.19.6. P.P. 3/6.

2 KW ULTRASONIC GENERATOR
together with power supply unit for 200-250 v,
A.C. Complete two chassis with intercon-
necting cables. Frequency 37 to 43 ke/s adjusted
by fine control. Peak output 2 kw., average
output 500 w. Completely new with valves and
manual £65, carriage paid U.K. Large selection
of mains and Heavy Duty L.F. TRANSFORMERS.

VARIOMETER for No. |9 sets, [7/6. P. & P.
31,

MARCONI SIGNAL GENERATOR TYPE
TF 801B/3/S. Frequency range 12-485 Mc/s. in
five ranges. Directly calibrated frequency dial.
Output waveform: C.W. sinewave A.M,, pulse
A.M. (from ext. source only). Internal modu-
lation frequency [,000 c¢/s. Output: a, normal—
continuously variable directly calibrated from
0.1 pv,~O.5 v. b, high: up to | v. modulated or
2 v. unmodulated, output impedance 50 ohms.
Fine frequency tuning control, carrier onjoff
switch, built-in crystal calibration for 2 Me¢/s
and 10 Mc/s. Stabilised voltage supply. In
excellent “as new’’ condition. Fully checked and
guaranteed. £115. Carr, 30/-, Including necessary
connectors, plugs and instruction manual.

C.R. 100 RECEIVER. 60kc—420ke, 500kc—
13mc. In 6 bands, 2 HF stages, 3 IF stages, AVC
on both phone and CW. Excellent condition,
correctly tuned and guaranteed, £31. Carr. 30/-,

{(Made by Pye). 3 bands, | medium wave, 2
120-43m, 3 43-13m. Overall sensitivity 1-2uV.
$/Noise ratio 10 dB at éy.V. Circuit incorporates
an RF stage, two I.F. stages, tone control,
AV.C. antenna trimmer. 6Y6 output. Set in
fully working condition together with head-
phones and speaker plug, £9.5.6. With vibra-
tory supply unit, 12v, £10.4.0. With specially
buile in P.S.U. for 210-250v. A.C., £11.17.6.
Carriage either set 10/-.

H.R.O. SENIOR TABLE MODEL TYPE
M with “‘S” meter and crystal filter in excellent,
fully checked and tested condition together with
set of 8 general coverage coils and mains P.S.U.
;oor; 110/210v., £26.10.0. Carriage and packing

P. C. RADIO LTD.

170 GOLDHAWKRD., W.12
SHEpherd’s Bush 4946

Open 9-5.30 p.m. except
Thursday 9-1 p.m.

PERSONAL CALLERS WELCOME

TELEPHONE HANDSET. Standard G.P.O.
type, new 12/, P, & P. 2/-,

INSET MICROPH ONE for telephone hand-
set, 216, P, & P. 2!,

A.R.88D. RECEIVERS. Fully reconditioned,
£55. Rebuilt model, £85, Carriage paid U.K.

ULTRA MODERN POWER SUPPLY
UNIT. Supply voltage A.C.: 105, 110, 115, 200,
205, 210, 220, 225, 230, 240, 245, 250 v. Available
voltages D.C.:

(a) ll70(k|900 v. Stabilised, adjustable approx.
mA.

(b) HT2 approx. 45mA.
(c) 330-350 v. stabilised, adjustable, approx.
m.

(d) 450 v. approx. 30 mA.

{e) 50 v. approx. 150 mA.

(f) 4.5 v. A.C. amp. common earth,

(g) 6.3 v.A.C,, 4.5 amp. common earth.

5 valves, 7 silicon rectifiers, 4 Selenium HYV rec-
tifiers. Brand new, £9.10.0. Carriage 12/,

PHASE MONITOR ME-63/U. Manufactured
recently by Control Electronics Inc. Measures
directly and displays on a panel meter the phase
angle between two applied audio frequency
signals within the range from 20-20,000 cps to
an accuracy of +1.0° Input signals can be
sinusoidal or non-sinusoidal between 2 and 30v
peak. In excellent condition together with
handbook and necessary connector, £45.
Carriage 30/-.

EDISWAN SEALED RELAYS TYPE H
96 C. 145 ohms plus 145 ohms, 1276, P.P. 2/-,
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MAIL ORDERS TO:
102 Henconner Lane
Bramley, Leeds 13
Terms: C.W.0. or C.O.D. No C.O.D.
under £1. Postage 3/6 extra under £2.
5/6 extra under £5. Trade Supplied.
S.A.E. with all enquiries please.

Personal shoppers welcome at any

{MANCRESTER} LTD,

Exchange Street
Ca.stle Market Bidgs.
(Half-day Thursday)

branches below.loorzen ;ILdag Sat;. I
BRADFORD (.55 wed) 2534
BRISTOL (/.7 Wey ™ 23504
BIRMINGHAM (... 0o
Hill Station. CENtral 1279. No half-day
26 O Rd., The §
DERBY {Half- sdr:;s\t/?/gd ) Tel.:e4|§6°|t
DARLINGTON 13 foxt, House
Wednesday) Tel.: 68043 . )
EDINBURGH 12," s
326 Argyle St. Tel.:
GLASGOW {No h;ﬁgd:y)tCITy 4Ie58
51 Savile § Half-d
HULL 30002005 Thoson
32 High § Half-
LElCESTER day Tll'mgurs.)n:l?eel'f: §6220
57C M Arcad
LEEDS &Sy safimss
73 Dale St. (No half-
LIVERPOOL 73, P35 Senora 3575
238 Ed Road, W2
LONDON (Half—df;v'la;eurs::y)
Tel.: PADdington 1629
MANCHESTER §v e 0
60A-60B Oldham St. Tel.: CENtral 2778
MIDDLESBROUGH ,{ti:e2y
Walk-round store. 106 Newport Road.
NEWCASTLE Bier
New branch opens early August.
SHEFFIEL
Tel.: 20716
RS.C. AI5 15 WATT (R.M.S.) HI-Fl
TRANSISTOR AMPLIFIER withintegral
pre-amp tone con-
trol stages. Output
for 8, 7.5 and 156 ohm
spea,kers Kit of
parts consisting of
Printed Circuit and
all components for

£6.19.9

Post 5/-
Heat sink and full wiring instructions or
with printed circuit fully wired and tested
34/~ extra. Frequency Response: + 1dB
90-20,000 ¢ps. Harmonic Distortion: 0.1%
measured at 1000 ¢.p.s. Hum and Noise:
—80dB, Sensitivity: 2mV. Bass Control:
+9dB to —14dB at 40 c.p.s. Treble Con-
trol: +8dB to —13dB at 10 Ke/s. Suitable
Power Pack Kit 39/6 or ready built 59/6.

15 WATTS R.M.S. into 3-4 ohms.

PRINTED CIRCUIT CONSTRUCTION.

LATEST MULL.

Characteristics for Gram and Tape Heads.

SENS!

Or Kit with Printed Circu.
extra, or Deposit 72/-

FULLY TRANSISTORISED 200[250V A.C. Mains

10!
8%6'?1’UT 19 WATTS R.M.S. into 15 ohms.

Maximum instantaneous Peak power output 28 watts.

ARD TRANSISTORS,
‘AD149, OC1Z1Z, 0C81Z,0044, 0C44, 0C81Z, 0C44, AC10T.
5 POSITION INPUT SELECTOR SWITCH
EQUALISATION to Standard R.LA. A, and C.C.LR.

FULL TAPE MONITORING FACILITIES.
YTIVITIES: Magnetic P.U. 4 mV, Crystal or
Ceramic P.U. 4%0 ng‘g,n Microphone 4.5 mV, Tape
Head 2.5 mV, Radio/Aux or Ceramic P.U.
FREQUENCY RESPONSE: 20-20,000 ¢.p.s.
TREBLE CONTROL: +15dB to —14dB at 10 Kcfs.
BASS CONTROL: +12dB to --16dB at 50 cfs.

t wired and tested 30[—
d19 gornethly payments of 22/11 (Total £13.18.3).
Teak finished cabinet 5 gns. or Deposit 17/- and 9

NEWCASTLE New branch in

BLACKETT STREET opening early August
HI-FI LOUDSPEAKER ENCLOSURES

All types of pleasing modern ‘‘slimline” design
acoustically lined and ported in alternative finishes
of light Teak or medium Walnut.

8. For optimum performance with
any Hi-Fi8in,sp ker Size 22x15x7in.
Or Deposit 181- 49 mthly £5 15 o
pmts of 12/6 (Tot;al £6.10.6) atCo

Carr, 716
SE10. For 10in, Hi-Fi speaker with pro-
glsl]gn forttgle/eter 1ze 24 x 16 x Tiin,

r Deposi - and
pmts of 15/4 (Total £7 19 0) £6 19 9
Carr. 10/-

ONLY

SL12 For outstanding performance with
any 12in. Hi-Fi speaker, Cut for tweeter, 8 Gns

Size 24 x 20 x 73in. Or Deposit 27/~ and 9 -
monthly payments of 18/2 (Total£9.10.6) Carr. 10/-

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in. 12,000 line,
15 ohm high quality speaker; cross-over
unit (consisting of choke, condenser,
etc.) and eeter. Smooth response
and extended frequency ralge ensure
surprisingly realistic reproduction.
Standard 10 watt rating. Or £4 19 9

Semor 20 watt inc. Fane
22/10 speaker £6.19.9. C 5/6
716, Or Dep. 21I- and 9 mthly pmts of 15/ of 15I4 (Ttl £7.19 0).
AUDIOTRINE HFI00D 10in. I5W
HI-FI Loudspeakers, Heavy cast
construction. Dual cone. Smooth ire-
quency response 20-20,000 c.p.s. Speech

il 3 or 156 chms, E 5
gﬁ)nalowl;alug. msCar;{.ces!;g £5-1 5.0

W.B. “STENTORIAN” HI-Fl. p 3.
SPEAKERS HF1012. 10 watts rating, Where a really
good quality speaker at a low price is required we
highly recommend this unit with an amazing per-
formance. Please state whether 3 or £5 9 9
15 ohms required. a

R.S.C. JUNIOR BASS REFLEX CABINET,
Designed for above speaker, but suitablefor anygood
quality 8in. or 10in. speaker. Acoustically lined and
ported. Medium Walnut veneer finish. Size 18 x12x
10in. Strongly made. Handsome a.ppea,r— £4 10 o
ance. Superb reproductxon Carr. 5,

TWEETERS R.A. 3 ohm 25/9. I5 ohm 25/9

HIGH FIDELITY LOUDSPEAKER UNITS
wie. AUDIOTRINE PETITE Reanny astound-

i | ing performance. Size only 10} x 8} x T3in.
Rating 10 watts,

Frequency range 45-
K c.p.s. Cabinet beautifully finished
in Teak (light) or Walnut (medium),
Fitted specially designed Heavy cast 5in,
speaker with large pole pieces, extra long
voice coil and rubber cone surround.
Impedance 3 ohms or 15 0 1 1 Gns
Or 0sit 36/- and 9 mom;hly D
payments of 25/- (Total £13.1.0). Carr. 7/6

ettt e SR L Sl I O S e
The GLOUCESTER mandsome “slimline” cabinet,
acoustically lined. Size 24 x 20 x 6}in. Pinished light
Teak or medium Walnut. 12in. high flux

12,000 line speaker, Cross-over unit and
Tweeter. Rating 10 watts. Smooth
response 40-20,000 c.p.s. Impedance
15 ohms Or Deposit 36/-and 1 1 G“S
nthly payments 25/- =

(Total £13.1.0). Carr. 15/-

The BRONTE pangsome cabinet of
modern styling. Acoustically lined and
finished Teak or Walnut., Size 22x 15 x
Tin. Fitted Wharfedale Super 8 RSDD Speaker. with
Roll surround and dual cone. Ratlng 6 watts. Im-
pedance 156 ohms. Or Deposit 39/- a: 12 G“s
monthly payments 27/3 (Total £l4.4.3) 5 o .
arr, 15)-

CORNER COMSOLE CABINET:
Strongly made. Beautiful polished
walnut veneered finish, Pleasing
design. Junior Model.
8in. speaker.
11 x 8in,
1S0tandardkModsel. 2’|17‘o take up to
in, speaker. Size 27 x
18 x Bin taorfs B GNS.
Semor ‘Model, To take up to 12in.
speaker and with Tweeter cut-out.
Size approx. 30 x 30 x 15in, (Recom-
menged fox; us;e Twith Audiotrine
speaker system.) Terms
available. Carr. 8/6 8 Gns.
R.S.C. GRAM AMPLIFIER KIT. 3 watts output.
Negative feedback. Controls: Vol., Tone and Switch.
Mains operation 200-250v, A.C. Fully1solatedcha551s
Circuit, etec.. supplied. Only 44/9. Carr. 3/9.

=

[YTTAR TAPE PEEAVPLITINE. Tyoc TEI.
Switehed Equalisation. Positions for Recording
at 1iin., 3{in., 73in. per sec., and Playback. 4
Recording Level Indicator. Designed primarily
as the link between a Magnavox Tape Deck and
Hi-Fi amplifier, suitable most Tape 10L Gns

Decks. S.A.E. for leaflet. 2 "

equal variation of “‘lift”

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

A complete set of parts for the construction of a stereo amplifier giving 5 watts
high quality output on each channel (total 10 watts). Sen51t1v1t;y is 50 millivolts.
Suitable all crystal or cera.n(lilc stereo heads

Ganged Bass and Treble Control give

ut’’. Provision is made for use as straight (mon-

aural) 10 watt amplifier, Valve line-up ECC83, ECC83, EL84, EL84, EZ81. Outputs
for 2-3 ohm speakers. Point to point wiring dlagrams and instructions supplied.
Send S.A.E. for leaflet. Or supplied factory assembled with 12 months’ £8 1 5 o

guarantee for 11 gns. Terms: Dep. 36/- and 9 monthly payments 25/5 (Total £13.4.9). Carr. 11/6

EACH CHANNEL,

* Will amplify direct from Tape Heads.

% Stereo/Mono swite

% Separate Bass “Lift’ and “Cut” and
treble “Lift”’ and ‘“Cut’ controis.

+ Neon panel indicator.

+* Handsome Perspex Frontplate.

COMPLETELY f
NEW UEITS

WIT
CAL SPECIFICATION
APPEARANCE COMPARING ‘VIORE
THAN FAVOURABLY WITH SIMI-
LAR AMPLIFIERS AT 23 TIMES
THE COST

AD149,

R.S.C. STEREO 20/HIGH FIDELITY AMPLIFIER

PROVIDING 10/14 WAXT ULTRA LINEAR PUSH PULL OUTPUT ON

R_“MIKE" ADIO OR TAPE

SUITABLE RA R.

Employing valves ECC83, ECC83, ECLBG ECLS8S, ECL86 ECLSG. EZ81. Fx-equeney
Response: +2dB 30-20, 000 ¢.p.5.
maximum. Harmonic Distortion: (each channel): 0.2%.
compensation and Input Selector Switch.

Qutput transformers are high-quality sectionally wound to
required speciflcation.
speakers on each channel. Complete set of parts with point-
to-point wiring diagrams and instructions.
Send s.a.e. for leaflet.

‘Hum Level: 650B down. Sensitivity:5 millivolts

% Four-position tone
Output matching for 3 and 15 ohm

Barr. 1215 14 GNS.

Or factory a,ssembled. tested and supplied with our usual 12
months guarantee
payments 43/2 (Total £22.4.6).

Or Deposit €3 and 9 monthly
Carr. 12[6 19 Gns.

Close

CR B at 1,000 ¢.p.s,

CONTROLS: 5 position Input Selector, Bass

Control, Treble Control, Volume Control, Balance
Control, Stereo/Mono Switch, Tape Monitor
Switch, Mains Sw

INPUT SOCKETS (Matched Pairg). (1) Mag-
netic P.U. (2) Ceramic or Crystal P.U. (3) Radio/
Aux, (4) Tape Head/Microphone.

Operation of the Input Selector Switch assures
appropriate equalisation.

Rigid 18 s,w.g. Chagsis. Size approx. 12in. Wide,
in. High and 8in. Deep. Neon Panel Indicator.
Attractive Facia Plate and Matching Knobs,

110 mV.

IMPORTANT NOTE. Rated output

Above facilities, ete., except for Ganging and

Balance Control. apply also to Super 15,
THESE UNITS ARE EMINENTLY SUITABLE
FOR USE WITH ANY MAKE OF PICK-UP OR

ures are given in R.M.S. and not speech
HARMONIC DISTORTION ot 10 Watts R.M.S. e e o IR P, otherwise we could M})CEOP(‘}O‘:FERI(S{({;E‘%UCeﬁ‘};”%‘TLY“gg"}ﬁ‘f’
L0 e L obviously quoté mudh higher outputs. | XY I*pfi ARDLESS OF THE COST, SUPERE
ggn%‘lﬁe Kit_of parts w'n;h full construcmonal ) SOUND OUTPUT QUALITY CAN BE OBTAINED BY USING WITH
details and point to point wiring diagrams, 10 104 Gns. |l FIRST RATE ANCILIARY EQUIPMENT. All required parts, point

to point wiring diagrams and detailed instructions. Printed circuits can
be supphed with appropriate components assembled, soldered and tested
for £3 extra. Terms: Deposit 6 Gns. and 9 monthly payments

Attractive Walnut or

‘monthly payments 11/3 (Total £5.18.3). Or unit factory built and tested i 39/1 (Total £23.17.9). 12/6 1 8 Gns_

Attractive Walnut or Teak finished cabinet 5 gns. or Deposxt 17/- and 9
monthly payments 11/3 (Total £5.18.3). Or unit completely assembled
ready for use housed in cabinet, 29 GNS. Carr. 15I- Or Deposit £4.12.0

and 9 mthly pmts 64/10 (Total £33.15.6). Send S.A.E. for leaﬂet

binetand withour usual I2months guarantee. 18% Gn
&m&%?sﬁ%cg&m:n it mthly pmis 40[6 (’I‘otal £21.13.6). Carr. 12[6
ALL COMPONENTS C ARE OF A HIGH STANDARD AND
SUPPLIED BY LEADING BRITISH MANU'FACTURERS
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AUDIOTRINE HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LOW COST.
CAN BE ASSEMBLED IN AN HOU &
ONLY 4 PAIRS OF SOLDERED JOINTS PLUS MAINS.
Incorporating the latest MagnavoxTapedeck.TheAudiotrine
High Quality Tape Ampllﬁer with switched equalisation for
each of 3speeds. High Flux P.M. SpeaKer, empty Tape Spool,
a Reel of Best Quality Tape and a handsome Portable Cabinet
of latest styling finished dark grey leathercloth. Size 141 x
17 x 8}in_and circuit. Purchased separately would total
approx. £34. Performance equal to units in the £50-£60 class.
1 ns WALE, for leaflets. S: Deposit
D 4 gns, and 9 monthly payments of 59/6
Carr (Tgtal 29% gns.). 4 Track Model 3 gns.
extra.

R.S.C. 4/5 watt A5 HIGH GAIN AMPLIFIER

A highly-sensitive 4-valve quality amplifier for the home,
small club, ete. Suitable for all crystal or ceramic P.U,
Separate Bass and

heads and practically all ‘“‘mikes”,
Treble controls giving “1ift”” and ‘“‘cut”. Hum level 71dB
down. Negative Feedback 15dB. H.T. of 300v. 25mA and
L.T. of 6.3v. 1.5a., available for supply of Radlo Tuner or
Tape Deck pre-amp, ¥or A.C. mains 200-250v. Speaker
output 3 ohms Kit is complete in every detail with fully
ot finished ch point-to-point wiring

diagrams and instructions. Exccptlonal value £4.17.9
or assembled ready for use £6.2.9, plus 3/6 carr.

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI AMPLIFIER

A highly sensitive Push-Pull high output unit with Pre-amp./Tone
_ Control Stages. Performance figures compare equally with most ex-
B pensive amplifiers available. Hum level —70dB. Frequency response
+3dB 30-20,000 cfs. Specially designed sectionally wound ultra linear
output transformer with 807 output valves. All first grade components,
Valves EF86, BF86, RCC83, 807, 807, GZ34. Separate Bass and
Treble Controls Sens1t1vlty 12 millivolts so that any kind of
icrophone or Pick-up is suitable. The unit is designed for
Clubs, Schools, Theatres, Dance Halls or Outdoor Functions,
etc. For use with Electronic Organ, Guitar, String Bass, etc.
Gram, Radio or Tape. ©Output socket provides L.T. and
for Radio Tuner. Two inputs with associated volume controls 50 that two separate inputs
such as Gram and “Mike’ can be mixed. 200-250y. 50 ¢/s A.C. mains. Qutput for 3 and 15 ohm
speakers. Complete kit of parts with fully punched chassis and point to 1 2 G“s Carr,
point wiring diagrams and instruction: = 10/~
Supplied factory built with EL34 out;put valves, 12 months guarantee for 15 gns. If required
perforated cover with carrying handies can be supplied for 21/-. Send s.a.e. for leaflet.
TERMS: Deposit 48/- and 9 monthly payments of 33/7 (Tota.l £17.10.3).

PUSH-PULL ULTRA LINEAR OUTPUT “BUILT-IN”
TONE CONTROL PRE-AMP Two input sockets with asso-
ciated controls allow mixing of ‘“‘mike’’ and gram, etc., etc. High
sensitivity. Valves ECC83, ECC83, EL84, K1.84, EZ81, nghquall

sectionally wound output transformer speclally designed for
Ultra Linear operation and reliable small condensers of current
manufacture. IVIDUAL CONTROLS FOR BASS AND
TREBLE. Frequency response 4 3dB 30-20,000 ¢/s. Six negative

FANE HEAVY DUTY Post

5/6.
HI-F1 SPEAKERS
12in. 20 watt. 'ﬁype 122/10. GNS.

R.S.C. COLUMN SPEAKERS coverea in
two-tone Rexine/Vynair. Ideal for vocalxsts
and Public Address. 15 ohm matchin:

Type C58, 15-20 watts. Fitted five 8in, hlgh flux
speakers. Overall size approx. 12_ Gns
42 x 10 x 5in. Or Deposit £2 and 2 =
9mthly pmts 28-/(Total£14.12.0) Carr. 10/-
Type C412, 40 watts, Fitted four 12in, 12,000 line
10 watt speakers. Overall size 19_ Gns
56 x 14 x 9in. approx. Carr. 15/- =
Or Deposit 3 gns. and 9 monthly payments of
43/7 (Total £22.15.3).

18in. 60 WATT EXTRA HEAYY DUTY
LOUDSPEAKERS Famous matkg Normal

price over £25. Ve
number to clear with full guam»-"’ GHS
antee. Terms available. Carr. 15/- =

12in. HIGH QUALITY LOUDSPEAKERS

(MANCHESTER) LTO.

In walnut veneered cabinet. 10 Watt
Model. Gauss 12, 000 lines. £4 19 6
Speech coil 3 or ohms.

Terms: Deposit 15/- and 9  Carr, 5/6
monthly payments of 11/2 (Total £5.15.6)
20 Watt Model. 15 ohm. Slze 18x18x10in.
Terms: Deposit 24/6 a: £7 19.6

onthly payments of 17/3
Carr. 8/6

mo.
S0 Wi Model, 15 ohms. O

a odel. 15 ohms. Or
Depoass Bor and o montniy 10 GNS. carr. 10/-
payments of 22/4 (Total £11.13 0). Any of above in extra
heavy Rexine covered Cabinets, £]1 extra.
30 WATT Hi-Fl AMPLIFIER for Guitar, Vocal or
Instrumental Groups
A Four Input, two volume control Hi-Fi .f
unit with separate Bass and Treble
‘cut’ and ‘boost’ controls. Latest type
valves. Housed in strong Rexine cov-
ered cabinet with twin carrying handles
Attractive black and gold perspex fascia
plate. For 200-250v. A.C. mains. Output
for 3 or 15 ohm speakers. Send S B,
for leafiet. Deposit £3 and 9 monthly
payments of 8%/5 (Total £19. 16.9). Carr 12/6. 17 Gns

.

I:iEAVY DUTY SELENIUM RECTIFIERS 19/9
12v, 15 amps. F.W. (Bridge). y I

TRANSISTOR SALE ruyara ocri g/11, ocds 311
0024 3/11, 0072 2/11, OCSL 8/11, OCI7L §/9, AFILT 8/9

feedback loops. Hum level —60dB. SENSITIVITY 23 millivolts.
Suitable for Crystal or Ceramic P.Us, all types ‘“‘mikes”. Com— ugl tsg” 3’,‘1%3151@3{5 9, XA112 3/9, XCI01A 3/9. Postage 6d. for
h as St B El trarabl%wil% a thetveg’ gest‘%%emini FordM‘(li?):)cailiOInl:l.A?tr 6.3 -
such as String Bass, Electronic Guitars, etc. Qutput Socket provides 300v. an V.
1.5a. for supply of & Radio Tuner. Size approx. 12x9 x 7in. For A.C. mains 200-250v. 50 c. P, INTEREST R.S.C. MAINS TRANSFORMERS
Output for 3and 15 ohm speakers. Kit complete to last nut. Chassis fully ONL/ FULLY GUARANTEED
punched. Full instructions and point-to-point wiring diagrams supplied £8.1 5 0 CHARGES |1 d and Im 200-250v,
(or factory built £11.15.0). arr, 1 50 cfs. Screened.
Metal covers with 2 carrying handles can be supplled for £1. TERMS ON ASSEMBLED REFUNDED MIDGET CLAMPED TYPE 2§ x 23 x 21in,
TS: Deposit 33/6 and 9 monthly payments of 25/9 (Total £13.8.3). Send S.A.E. for P a| 260v., 60mA, 6.3v. 2a ..olaa1
illustrated leaflet detailing Cabinets, Speakers, Mikes, etc. °Cnr e%i i 'Sgllle T 1511
(3
R.S.C. BASS-REGENT 50 WATT AMPLIFIER | AS505 | 50550y soma, sov. s, 0500w, 20
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE Smonths. | gaolyin i iy i o
UNIT For fead, rhythm, bass guitar and all other musical L——————— 1 300-0-300v. 100mA, 6.3v. 4a, 0 33/9
» instruments. For vocalists, gram, radio, tape and general public address
slp * UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION consisting of a 41/9
® * FANE HIGH FLUX 15in. 30 watt unit PLUS a FANE 12in. 20 watt unit with 33/9
extended frequency response. % 4 Jack Inputs a.nd two Volume Controls for | 35 g 42/9
simultaneous use of up to 4 pick-ups or ‘“‘mikes’’. 425- 425v. 200mA, 6.3v. 4a, c.t., 5v 2a . 63/9
% Cabinets covered in two-tone Rexine/Vynair with gold trimming. Fitted carry— 495.0-425v. 200mA, 6.3v. 4a, 6.5v. 4a, 5v. 65/9
ing handles, % Separate Bass and Treble Controls giving “lift” and ‘¢ 450-0-450v. 250mA, 6.3v. 4a, c.b., 5v.3a .. 79/9
49I Gns Send S. A E. for leaflet. Or call at one of our many bra,nches and TOP SHROUDED DROP-THROUGH TYPE'
5 * compare the Bass-Regent with units at three times the cost. 230-0 250v. 70mA, 6.3v. 2a., 0-5-6.3v. 2a..,. 19/9

Carr. 30/-

Or deposlt£7.1'7 6and 9 monthly payments of £5.10.10. (Tot;al 55 gns.) | 25

R.S.C. B20 MULTI-PURPOSE AMP.

especially suitable for Bass Guitar
Incorporating massive 15in. high flux
Ioudspeaker. Rating 25 watts. Individual
bass and treble controls. Two jack inputs
separately controlled. Substantial cabi-
net attractively finished in Rexine and
Vynair. Size approx. 24 x 21 x 11in. Send

GI5 15 WATT AMPLIFIER for Lead

or Rhythm Guitar, Mike, Gram or Radio

High-fidelity output. Separate bass and treble
controls. Twin separately controlled inputs

12in. 20 watt Speaker. Cabinet covered in
%tigiayctlve Rexine/Vynair. Size approx. 18 x

S.A.E. for leaﬂet Or 29_ Gns 18 x 8in. Or deposit 3 gns. and
Deposlt £4.14. - 1 9_ Gns 9 monthly payments of 43/7

onthly payments of 66/- Carr. 1716 2 = (Total £22.15.3). S.AE. for
(Total £34.8.6 Carr. 15/-

LINEAR TREMOLO PRE-AMP UNIT gyitanie for
use with any of our Amplifiers. Controls are Speed
(frequency of interruptions). Depth (for 4_ Gns

heavy or light effect). Volume and Switch. D

COMPLETE POWER PACK KIT consisting of
Mains Transformer, Metal Rectifier, Electrolytics,
smoothing choke, chassis and circuit. 200/250v. A.C.
mains. Output 250v. 60mA, 6.3v. 2a or with 22 Ig
metal cover 26/9

R.S.C. BATTERY /MAINS CONVERSION UNITS
Type BM1. An all-dry bat-
tery eliminator. Size 5} X
41 x 2in. approx. Completely
replaces batteries supplying
1.4v. and 90v. where A.C. mains

200/250v. 50 c/s is_available.
Complete kit with diagram
44/9 or ready for use 59/6.

TRANSISTORISED SOUND MIXER gnapies mix-
ing of up to 4 standard jack inputs, i.e., microphone,
tape, gram, tuner, etc., into single output Compact
and _completely = self-contained. Uses 49 9
standard 9v. battery. I

LATEST MAGNAYOX 363 TAPE DECKS

3speeds 13in., 3#in., Thn. persec. Arobusthigh quality
Deck with high fidelity recording heads. Includes:
Digital Counter, pause control, Heavy 4 pole fully
screened motor, Record
Interlock to prevent acci- /g
dental erasure. For 200-250

Two Tra.ck1 0 Gns. Carr.

%Iode% m 76

Four track £13.19.6

in. 30 Watt Heavy Duty Loud- Carr 10/-
speakers. 15 ohms. Flux density G

17,00C lines. ONLY ns.

so that two instruments or ‘‘mike’ and pick- | 35
ups can be used at the same time. Heavy Duty | 35

390-0-350m. 100mA, 6.3v. e'a, 6.3v. 1a |

350-0-350v. 80mA, 6.3v. 2a, 0-5-6.3v. ga .. 2819

250-0-250v. IOOmA, 6.3v. 4a, 0+5-6.3v. 3a .. 32/9

300-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v. 32 .. 32/9
300-0-300v. 130mA, 6.3v. 4&, 0-5-6.3v. la

suitable for Mullard 510 Amplifier...,.... 39/9

350v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 32/9

350v. 150mA, 6.5v. da, 0-5-6.3v. 3a .. 89/11

FILAMENT TRANSFORM RS

19/9
v. 1a. v. 3a or 54v. 1.58 19/9
AUTO (Step UP/Step DOWN) TRANSFORMEBS
0-110/120v.-200-230-250v.

50-80 watts ...... 14/9 9250 watts .. 49/9
150 watts ........ 29/11 500 watts .. 99/9
GHARGER TRANSFORMERS
0-9-15v. 13a. 13/9 0-9-15v.5a ... 21/9
0915\728. .. 18/9 0-9-15v. 6a ..., 25/11
0-9-15v. 33 18/9  0-9-15v.8a .... 31/9
OUTPUT TRANSFORMERS
Stan%ard Pentode 5,000Q to 3Q or 7,0000
(9 c005900000gppo0anoo00agacoe0as U9

Push-Pull 8 watts ELS4 to 30 or 15Q 11;9
Push-pull 10-12 watts 6V6 to 30 or 150 .. 19/9
Push-pull 10-12 watts to match §V6 to 3, 5, 8

OrIBQ ... eiiiiaa.., 21/9
Push-pull BL84 to 8 or 150 10-12 watts., . 19/9
Push-pull Ultra Linear for Mullard 510, ebe, 35/9
Push-pull 15-18 watts, sectionally wound 6L6,

KT66, etc., for3or 150 ... ... ......... 29/9
Push-pull 20 watt high-quality sectmlly

wound, EL34, 6L6, KT66, etc., 40 3 or

15Q fully shrouded .. .................. 559

SMOOTHING CHOKES

150m4, 7-10H, 250 12/9. 80mA, 10H, 3500 7/9.
100mA, 10H, ZOOQ 9/11. 60maA, 10H, 400Q 4/11.
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SIERNKGININE EZECTRONIC CENTRES

MAIL ORDER & ALL ENQUIRIES TO: DEPT. PW. 3-5 EDEN 'GROVE, HOLLOWAY, LONDON, N.?. Tel. NORth 8161/5,

LONDON: 9 Camberwell Church Street 8.E.5. RODney 2875 LIVERPOOL: 52 Lord Street,
3}2 ;cttenbﬂm Court %oad, W.L MUS 5929/0095 220 Edgware Road, W. PADdington 5607 MANCHESTER :
300 gzt;mmkf,:%ftw_%?d' e gIU Saun; gggé CROYDON: 12 Suttolk House, Greorge Street. 0%/%2 Withy vae’ M/e 4.

109 Fleet Street, E.C.4.

182 Holloway Road, N.7.

MUNicipal 3250 SHEFFIELD: 125 The Moor.

PADdingto
FLEet Street 6812[ 3
NORth BRISTOL: 26 Merchant Street, Bristol 1. Bristol 20261

NOTTINGHAM: Eastown House, Lincoln 8t.

MEMBER OF THE
PANTIYA

GROUP OF
COMPANIES

Royal 7450

Blackfriars 5379/5246
Sheffield 29993

Nottingham 45889

EXCEPTIONAL
OPPORTUNITY !

Fabulous FI-CORD 202A
TAPE RECORDERS

Current List Pric

ONLY from STERN-GLYNE

39 Gns.

Complete. Suitable

World renowned Fi-Cord. Recognised as ome of the finest Hi-Fi battery recorders

obtainable. The choice of professional sound engineers for serious outdoor work. many added facilities—already assembled on a hand-
some, specially designed hatdwood plinth.
GRAMBTAND is made exclusively for Stern-Clyne
‘to meet the requirements of modern bookshelf mounted
and space limited Hi-Fi systems.

Use it for true reproduction of sound—anywhere. Ideal for home film making, and all business
and travel work. Magnificently engineered and constructed. Features include: frequency

e £69.6.0

H.P. terms
available
Microphones available.

- 7L 32 i.p.s., level ter/batt tester t Features include:
range 50-12,000 cfs (43 dB) 2 speeds—T7} and 3% i.p.s., level meter/battery tester tape ® Lightweight tabular arns.
counter, and plug-in provision for external services. Input<0.2 mV for fully modulated @ Latest Mono/Stereo Ceramic Cartridge.
ilt-in 3 i W and 1V at outlet socket. Size: 9 x 6% x 44in. ® Dizmond Stylus.
tape. Built-in 8 in. speaker. O}ltput 180 mW an a e z z ® Heavy balanced 103in. turntable.
Weight: 62 Ib. including batteries. °

mains lead.

ONLY FROM STERN-CLYNE
The Unique

GRAMSTAND

GRAMSTAND is a superb BSR Antochanger—with

Built-in P.U, plug and socket and infegral 6ff.

Carriage 10/-

CR150 A2 RNl | ONLY FROM STERN-CLYNE
[ OF TOP QUALITY New bookshelf size

MEGAMITE speaker system

COMMUNICATIONS /\ RECORDING TAPE
RECE

RANGE AVAILABLE
POLYESTER
3zin. 600ft. Double Play 11 6
e 7in.  1,200ft. Standard 12 6
5in. 1, gggg: foubl;lplay 15 ¢ ® Full frequenoy range
p inga Tin. 1 . Long Play 20 0 ® Employs specially designed free-cone bass umit
Compact M‘i :ttf‘:;h"e as _:a tgiwéng,:?e‘: 5%in. l:sooft. Double Play 22 6 @® Inoludes matohing tweeter and crossover
e o e e1 el Bistamt Tin. 2,400t Double Play 25 0 & Handles 10 watts output
ing features to it
. 5 ACETATE Bpecial §in. free-conme bass unit uses enormously
Sta't“miol%“d :’“go tl‘vl[e”.ta.(limullx:“:ﬁs bim’;i: Bin, 600ft. Standard 8 6 powerful Feroba magnet to obtain the exceptional
from 5 : c/fi 0 ofs tales Bin. 900ft. Long Pla: 10 0 cone movement needed to get clean, deep-down bass
bands, shipping, world-wide short wave and 2o 001 - P y responge equal to much larger speaker performance.
Ham radio. Built-in features include extra large 5%in.  1,200ft. Long Play 12 6 Matching din. tweeter and crossover is housed with
ing dial, extending rod aerial, “S” meter, Ba:hzlypf; post and packing 1/- per reel. Four or more babq mtnt in he]ﬂ.vily lagged, handsome teak veneered
3 - = reels post free. L cabinet, size onl 3 8in., di Mount: Thicall
B.F.0., Noise Limiter, extra quality loudspeaker, Spare spools, splicers and all Tape Accessories in stock. or ho,.z(,fnamv Idza,’] for - modern HL ﬁ,viyjfim’;
ete. Meticulously  comstructed, handsomely SPECIAL OFFER where clean, unobtrusive appearance with high
finished. Essential for superb reception but Internationally branded acetate tape, Yin. reel, 1200ft. performance is required.
cheaper than many domestic radios. Size only giving 60 minutes per track at 32 Lp.s, £8 19 6
13% x 5 x 8 In. Standard mains operation. Only 16/8, add 1/6 post and packing. Carriage 7/6.

IVER New American branded tape by world re-

nowned manufacturers and equal in quality to
the best obtainable anywhere. Guaranteed
splice free, red oxide coated, with full fre-
quency response and uniform output, Resis-
tant to moisture, heat, cold and abrasion.
Available in a wide range of Acetate and
Polyester qualities, each distinctive boxed and
cellophane wrapped in colour coded cartons
showing recording times at 7%, 3% and 13 i.p.s.
Compare the prices !
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FMI VHF TUNER

Specizlly designed for the Amateur builder, 2 new
sensitive tuner unit that provides stable, interfarence-
free reception of BBC FM tranamissions, High quality
outpnt signal ensures optimum performance from
any Hi-Fi audio system; superb styling makes for
harmonious installatlon with existing equipment.
Rellable easily aligned circuit employs RF stage,
tuned anode g‘rid freq. changer, 2 IF's Noise Limiter
and Ratio Detector. Input sens. 100mV for 40dB.
Distortion less than 19 at full deviation. Power
req. 200v at 20mA end 6. Sv at 1. BA Panel black
and silver-grey, size 8 x 5 in.
Optional FM1 Kit of parts £7 9. 6
Power Pack available Asgembled and tested 510 9. 6 Ca.rr 4f-

SUPERB NEW STERN-CLYNE | TEST 7 Pocket Multimeter

A really versatile instru-

ment that makes a handy
pocket-size tool. Measures

/ AC or DC voltage in three
39 6 ranges of 0-15-150-1000v.
Resistance 0~1000,000 ohms

Carr- 2/~ and Current 0-150 mA. DC.
Size only 3} x 21 x 1iin.,
with ingenions dial design
providing & clear, easily
read scale. Complete with
battery and test leads,
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Dah Dit Dah!
HENEVER you hear the cry “Down with

learn to stop worrying and love the Code!
W. N. STEVENS, Editor

NEWS AND COMMENT

SEPTEMBER ISSUEA

UGUST 4th

Morse” you can be sure that within arm’s Leader 247
reach is a frustrated character with an RAE pass
wondering if N is dit-dah or dah-dit and proclaiming News and Comment 248, 272
that the Morse Test is a creaking anachronism On the Short Waves
maintained simply to thwart would-be radio amateurs. by John Guttridge and David

Superficially there may be a case for confining the Gibson, G3JDG 256
Morse Test to limbo, for many prospective amateurs 3
feel no affinity with c.w. It is understandably galling New Books 271
for an enthusiast who wants to use ‘phone to find that : :
if he is unwilling to reach his 12 w.p.m. he must be Prz;)ctlj:_?glglrWneless 276

.restricted to the nether regions of the 440Mc/s band. y y

And the existence of a reserve of amateur c.w. Club Spot—Loughton and District
operators who could be called in for emergency duties Radio Society 29
(and which proved so valuable in 1939) is no longer
important owing to the shift in military communica-
tions techniques and practices. ‘ CONSTRUCTIONAL

Even so, we not only support the continuance of
the Morse Test but positively encourage a wider use of The Multitest
c.w. even to the extent of desiring every amateur by R. D. Owen 250
station to devote some time to it.

The simplest way to get on the air is via a small A Contemporary Case for
c.w.-only transmitter and the surest path to success Transistor Portables
is to learn the rudiments with small gear and progress by E. V. King 265
step by step to more complex rigs. Also, the range of Beginner's TRF4
c.w. is much greater than telephony and simple gear by F. G. Rayer 268
can give satisfactory results for the probationary ham. . .

Furthermore, letting a newcomer loose with a Imperial Transmitter—Part 111
microphone is like throwing a Christian to the lions! by F. G. Rayer, G3OGR 274
Exposed to the ponderous drivel that passes for con- . : o
versation on some sections of the amateur bands, he Sm;pk‘a/AéJ%%;;:mphfler 279
will start off on the wrong foot. But on c.w., he will yv. & y
better learn how to operate a station efficiently. An Ellipse Generator
Morse demands economy of message information, by R. Leyland 283
encourages snappier communications—and the lan-
guage barrier does not exist. He will also be spared
such delights as having Aunt Maude rip off a few GENERAL ARTICLES
gems on the weather conditions in Scunthorpe on —
the EL-key! 10 Ways to Apply Negative

To mix a metaphor or two, the amateur with his Feedback
L-plates up will find that a good long baptism of key by G. R. Wilding 254
bashing wins hands down. And so, to those inventing . .
elaborate curses for the shade of Samuel Morse we Great Circle Calculations
say: keep at it—you may even, like Dr. Strangelove, by W. E. Rigg, 9J2AA 258

WILL BE PUBLISHED ON

All correspondence intended for the Editor should be addressed to: The Editor, “‘Practical Wireless”, George Newnes Ltd., Tower House, Seuthampton
Street, London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London, Subscription rates, including postage: 36s. per year to any part
of the world. © George Newnes Ltd., 1966. 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.
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Save the Grand OId Sets

I was interested in P. J. Plater’s letter
in the News and Comment of the June
issue of PRACTICAL WiRELEss. I, myself,
have restored many of these sets, with
very little trouble and expense, which in
the normal course of events would have
found their way to the rubbish dump.

One in particular which I came by
some three years ago is still going well
and has earned me QSL Cards from all
over the world, and apart from its
performance, is a lovely piece of
furniture and the tone quality is out-
standing. I do most of commercial
DX’ing on the “old faithful” as I have
named it. It compares exceptionally well
with the modern outfit I must -say. A
new valve and variable resistor were the
only requirements to restore it to perfect
working order.

H. S. Barker.
Dalton-in-Furness,
Lancashire.

The Radio Collector

.1 rounp the article “The Radio
Coliector” in the June issue of PRACTICAL
WIRELESS extremely interesting, as I

- took up radio as a hobby in the early
1920’s.

I now have many copies of various
wireless ‘magazines, including PRACTICAL
WireLESS of the 1920°s and 1930’s for
disposal. I also have valves, components,
catalogues, etc., of that period.

If any readers are interested, please
would they send me a stamped, addressed
envelope and I will let them have
further details.

E. Latham.

45, Beech Road,
Radstock,
Bath, Somerset.

Tape Exchange

I wiLL be pleased to exchange tapes
with any of the old timers among
PracTicAL. WIRELESS readers, who are
still active short wave listeners, no
matter what types of receivers are in
use. Should there be any H.R.O. users,
their tapes will be very welcome. My
tape recorders are four track, 5%in.
spools with speeds of 3%i.ps. and 1%
ips. Let me know receivers used,
aerials, results on amateur ’phone and
short wave broadcast bands, and the
extent of Loran QRM on top band if
any. Three-inch letter tapes only, please.

A. W. Mann.
62, Costa Street,
Middlesborough.

NEWS AND..

ADVANCE VOLTMETERS

The latest in the Advance range of five voltmeters is the Advance YM76 which
extends the range of voltmeters to include a.c. frequencies in excess of 1000Mc/s
and d.c. measurements up to 1000V with accuracies of +2%, up to |00V.

Push-button selection of the various functions is a notable feature of this
instrument. In d.c. operation this method can be used to select centre-zero
readings and either positive or negative polarity. Resistance measurements
between 0-02Q and 500M Q. to an accuracy of 4-59%, at midscale can be selected
in a similar way. The VM76 is available from Advance Electronics Ltd., Roebuck
Rd., Hainault, liford, Essex, at a price of £90.

SUBMINIATURE 300mW AMPLIFIER

Méssrs. L.S.T. Components have informed us that due to import
difficulties the GAQ2 is not available, but they are able to supply
the following specified devices:

Trl, Tr2, OC45 (Mullard) 5s. 2G374 (Texas) 3s. Id. 2G374 (not
coded) 1s. Tr3, 2N 1305 (Texas) 6s. 9d. ZNI305 (not coded) 2s. 6d.
Trd4, 2N1304 (Texas) 6s. 9d. 2N1304 (not coded) 2s. 6d.

One shilling post and packing should be added, unless all four
devices are ordered, when postage is free.

All enquiries are to be forwarded to the company’s new address,
23 New Road, Brentwood, Essex, AND NOT to Benfleet,

ULTRASONIC Tx/Rx

From Beulah Electronics Ltd., 126 Hamilton Road, London, S.E.27, comes
the Nuray Ultrasonic Transmitter/Receiver. It consists of two units; an
ultrasonic transmitter and a receiver. The range of the equipment is up to
30 feet. Uses include batch counting, burglar alarm, garage door opening
and electronic control systems. The units measure 4%in. x 2%in. x 3in. and
the price of the battery-operated model Bo/l (set of transmitter and
receiver) is £19 19s. There is a mains-operated model, Mo/l which costs
£26 for the set of transmitter and receiver,



.« COMIMENT

SWITCHES AND COMPONENTS MADE TO ORDER

Eimbridge Instruments Ltd.,
West Molesey Trading Estate,
Surrey, have started a compre-
hensive component service for
the home constructor.

This service makes available
small quantity packs of profes-
sional electronic components,
including carbon film resistors,
polyester capacitors, recharge-
able nickel-cadmium cells, push-
button and rotary switches, to
home constructors who have
found it difficult in the past to
obtain direct from the compo-
nent industry.

The photograph shows a
DEAC Ni-Cad cell, of which
Eimbridge Instruments Ltd,,
market the PP3, U2, U7 and Ul |
equivalents.

o

EM! HELPS TO TRAIN POLARIS CREWS

EMI Electronics Limited is taking an active part in the Royal Navy’s
Polaris project. The company is responsible for part of the elec-
tronic equipment used for crew training at the Submarine Base
at Faslane in Scotland.

EMI engineers spent some time studying the design of training
simulators at the California factory of the Hughes Aircraft Cor-
poration, after which, they tuned the equipment at Faslane and
are now training Naval personnel in its use and maintenance.

WELLER “MARKSMAN™ SOLDERING IRON

Shown in the photograph below is the latest addition to the Weller range of
soldering irons. It is the ‘“Marksman’, a small light-weight mode! that fits
easily in the hand and can be used for hours without fatigue. It is rated at 25W
and takes a variety of screw-in tips made of nickel-plated copper. Voltage
rating is 240V. The “Marksman’ is supplied in a vinyl pouch and costs £1 9s.
A “Marksman’® kit, containing iron, 60/40 solder, two spare bits, and a solder-
ing aid, is available at £1 18s.

‘Who Wants To Sell?

As a regular reader now of PRACTICAL
WIRELESS, I should like to purchase
back-numbers, bound or otherwise, of
PrAcTICAL WIRELESS, “Practical Elec-
tronics” and “Radio Constructor” for a
reasonable sum. Freight will be paid
and all letters of offer will be answered.
A cheque from a British bank (West-
minster) will be sent to the seller.

John Lawn.
Shek Kwu Chau,
c/o Cheung Chau Post Office,
New Territories,
Hong Kong.

Gan Anyone Help?

CAN ANy reader help me in finding
the number of a four-pin base rectifier
valve used in an old Pilot 7-valve set
(the type with a magic eye, model
number possibly H.G. 56263, covering
lw.,, mw. and s.w.) and possibly the
heater voltage. The other valve numbers
are as follows: Brimar 6D6, 6D6, Pilot
gég, 42, Mullard 75 and the magic eye

G. Wright,
: Bankhead House,
Tranent,
East Lothian,
Scotland.
Congratulations

CONGRATULATIONS on your “‘new look™
magazine also the idea of the free book-
lets which I have found very useful
indeed.

I have taken PRACTICAL. WIRELESS
from the first issue and I am now 62
years old. I may be one of your oldest
readers, but I still look forward each
month to my issue.

I have PrAcTiCAL WIRELESS going
back to 1958 and if any of your readers
require back-numbers and send a post
card first, I will reply.

E. Brown,
Tiptree Hall Annexe,
Tiptree,
Near Colchester.

Tapespondent Wanted

I wouLD like to tapespond or corres-
pond with anyone anywhere in the
world. I am 23 and my interests are
short wave listening and radio.

I have a 2-track, 33i.p.s. recorder with
maximum spool size of 5 in.

Allen Green. .
22A Okahu Road,
Kaitaia, Northland,
New Zealand

More News and Comment on Page 272
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1 U
Jumper’
for insulation
range

SUBJECT

R.D.OWEN

HIS multipurpose instrument combines a2 com- to 400MQ are also provided to assist in fault finding.
prehensive twenty-seven range multimeter and Realising that some constructors may already
an L.C.R. bridge and should provide the radio have a bridge or a comprehensive multimeter, the
constructor with sufficient test gear to build and author has split the circuit into two distinct sections.
test a host of electronic equipment. A complete list There are, of course, minor problems if one decides
of multimeter and bridge ranges is given*in Fig. 2. to build only part of the complete instrument. For

Signal injection and signal tracing facilities, and .instance, the high voltage supply for the insulation
an insulation test facility capable of measuring up test facility is derived from the bridge section, while

Incorporated
in"Chms Zero

control

) w

280
R25 R26
E 25k0, 109

. R28 r/(
75k
° o] (o] ~
o] (o]
o]
. s2b —
[o]

R3p
%150

TkQ

\Vr

R12 225k0

%5%;(0_ Rx2000

—&a T R33
. wos47 2:2M0 To R52 C11
! on
Cox'r1mg¥1s3 Rx20k() . bridge section
+ve '

Fig. 1: Circuit diagram of the multimeter section of the multitest. The bridge section of this instrument will be included in next month’s

250

issue in part Il,



MULTIMETER RANGES

D.C. Voltage Direct
0—100mV Current
0—2-5V 0—-0-1mA
0—10V 0—1mA
0—25V 0—10mA
0—100V 0—100mA
0—250V 0—1A
0—1000V

A.C. Voltage Alternating
0—10vV Current
0—25V 0—1A
0—100V 0—2-5A
0—250V 0—10A
0—1000V

A.C. Power
30 50
0—2-5W 0—2-5W
0—10W 0—10W
Resistance
0—20kQ (with
0—2MQ internal
0—40MQ batteries)
BRIDGE RANGES
Resistance Capacitance Inductance
0—4Q 0—400pF  0—40mH
0—40Q 0—4000pF 0—400mH
0—400Q 0—0-04pF 0—4H
0—4kQ 0—0-4uF 0—40H
0—40kQ 0—4uF 0—400H
0—400k€2 0—4000H
0—4MQ Note:

0—40MQ  Bridge sources of 50¢/s

and 1000c/s.

Fig. 2: List of ranges

the associated meter components are in the multi-
meter section.

All the circuitry for signal injection and tracing
is contained in the bridge section, which will be
described in the next issue.

THE METER MOVEMENT

A moving coil type of meter movement having
a full scale deflection sensitivity of 60suA and an
internal resistance of 1667Q was used by the
author. Other movements can be used so long as
the sensitivity is at least equal to the original and
the internal resistance is similar.

If a different movement is used, the internal
resistance should be made up by inserting a series
resistor in the meter circuit (shown dotted in the
circuit diagram). To reduce the sensitivity a shunt
should be placed across the terminals of the meter
movement.

An internal resistance of 1667Q was chosen as
it requires exactly 0-1V for full-scale deflection.

o oa0o = .~ G
S8 Mai
: ains input

Fig. 3: Front panel view of the multitest, showing author’s layout.

MULTIMETER

A circuit diagram of the multimeter section of
this instrument is illustrated in Fig 1. Although the
switching looks complicated at first glance, it is
really quite simple.

Switch 83 (double-pole, three-way) is the a.c./d.c.
changeover. In the a.c. position it knocks out the
step-up transformer T1 and two of the bridge
rectifiers, D3 and D6. The other two switches S1
and S2 (double-pole, twelve-way) are used to put
the correct shunt or load resistor into the meter
circuit.

Reference to the circuit diagram will show that

-there are five resistor banks in the multimeter.

Resistors R1 to R5 are for the direct current ranges;
R6 to R11 for d.c. voltage; R12 to R15 and R32
for a.c. voltage; R18 to R24 for alternating current;
and R26 to R28 for the resistance ranges.

All the shunt and load resistors wused are
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dependent on the internal resistance of the meter,
s0 it is important to know how to check its value
should it not be marked on the movement.

FINDING THE METER RESISTANCE

It is a relatively easy matter to determine the
internal resistance of a meter if the full - scale
sensitivity of the movement is known. (The majority
of movements of this order of
marked.) :

The first step is to get the meter to indicate full-

scale deflection by hooking it across a battery, but.

take care not to damage the movement by inserting
a high value variable resistor in series with the
meter. Another variable resistor should then be
placed across the meter terminals and adjusted to
back-off the reading to half full-scale deflection.
Then carefully disconnect the shunt resistor (the
one across the meter terminals) and measure its
value. The answer will give the value of the
internal resistance, as it will be the same as the
moveiment.

If a quality ohmmeter is not at hand, the shunt
can be made up with high tolerance 1% fixed
resistors.

DIRECT CURRENT SHUNTS

Values for the resistors making up the pad to
shunt the meter on the direct current ranges are
included on the circuit diagram. There should be
no difficulty in obtaining R3 to RS “over-the-
counter,” but you will have to make the two lower
values. Wire tables should be consulted to obtain
the resistivity characteristics.

The values for the resistance pad can be calcu-
lated mathematically, remembering whatever the
range, the voltage across the meter remains constant
at full scale deflection. The actual voltage drop
across the meter can be found by Ohms law:

V = I X R
= (60x10%) x 1667
VvV = 010002

For all practical purposes the voltage drop can
be considered as 0-1V. The ohmic value of the
complete shunt can now be found by the following :

A%
Rs = - —
It — Im

where Rs is the shunt resistance, 'V the volts drop,
It the total current for full scale deflection and Im
the current through the meter. Maximum resistance
is in circut on the 0-lmA (100xA) range and thus:

01V
Rs = =
1000A  — 60pA
01V x 1,000,000
= 5_
10,000
4
Rs = 2,5000
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sensitivity are

One cannot use the same formula to calculate
the tappings as the switch arrangement is such that
part of the pad is put in series with the meter on
some ranges. However, as the current through the
meter is so small, compared with that through the
shunt on the higher ranges, the value of the shunts
can be divided by the increase factor in range. Thus,
as the 1mA range is ten times larger than the 0-ImA
range, the shunt should be one-tenth the size, l.e.
2250,

D.C. AND A.C. VOLTS

The load resistors for the d.c. and a.c. volts ranges
are quite straightforward. The lowest d.c. volts
range (100mV) has no load resistor as the potential
can be safely developed across the internal resistance
of the meter. On the other ranges a resistor is
brought into circuit each time the voltage range is
increased to limit maximum current through the
meter movement to 60pxA.

To determine the values of the load resistors,
one uses a form of Ohms law, The example that
follows is for the 10 volt d.c. range.

Vit

Rl — Rm =
Im
where Rl is the load resistor, Rm is the internal

resistance of the meter, Vt the maXximum
voltage drop and Im is the current required for f.s.d.

1ov
Thus: . Rl — 16670 =
60nA
Rl — 16670 = 166667
Rl ™ 165k0 5

RESISTANCE SHUNTS

The values of the shunts for the resistance ranges
(R26 to R28) are given on the circuit diagram. They
effectively shunt the meter to 10mA, 0-1mA and
75pA respectively.

The resistor R33 on the multimeter circuit diagram
is for the insulation test facility and the value given
is only suitable ‘when taking power from the h.t.
rail of the bridge section.

Should one wish to build only the multimeter
section and retain the insulation test facility, a d.c.
source of about 200 to 300 volis is required. The
ohmic value of the series resistor R33 should be of
sufficient size to prevent excessive current to pass
through the meter movement when the terminals
are shorted. A simple way to find the correct value
is to place a variable resistor in series with the
fixed resistor R33 and, with the terminals shorted,
adjust for full-scale deflection. Always start off with
a large resistor and work down; to do it the other
way, can result in permanent damage to the meter
movement.

ALTERNATING CURRENT SHUNTS

Calculating the shunt resistors for the alternating
current ranges is a little more difficult as one has
to take transformer T1 into consideration. This
transformer is used to step up the alternating cur-
rent (voltage wise, to at least 5V) to overcome the
non-linearity of the rectifier diodes in the meter
circuit.



The type of transformer is not all that important
so long as it has a turns ratio somewhere between
50 and 100 to 1. It is necessary to measure the d.c.
resistance of the primary and secondary windings
as they are needed for the shunt calculations.

In circuit, the secondary winding (the one with
the higher d.c. resistance) should be shunted for
impedance matching. The value of this shunt
resistor R17 must be about three times the impe-
dance value of Rsec (d.c. resistance in the second-
ary winding of T1). Impedance, as resistance, is
found by dividing current into voltage.

The approximate value of the series limiting
resistor R16, linking the meter with transformer
T1, can be found from the following formula:

“Vsec
R16 = — Rsec

1-1 X Im

where Vsec is the voltage across the secondary of
T1, Rsec is the resistance of the secondary of Tl
and Im is the meter current for full-scale deflection.
The factor 11 is introduced to reduce the r.ms.
(root mean square) value to an average value, which
is the value indicated by the meter.

The exact value of R16 is determined after the
current and power shunts have been completed.

The current in the low impedance side of TI
(that connected to the shunts) can be found from
the formula:

n X Vsec
r = —
Rsec -+ R17

where Ip is the primary winding current, n is the
turns ratio of the transformer, Vsec is the voltage
across the secondary of T1 and Rsec is the d.c.
resistance of the secondary winding.

One must consider the impedance of the primary
winding in much the same way as the internal
resistance of the meter when calculating the a.c. and
a.c. power shunts. In fact, the same technique as
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used for calculating the d.c. shunts is employed for
selecting the a.c. shunts—substituting the primary
winding current for 10 volts in the secondary for
full-scale deflection current.

Vp
Thus Rs =

It — Ip

where Rs is the shunt resistance, Vp the voltage
across the primary windings of T1, It is the total
current and Ip the current in the primary windings.
The shunts for the a.c. ranges are most easily
made from copper or eureka wire. Reference to
wire tables will give sufficient information on
resistivity. Take care to ensure that the current
carrying capacity of the wire used is suitable.

POWER RANGES

The a.c. power ranges are, in fact, alternating
current ranges with fs.d. coinciding with power
levels at 3 or 50. The ratio of increase of deflec-
tion with power is logarithmic ( 1 = v P/R)
and the author found it easier to produce a cali-
bration chart in preference to another scale on the
face of the meter. Since f.s.d. occurs at either
2:5W or 10W only one graph need be drawn; see
Fig. 4.

NEXT MONTH

Brief constructional details on the multirqeter aqd
comprehensive details on the associated bridge will
be in next month’s issue.
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BY G.R.WILDING

ORRECTLY applied negative

Gfeedback can considerably im-
% '“‘5‘ prove the quality of an audio

amplifier or a complete receiver.
Care should, however, be taken to
select the correct component values
as one can easily introduce more
distortion through phase changing.
In this brief article on the subject,
ten different ways of applying
negative feedback are touched
upon. This is by no means ex-
haustive, but should give the serious
amateur ideas for experimentation.

The values in the examples that
follow should be considered as a
kicking-off point rather than fixed
values. It is, of course, possible to
select the values mathematically,
but this involves complicated cal-
culations. Trial and error methods
are perfectly satisfactory, as one
can select component values for
optimum personal listening.

Before going into the various
methods, one should realise that
only a small amount of feedback is
necessary to improve the overall
response of an audio amplifier or
a receiver. Also, it should be noted
that negative feedback loops are
often frequency conscious and
thus, the beginner should be careful
of the capacitive elements of a
feedback loop as they can intro-
duce phase distortion.

Split Cathode Resistor

One of the simplest methods of
introducing negative feedback is to
disconnect a cathode de-coupling
capacitor. This produces quite a
high level of feedback and can
often cause toco much, causing the
output to fall to an unacceptable
level.

As there is no capacitance in
this method, the feedback is almost
entirely independent of frequency.
One can control the amount of

control

T T

feedback by splitting the cathode
resistor and de-coupling the lower
half as shown in Fig. 1. The com-
ponent values have not been
included as they do not have to be
changed from the original circuit.

A simple way to split the cathode
resistor is to use a potentiometer
which has an end-to-end value
equal to the resistor it replaces.
Then the de-coupling capacitor can
be attached to the wiper arm and
the potentiometer adjusted for
optimum performance. This poten-
tiometer can either be left in
circuit so that the feedback level
can be changed at will or replaced
with two fixed resistors.

Tt is unwise to play around with
the size of the de-coupling capaci-
tor, as one can easily upset the
overall frequency response.

Anode-to-Anode

Another very simple and ex-
tremely efficient method of obtain-
ing negative feedback is to couple
a pair of anodes with a high-value
resistor as shown in Fig. 2. The
value of this coupling resistor is not
critical and a 2-2M Q should provide
a good starting point. To increase
the amount of feedback and thus
reduce the overall gain. the size
of the resistor should be reduced.

A capacitor can be connected in
series with the coupling resistor to
make the feedback loop frequency
conscious. Inserting one having a
value somewhere between 0-001
and 0-01xF will increase the limit-
ing effect at the higher end of the
frequency band in much the same
way as the conventional treble-cut
tone control.

Another variation of the anode-
to-anode coupling is shown in
Fig. 3. This makes use of a potential
divider hooked across the primary



Treble controi
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windings of the audio output
transformer, which lies between the
anode of the output valve and the
h.t. line. The amount of feedback
can be varied by adjusting the
ratio of the two resistors forming
the potential divider.

One can use the potentiometer
method again to determine the best
ratio. If one does this, it is advisable
to use a potentiometer having a
value of at least 250k Q.

Treble Controls

A further refinement of the feed-
back loop is illustrated in Fig. 4.
This circuit has been specially made
frequency conscious to give limiting
control of the high frequencies,
Again the series capacitor and
resistor arrangement is used, but
this time the feedback loop is from
the anode to grid in the same valve
stage.

Although the components are
differently arranged in the following
circuit (Fig. 5), the feedback loop
has the same characteristics of
limiting the upper frequencies.
Values for the two circuits appear
on the relevant diagrams,

Cathode-to-Cathode

An example of cathode-to-
cathode coupling is shown in Fig. 6.
This type of feedback is used in
many Philips television receivers
and is quite interesting. One should
be careful in adopting this method
of feedback for other circuits as
value of the resistors is tied to the
valve characteristics. The values
given on the circuit diagram (Fig. 6)
only apply to the PCLS83 triode-
pentode. .

Calculating the values for ano-
ther valve can be done, but one
must know the current and voltage
levels in the triode and pentode
sections. The common cathode
resistor value can then be deter-

mined by dividing the total current
through the two sections into the
triode section voltage. The other
value can be found by dividing the
current through the pentode sec-
tion into the pentode voltage minus
the triode voltage.

Commonly used Feedback
Circuits

The more usual forms of nega-
tive feedback found in audio
amplifiers and radio receivers are
shown in Figs. 7 to 10. As you can
see, the circuits differ from one
another; the first (7) feeding back
part of the output to an un-
coupled cathode resistor in the
driver stage, the second (8) to a
potential divider in the control
grid of the driver, the third (9)
to a potentiometer in the grid
circuit of the final amplifier and
the final iflustration (10) shows a
loop terminating at a fixed resistor
in the grid circuit of the audio
amplifier.

All four circuit arrangements are
straightforward, but one must be
careful not to reverse the polarity
when making connections to the
secondary of the output trans-
former. If it is connected the
wrong way round, you will get
positive feedback which will in-
crease overall amplification and
cause instability.

When you examine the circuit in
illustration 7 you will see that there
are two feedback paths, one through

- the cathode resistor and another

from the output transformer. The
level of feedback can be adjusted
by changing the ratio of the two
feedback resistors.

The only circuit that is frequency
conscious in this group of four is
the one illustrated in Fig. 9. In
fact, the potentiometer in the
feedback loop makes a very good
treble-cut tone control.
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MONTHLY NEWS FOR DX LISTENERS

Times in GMT

Frequences in kc/s

THE BROADCAST BANDS

by JOHN GUTTRIDGE

Clandestine: Radio Scali is probably Radio Scari,
a station operated by the exiled Spanish Communist
Party. Announcements in Spanish call the station
the *“Voice of the Resistance” and state that trans-
missions are in the 23 and 26 m.b. An address
believed to be B.P. 59, somewhere in France, is
given. Has now been heard between 2100 and 2230
on 11,280.

Dahomey: Radiodiffusion du Dahomey (Boite
Postale 366 Cotonou) has QSC giving date and
time. Transmits on 4,870 Monday—Friday 0515—
0715, 1130—1300, 1630—2200. Longer transmission
periods are utilised at weekends.

Egypt: Cairo Radio (Propagation and Monitoring
Department, U.A.R. Broadcasting and TV, P.O.
Box 1186, Cairo) now uses for 7,075/11,915 for the
dictation speed news at 0630—0700.

Guinea: Radiodiffusion Nationale {Boite Postale
617, Conakay) has been heard around 1945 on 4,910.

Guinea (Portuguese): Emissora Provincial da
Guine (Avenue da Republica, Bissau) has been
heard signing off at 2400 on 5,017.

Guinea (Spamish): Emissora de Radiodiffusion
Santa Isabel (Apartmento 195, Santa Isabel, Fer-
nando Poo) is reported to be using an outlet in
the 31 m.b. in the early evening. Full QSL is
given. )

Libya: Libyan Broadcasting Service (P.O. Box
333, Tripoli) has been heard on 674 at 2205.

Sudan: Sudan Broadcasting service (P.O. Box 572,
Omdurman) has English 0530—0600 on 4,394/9,508.
These frequencies carry Arabic during the day.
Some reports say the frequencies are 4,994/9,508.

Tanzania: Radio Tanzania (Box 9191, Dar Es
Salaam) has been heard at 1900 on 5,050.

China: Radio Peking (Broadcasting Administra-
tion, Fu Hsin Men, Pekin) has English 1800—1900
on 6,825/7,006/7,075/9,457 and 2000—2100 6,825/
6,890/9,860. There is an Arabic transmission on
9,520 at 1830 which suffers from bad QRM.

Cyprus: BBC East Mediterranean relay (Bush
House, London, W.C.2) has been heard signing o
at 1915 on the new frequency of 9,558. -

India: All India Radio (Pfstgsox 500, I;Iew'Delh_l)
has introduced a genera verseas Service in
English. Transmissions are 1000—1100 in 19—25—
16 m.b.; 1330—1500 19—25; 1745—2230 41—25—
31 (7,210 is believed to be the 41 m.b. outlet);
2245—0115 75—49—41—31—25 (9,740 is believed
to be the 31 m.b. outlet). ]

Iran: Radio Iran (Ministry of Information,
Meydan Ark, Tehran) reported to be using 11,7?5
for the Foreign Service between 1730—2130 but still

announces 11,730
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Japan: N.H.K. (Tokyo) now uses 17,875/15,135
for the 2345—0045 transmission. The following fre-
quency usage is now used for general service trans-
missions: At 0200, 0300, 0400, 0500, 0600, 0700 and
0800 on 15,105/15,195/15,300; at 0900, 9,505/
15,195/15,300; at 1000, 1100, 1200, 1300, 9,505/
11,815/ 15,300; at 1400, 1500, 1600, 1700, 1800, 1900,
9,505/9,560/11,815; 2000, 9,560/11,815/15,195; at
2100, 2200, 9,700/11,815/15,195; at 2300, 2400,
9,700/ 15,105/ 15,425.

Korea (Peoples’ Democratic Republic): Radio
Pyongyang (Korean Central Broadcasting Com-
mittee, Pyongyang) has English on 7,580/13,780 at
0800—0900, 1100—1200 and 1400—1500.

Korea (Republic): Korean Broadcasting System
(Yejangdong 8, Chung-Ku, Seoul) has English 0830
—0900 on 9,640. .

Lebanon: Radio Lebanon (Ministry of Orienta-
tion, Information and Tourism, Beirut) transmits as
follows 1830—2030, 11,955; 2300-—0100, 11,760;
0130—0400, 9,575. English is at 1830 and 0230.

Philippines: Far East Broadcasting Company
(P.O. Box- 2041, Manila) has been heard identifying
in English at 1000 on 11,855 (DZHS8) with good
signal.

Singapore: Radio  Singapore  (Broadcasting
Division, Ministry of Culture, P.O. Box 1902,
Singapore) has been reported with English at 1100
on 15,010.

Vietnam (Democratic Republic): The Voice of
Vietnam (No. 58 Quan-Su Street, Hanoi) reported
in English at 1300 on new frequency of 11,760. A
pennant is sent by this station to those sending in
reception reports.

U.S.A.: Voice of America (U.S. Information
Agency, 330 Independence Avenue, S.W., Washing-
ton 25, D.C.) appears to have made major schedule
changes. The Thessaloniki relay is now using 5,995
where there is severe interference with Radio
Warsaw. The 1500 Estonian transmission is being
relayed by the BBC on 11,760. Also at 1500 there
is an Urdu transmission over 17,805 Tangier and
21,675.

Armed Forces Radio and TV Service. Schedules
are sent out on application only. Requests for them
to Det 102, 7122 Spt. Sq. (AFRTS—USAFE), APO
U.S. Forces, 09755, Europe. New schedules are
issued in March, May, September and November.

Reporters this month were S. Shaw, J. D. Ash-
worth, P. Watts, Roy Patrick, G. Roberts, G.
Lamb, I. Perry, J. W. Smith, I. Taylor, Middles-
brough High School S.W. Club, A. B. Thompson,
International Short Wave Club and Sweden calling
DXers.



THE AMATEUR BANDS

by DAVID GIBSON, G3JDG

indignant 1.f. band of specialists. Peter Short,

ZS6HL says that there is quite a gang of ZS
stations on 80 in the evenings. In particular he
quotes ZS8M and ZS9H who are quite happy to
arrange skeds with any G’s interested.

Opinions seem to vary as to the state of the
various bands. “I have tried listening for any
amateurs on 40 but the QRM is astounding,” writes
D. Harvey (Salop). “Fighty metres is again very
constant with the usual W’s and VE’s on s.s.b. Ten
metres is beginning to open with a lot of European
(EU’s) signals coming in,” observes the SWL/YL
team of Messrs Singleton and YL Longbone. At
’3JDG things are about as one would expect. The
six bands are all humming at one time or another
but 160 has been noticeably quieter. Look out Lf.
bands—the sunspots is a-coming. Many people have
queried the changing prefixes of some countries, so
to answer a few and let you amend those countries’
lists, here’s the quenes to date. 9Y4 is a new one
for VP4, 9J2 is Zambia and 9V1 is the new
one for 9M4.

Mains to 7,000,000 c/s.

Michael Olsen (Gateshead), Star SR550, 35ft. wire
plus 2 coat-hangers (that’s what the man said)—
3-5Mc/s; CN8FV, ET3AC, LAICH, 0OZ, OH,
ON4, PAQ®, SM6, LX1BW, FM7DOE, VP2AX,
W2PZ0O, VO1GG, James Brown (Cardiff), 19 set,
dipole, 80 s.s.b. CT1SQ, I1RV, K@IDA, SL2YI,
VEIIE, VESML, VOIDM, W3PHZ, YVSBTS,
ZB2AO. On 40 F. Simpson (Hull), RXS80, lw.,
beheld the wonderment of—ISIDMN, KI1GZL,
K3UEN, PY4ND, PY7AOT, UW9AF, WA4PNC,
W2AZ, W3VP, YV5BZX. David Avis (Christ-
church), writes: “ Sacrilege!! that’s what I call
it. No news on 40 for two months.” He offers
the following duly unearthed on the dreaded r.f.
segment—CNSAW, HA90Z, ODSEJ, PY—ICAD,
1CPE, 1MIN, 2DUE, 70U, VP2SJ], VP6KL,
9HI1IA. Al on a 4-valve 18 set with a half-wave
dipole 12ft. high—cor! Chris Peel (Stoke-on-Trent),
waved a critical ear complete with S750, 45ft. lw.,
and headphones, the results—EL2AX, KP4, LA7RS/
MM (Arabian Sea) OX3LP, PY—4ND, 2AUC,
TAPN, 7APS, UAICK, UB5KB, UR2KAA, VESML
(c.w.), W3MSK, YVS5CBM, 9HIIA, 9M20V all s.s.b.

14, 21 and 28

So much activity that even the °3JDG t.r.f. is
pulling them in on 20 and 15 with 130ft. Lw. to
an a.tu. (plus the tr.f. of course, they’re not that
strong) the three valves glowed to the rhythm of
CO, CX, EL, ET3, KZ5, with the best ones UL7HB,
VS9AMD, 6W8BL, 9K2AD. Colin Morris (Worcs.),
homebrew s/het, joystick, 20 metres: CRS5SP (Sio
Thome) CO8MN, CP5AD, GC8HT, HL9KH,
HM2BD, “thousands of JA’s”, KA7AB, KG6AAY,
KH6FMG, KJ6DA, KX6BQ, DUIBA, W6FHM/
DUI1, OA4EE, PJ2CE, VEIAED/P/SU, PZ1BW,
TI2EVA (Costa Rica) TU2BA, TY3ATB, VP—1HC,
2KD, 3AA, 6WR, 8CW (Falkland Is.) VKO9XI,
XP1AA, XW8AX (Laos), W3KXD/VO2, YAIFY,
YNICML, YSIMA, YK1AA (Syria), ZL—1ARY,

j -70UR scribe has been taken to task again by

2BE, ZS8L, ZF1GC (Grand Cayman), 6Y5AR,
OM2CP, OM6AP, 9VIMT, 9K2AM, 9Y4VP. L. Cox
(West Ham), Mohican, 21ft. vertical, 20 metres s.s.b.
—CN3IC, CT1JJ, EA3JE, EP2TR, ET3AC, FB3YY,
FG7XX, FMSXM HB9QK HZlAB JA—4CNS
4XW, 6CZD K3TUV/ MM, K6JXS/ MM KP4AXC,
KR6LL LA4FG/P MP4BZO PYlBAR UG6AW
UL7GL, VE3CT, VE8MD, VOIFB, VPZAX,
VQ2UJ, VK—IFH, 3BG, W2ZXM/MM, W4QCM
/M, W5YSM/Fix P/VUI1, YQS5RF, YV5ACO,
ZS5IM, ZCA4SS, 4X4BL, 5A1TZ 5A3TY SN2TWS,
John Farrer (Blshops Stortford) Mini - clipper,
dipole: EP2GF, ET3AC, HCISM, JA7ARZ,
KH6GAA /MM, KP4AMI, OX1QW, TF3EA, VK3
ADR, VP2MW, VP6JC, VQ8AI, VSO9AJC, VU2CK,
VE1AED/SU, WA6PMG, W7RII, WS5YSM/P/
DUI, YKIAA, YA3TNC YVSBNW ZC4ClI,
ZLSAA 5X5GT 5Z4AKW, 7X2AH 9MG6AP, 9VIND.
Not bad for a one-valve plus two transistor
amplifier, Wait till he adds an r.f. stage! R. Adair
(Co. Down), R107, 30ft. Lw. 20: CNS8FS, KI60A,
KL7IEY, PY7AN, VK—3ID, 5DS, 6XX, YP2QP,
VS9ARV ZB2AM ZLlAIX 4UIITU, 5A1TS,
9HI1AB, 9X5GG. For 15-metre sleuths the following
offerings from headphone-clad enthusiasts. F.
Simpson (Hull), RX80, Lw., CX8AAW, HCIGB,
HK3APC, JA-1DDZ, 1LPZ, 3COX, 4DLP, 6DCE,
KV4TX, LU6AJ, YVIQB, ZS6AX, 4X4AS,
5N2AAE SZ4AAC, 7Q7BN, 9Q5FV, 9VIMX. A
mystic 51gnature 1nform1ng that a 9v. s/het. in
Cardiff is worked by A4378 in conjunction with a
96ft. lw.. CP8GC, EL2A, HCISM, HR2GK,
K@SVT, KH6FBJ/3, PY1AXP, VK6UP, VP6KL,
VS9AJC, ZC4JU, ZF1GC, ZS2NV, 5A4TO, 5H3IR.

On its own No. 10

Two reports of activity on 28 Mc/s come from
Staffs. and Notts. In Stoke-on-Trent, S750, 45ft.
lw. in the loft, and Chris Peel hooked CE3RC,
CR6GO, CT2JA, CX1AV, EASAE, IT1ALC,
LUIDAB, PY1AGP, UP2ADJ, VSSOAJC, ZE2JA,
ZCACN, ZS1JA, ZS6AW, 5X5IK, 5Z4ATW, 7Q7RN,
9J2WR, 9Q5JG. R. Iball (Worksop), SX28 plus
PR30, 80ft. lw.. CR7IZ, PYSACN, SM2CEK,
ZS6BMD, 5Z41X, 7Q7RM, 9QS5LJ, these on c.w.,
while on am. CR6AT, CR6LAS, CX1AA, EL20,
?gg}EJQ ZS1BV, ss.b. CR40], EL2AK ZDSHR

News and Contests

O9M2FI, on Penang Island, 300 miles N.W. of
Singapore: VESBZ at Frobisher Bay, Baffin Island
—these two on 15. VEQ@MB (20) on a lightship
off the coast of Yarmouth, Nova Scotia (tnx Paul
Baker) WBG6QOE/VP9 on 40 c¢w. The USNS
Eltanin signs, KC4AAA/MM or CE@GZI/MM,
depending where they are. Heard on 28 Mc/s
YN1AA, CR6EI, YNIMAV, ZI2PL. For the
contest and rally types the following are worth a
listen in July. 3rd, 144 Mc/s, portable contest.
9-10th. 1-8 Mc/s summer contest. 10th, Hurn
Airport Mobile Rally. 10th, South Shields Mobile
Rally. 17th, D/F qualifying event. 24th, 70 Mc/s
portable contest. 315t D/F quahfymg event
Deadline this month is July 24th.
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X< GREAT CIRCLE CALCULATIONS * %

DETERMINING BEARINGS AND DISTANCES

given signal, or the transmission of the greatest

energy in a particular direction, necessitates the
correct orientation of the aerial in order to realise
the optimum. Elementary antenna theory indicates
that the simple half-wave dipole, as an example,
both transmits and receives in a direction 90° with
the plane of the antenna. With the exception of a
few odd types this fact is applicable to the majority
of aerials. The essential requirement then is that
the antenna, whether rotary or fixed, should be
correctly aligned for some specific direction.

THE reception of the maximum energy from a

Straight Lines?

It is generally satisfactory to accept a straight line
as the track of radio waves over distances of a few
hundreds of miles, although in marine direction
finding, as an instance, bearings of radio beacons
ascertained by ships at distances exceeding 70 miles
are corrected. This correction, known as ‘ half
convergency ”, is necessary in the interests of precise
navigation, the tendency of radiated waves being
to adhere strictly to the curvature of the earth. The
corrected bearings can then be drawn by the
navigator on the plane surface of a mercator chart
as a thumb (straight) line.

A fact with which radio men are well conversant
is that the shortest distance between any two spots
on the earth’s surface is not necessarily a straight
line but actually the arc of a great-circle passing
through both of them. Great-circles are those
whose planes pass through the centre of the earth,
possessing a radius equal to that of the globe. The
meridians of longitude and the equator are great-
circles but the parallels of latitude are not since, as
they progress north and south of the equator, their
radii decrease.

And so if radio signals are to be transmitted or
received between London and Buenos Aires, New
York and Sydney, or Cape Town and Hong Kong
the radiated waves will, without exception, follow
the arcs of great-circles.

It is therefore very useful in both radio trans-
mission and reception to be able to ascertain the
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direction and distance of any spot on the earth’s
surface from one’s own backyard.

There are in existence, based upon a number of
the principal cities of the world, great-circle maps
(sometimes termed azimuthal maps), enabling the
true bearing of any place to be read off a circum-
ferential scale of degrees. These maps, specially
calculated and drawn, provide an unusual view of
the world and are useful only when used in the
areas on which they are based. A great-circle map
based on London is quite useless in Cape Town,
Hong Kong or elsewhere.

Formulae exist facilitating the calculation of
direction and distance. The Fundamental or Cosine
Formula is straightforward enough but possesses an
inherent disadvantage for logarithmic calculation
because the cosine of any angle between 90 and
180 is negative, and if a large number of distances
and directions are to be calculated the task becomes
onerous. Logarithms, on the other hand, speed and
simplify calculation, rendering error less likely.

Haversine Formula

A more convenient formula used by ocean
navigators is the Haversine Formula in which the
Fundamental is expressed in haversines or half
versine. And since the versine of any angle (A)=
I—cos A the haversine=1—cos A. As an example

2
the cosine of, say, 110 (being between 90 and 180)
is —-3420, thus negative. Now the haversines of
110=1—(—-3420)=1+4+3420=-6710. The haversine,

2 . 2
then, is always positive, a distinct advantage, avoid-
ing the awkward negative characteristic.

But there is a snag! How many radio enthusiasts
can nonchalantly reach up to their technical book-
shelves and extract a set of Haversines? The “Sea-
man’s Bible” (Norie’s Nautical Tables), a sturdy
volume of more than 700 pages, contains 104 pages
of natural and logarithmic haversines. We can, of
course, calculate haversines as most radio manuals
contain trigonometrical tables, but the advantage is
lost in the tedium. But it is possible that in the




RADIOS...

SUPER AFTER SALES SERVICE

“A wonderful range of transistor radios using first grade components for guaranteed results.”

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR
FIRST FOR PERFORMANGE,
QUALITY & PRICE!

FULLY TUNABLE ON ALL WAVEBANDS

shoulder and hand straps. Size 9 x 7 x 4in. approx

OF PIRATE STATIONS, ete.

NEW ROAMER SEVEN Mk Iv

7 WAVEBAND PORTABLE OR CAR RADIO

Amazing performance and specification % Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ ? stages—7 transistors and 2 diodes
Covers Medium and Long Waves, Trawler Band and three Short Waves to_approx. 15 metres.

Push-pull output for room filling volume from rich toned 7 x 4in. speaker. Air spaced ganged tuning condenser.
Ferrite rod aerial for M. & L. Waves and telescopic aerial for S. Waves. Real leather-look case with gilt trim and

The perfect portable and the ideal car radio. (Uses PP7 batteries, available anywhere.)
G Total f t I P. & P,
% EXTRA BAND FOR EASIER TUNIN otal cost of parts now only £5.l9.6 e P.

Parts Price List and easy build
plans 3/- (Free with kit)

be built for only

OF PIRATE STATIONS,
stages for extra boost. High

NEW MELODY MAKER S

3 WAVEBAND PORTABLE

Covers Medium and Long Waves and EXTRA BAND FOR EASIER TUNING OF

, ete. Top quality 3in Loudspeaker for quality output. Two RF

igh ““Q” 6in. Ferrite Rod Aerjial. Approx. 350 milliwatts push-pull out-
put. Handsome pocket size case with gilt fittings. Size 61 x 3% x 13in. (uses long-life PP6 battery).
Carrying strap 1/6 extra.

This amazing receiver may £3.9.6 S I;;r:: :/ﬁ;eKit).

@ 8 stages—6 transistors and 2 diodes

IX

List and easy build plans 2/~

NEW TRANSONA FIVE

“Home, Light, A.F.N. Lux. all at good
volume.” G.P., Durham.

@® 7 stages—5 transistors and 2 diodes

Fully tunable over Medium and Long
Waves and Trawler Band. Incorporates
Ferrite rod aerial, tuning condenser,
volume control, new type fine tone super
dynamic 2%in. speaker, ete. Attractive case. Size 6% x 4% x 12in. with red
speaker grille. (Uses 1289 battery, available anywhere.)

Total cost of all 42 P. & P. Parts Price List and easy build
parts now only 3’6 plans 2/- (Free with kit)

POCKET FIVE

@ 7 stages—5 transistors and 2 diodes
Covers Medium and Long Waves and
Trawler Band, a feature usually found
in only the most expensive radios,
On test Home, Light, Luxembourg and
many Continental stations were re-
ceived loud and clear. Designed round

supersensitive Ferrite Rod Aerial and STOP PRESS/
tone 2iin. moving coil speaker, Pocket 5 Med and Long wave

version with miniature speaker.

fine

built into attractive black and gold
case. Size 5% x 11 x 34in. (Uses 1289
battery available anywhere.)

29/6 P&F

Total cost of all
parts now only 42/6 P.&P. 3/
Parts Price List and easy build plans 1/6 (FREE

with Kit)

NEW ROAMER SIX

NOW, WITH PHILCO MICRO-ALLOY
R.F. TRANSISTORS

@® 6 WAVEBAND !!
@ 8 stages—&6 transistors and 2 diodes

Listen to stations half a world away with this
6 waveband portable. Tunable on Medium and
ong Waves, Trawler Band and two Short
Waves. Sensitive Ferrite rod aerial and telescopic aerial for short waves.
Top grade transistors. 8-inch speaker, handsome case with gilt fittings.
Size 73 x bt X 1iin. (Carrying strap 1/6 extra.)
%— EXTRA BAND FOR EASIER TUNING OF LUX,, ETC.
otal cost of all £3 I9 P.& P. Parts Price List and easy build
parts now only O O 316 plans 2/- (Free with kit)

TRANSONA SiIX

@ 8 stages—~§ transistors and 2 diodes

This is a top performance receiver covering full
Medium and Long Waves and Trawler Band.

High-grade approx. 3in. speaker makes list

& pleasure, Push-pull output. Ferrite rod aerial.
Many stations listed in one evening including
Luxembpourg loud and clear. Attractive case in
grey withred grille, Size 61 x43 x 1}in. (Use
battery available anywhere.) Carrying Strap 1/- extra.

Total f all P. &P,
parss now oy 59[6 "ol

ening

s PP4

Parts Price List and easy build
plans /6. (Free with kit)

MELODY SIX

@ 8 stages—4 transistors and 2 diodes

Our latest completely portable transistor
radio covering Medium and Long Waves,
Incorporates pre-tagged circuit board, 3in.
heavy duty speaker, top grade transistors,
volume control, tuning condenser, wave
change slide switch, sensitive 6in, Ferrite
rod aerial. Push-pull output. Wonderful
reception of BBC, Home and Light, 208
and many Continental stations. Handsome leather-look pocket size
case, only 6% x 3% x 13in. approx. with gilt speaker grille and supplied
with hand and shoulder straps. i .

Total cost of all P.& P, Parts Price List and easy build
parts now only Or/0 36 plans 2/« (Free with kit)

‘Special circuit

large speaker).

Total £ all P.&P.
Tomcomolal £3.19.6 Pk

SUPER SEVEN

@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves and Trawler
Band. The ideal radio for home, car, or
can be fitted with carrying strap for outdoor
use. Completely portable—has built-in
Ferrite rod aerial for wonderful reception.

push-pull output, 3in. speaker (will drive
9V battery, available anywhere.)

incorporating 2 RF Stages,
Size 7% X 5% X 1}in, (Uses

Parts Price List and easy build
plans 2/- (Free with kit)

gz RADIO _EXCHANGE CO.

: 61 HIGH STREET, BEDFORD Telephone: Bedford 52367 a— o 1

Open9—5p.m.
Saturdays 9—12.30 p.m.
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BARGAIN XTAL PICK-UP ARM Co: with
ACOS LP-78 Turnover Head and Styli 20[- Stereo 80/,
SPEAKER FRET Tygan various colours, 52in. wide from
10/« it ; 26in. wide from 5/- it. Samples S.A.E.
EXPANDED METAL Gold or Silver 18 x 19in. 6/-,
GARRARD GRAM MOTORS 100-130v. A.C. 15/~

NEW 6.
pair for 200/250v. (in series).

FULL WAVE BRIDGE SELENIUM RECTIFIERS
2,6o0rl2y. outputl, 1% amp., 8/9; 2 2. 11/3; 4 a., 17IB
CHARGER TRANSFORMERS. Tapped input 200/250 v.
for charging at 2, 6 or 12 v., 13 amps., 15/6; 2 amps., 17/6;
4 amps., 25/-, Circuit included. Amp meter 5 amp., 10[8
e e et e e e g e b

MOVING COIL MULTIMETER TK 25, 47 /6
0-10001 A.C/D.C., ohms 0 to 100k. ete.
MOVIN COIL ~ MULTIMETER  EPLOK. 79 /6
0-1,000v AL/D.C., ohms 0 to 3 meg. ete.,
MOVING COIL MULTIMETER  EP20K.
0-2,600v. D.G. 206,000 ohms per volt, 0~1,000v. A.C. 99 /6
Ohms 0 to 8 meg. 50 Microamps full scale.

et e i

NEW MULLARD TRANSISTORS
0C71 8/-; 0072 7I6 OCSID 7/6; 0C81 7/8; AF115 10/6;
AF114 11j=; 0C44 8/-; 8/-; OCL71 9/-; 00170 8/6;
AF117 /8. 0CB6 12/6; ’.l‘rannst:or Holders 1/3.

VALVE BOLDERS EA50 6d. MOULDED Int. Oct. 6d.
Mazda Oct. 6d.; B7G, BSA, BSG, BOA, 9d.; B7G with can
1/6, BOA with can 1 Ceramic OOTAL, EF50, B7G,
BYA, 1/-. Valve ba.se Iugs BYG, BIA, Qat, 2/3,

TRANSISTOR MAINS ELIMINATORS 2976
PP1-8 vol, PP9-0 volt (All same sizes as batteries) S0mA,
DOUBL 42/8. PPL-+PPl, PP9+PP9, PP11—4144.
SPECIAL 9v. 300 mA. Full wave. Fully smoothed 4(-,

T

WEYRAD P50 — Transnstor Coils
RA2W 6 in, Femeo Aerial | Spare Co
Driver Trans LFDT4... 9/6
Printed Cireuit, PCAL, Ready
drilled and printed. . .9/6
J B Tunmz Gang

.2/~
Volume controls 80 Ohm coax 6d.a
gK ohmstozﬁualgdgl.ezeor mi-air paced  Cable
LIN. LS 8/~ DP. 5/-. 40 ¥d. 17[6. 80 v, S5/n
. Low foss 5dB. per 100tf,

Stereo L/S 10/6. D.P. 14/6, t 500 Mojs. | /6
ear or Log Traoks. Soal 625 lines yi.

COAXIAL PLUG 1/-. PANEL SOGKETS 1/=, LINE SOCK-
ETS 2[- OUTLET BOXES, SURFACE OR FLUSH 4[6
BALANCED TWIN FEEDERS 6d yd., 80 or 800 ohm

TELESCOFIC CHROME AERIAL. 12in, extends to 38 in. 6[6

RETURN OF POST DESPATCH

1966 GRAM
CHASSIS

Three Wavebands: Five Valves: ECHS8I1,
Long., Med., Skort, EF89, EBC81, EL84, EZ80,
12-month guarantee. A.C._200-250 v, Perrite Aerial
AV.C, Negative Feedback.” 5 watts 8 ohm. Chassis
13in. x 7in, high x 5in, deep. Glass dial size 18in. X 4in,
borizontal wording. Two Pilot Lamps. Four Knobs.
Aligned calibrated, Chassis isolated frora mains,

BRAND NEW £10.10.0 zostrice

SPECIAL 12in. BAKER loudspeaker £5 extra.

HIGH GAIN TV. PRE-AMPLIFIER BAND I B.B.C.
Tunable channels 1 to 5. Gain 18 dB. ECCS84 valve.
‘Kit price 32/6 or 55/~ with power pack, Details 6d.
(PCC84 valves if preferred for 0,3a heater chains),

BAND III L.T.A,—same prices, Tunable ehannels 7 to 13,
Band I or M. Coils and circuit only, 9/6, Chassis 4/9.
BBC2 Super Booster. VHF Transistor Model ready made 75/«

% RADIO BOOKS s (Postage 9d.)

Ra,dio, T.V. Valves, Diodes, Transistor squivalents .. 1!

Mullard Mainienance Manual.............
High Fidelity Speaker Enelosures and Plans
Transistor Superhet Commercial Receivers.
Mullard Audio Amplifier nnal .........
Radio Valve Guide, Books 1,23
Practical Radio Inside Out...........
TV Fault-Finding, fully illustrated
Transistor Audio Amplifier Manual

Transistor Communication Sets
International Radio Stations Li
Modern Transistor Circuits, for Be
Sub-Miniature Transistor Receivers
How to Receive Foreign TV

JACK SOCKETS Std. ireuit 2/6, o ircuit 4/6.
Lead 8[- Grundig 8-pin 1/3; Lead 3/6.
Phono Plugs 1/-. Socket 1[- Banana Plugs 1[- Sockets 1/-.
JACK PLUGS STANDARD, Screened 3/~. Grundig 3-pin 3/6.
RESISTORS. Preferred values, 10 ohms to 10 meg.
iw,3w, 1w, 20% 4d.; %w.&l.;z +w. 10% 6d.
HIGH STABIL TLITY. 1% 2/~ Preiemd values.
10 ohms to 10 meg, Dltto 5%, 19 ohms to 22 meg., 94,
watt 05 o 8.2 ohm 3 w, 1/8
10 mtt} WIRE-WOUND RESISTORS {1/9
15 watt 10 ohms to 6,800 okms 2/-
10K, 15K, 20K 25K, 10W, 3/a
MAINS DROPPERS. Midget, With shiders. 0.8 a., 1K.,
0.2 a., L2 K,, 0.15 ., 1.5 K., 0.1 a., 2 K., 6/- each.
LINE CORD 100 obms fi. twin plus Tesistance 1/~ it.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 4 sides, rlveted
comers, lattios fixing holes, 23in. sides, 7x 4in., 5/6; 9
7in., 6/8; 11x 8in. 6/6, 11x7m. 7i8; 18x9m 9[6 14x
1lin, 12[6 15 x 14in., 15/-,
ALUMINIUM PANELS 18 sw.g. 12x12in, 5/8; 14x9in,
4/6; 12 x 8in, 8[8, 10 x7in, 2/9; 8x6in, 2[- 6 x 4in, 1/6.

STELLA RECORD PLAYER AMPLIFIER
4 watt, 2 stage. 3 to 7 ohm, Neg. feed back, UCL82, UYS5.
200-250v, A.C. tapped input. Chassis size 8 x 21 x 4in. high,
Gold/Wainut knobs, Volume and Tone controls on separate
Polished Wood Panel 6 x 2in. Brand new with makers
guarantee. 78/6.

ADD-ON BABY ALARM UNIT
All Transistor, For any make of T.V. or Radio. Only three
eonnections, Made by K. .D. and Regentone, Circuit
provided and mstmchons for use with all makes. No
battery required. Ready b and guaranteed. Complete
with microphone, 30/~ Post 3/6,

Minimum P.P. Charge 1/6 per order unless otherwise stated. Full List //-, €.0.D. 2/6 extra.

RADIO COMPONENTS SPECIALISTS

-FAMOUS NAME TRANSISTOR PRE-AMPLIFIER
14 db gain, 250v. or 9v. input. Ready built with Mu Metal
matching transtormer for Mikes, Pick-Ups, Radio Tuners.
Instructions and circuit supplied. 15/~ Post Free.

WIRE-WQUND 3-WATT WIRE-WOUND 4.-WATT
POTS.  Miniature T.V. STANDARD SIZE POTS.

Type. All vaiues 10 ohms LONG SPINDLE VALUES
t0 25 K., 3/= ea.; 30 K. 4/=; 50 OHMS fo 60 K., 6/6;
Cazbon 30 K, to 2 meg., 8/, 100 K, 7/8.

DENT TRANSISTOR TRANSFORMERS
35, 7.3 CT : 1 Pash Pull to 3 ohms for 0072, 0081,.11/-
D8034, 1.75 : 1 CT. Push Pull Driver for 0072, 0081, .11/-
D8058, 11.5 : 1 Output to 3 ohms for 0072, 0081....11/-

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short or failing emission.
25% and 50% boost. State tube voltage
required. PRICE 1576

CALLERS WELCOME

337 WHITEHORSE ROAD, WEST CROYDON

Written guarantee with every purchase. (Export—Send remittance and extra postage, no C.0.D.) Buses 133, 68 pass door. S.R. Stn. Selhurst. Tel: THO 1665

THE

PEMBRIDGE
COLLEGE

OF ELECTRONICS

PROVIDES TRAINING
IN RADIO
AND TELEVISION

FULL-TIME COLLEGE COURSE

IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months'

duration to include theoretical and practical instruction
on transistor television receivers, U.H.F. television re-

ceivers and colour television.

Next course commences 6th September, 1966.
This Course is recognised by the Radio Trades

Examination Board (R.T.E.B.) for the Radio and

Television Servicing Certificate examinations.
Provides excellent practical experience on valve

and transistor radio receivers and all well-known

makes of television receivers.

To:

The Pembridge College of Electronics (Dept. PH)
34a Hereford Road, London, W.2.

Name

Please send, without obligation, details of the
Full-time Course in Radio and Television.

Address
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larger cities reference libraries may be able to
supply nautical tables including haversines.

There is, however, a comparatively simple solu-
tion to the problem of ascertaining great-circle bear-
ings within a reasonable degree of accuracy, but
distances must be calculated or measured on a
globe. For very many years an ingenious graphical
method of determining the azimuth of a celestial
body has been available to ocean navigators; and
a little juggling with the essential factors can quickly
transform it into a handy means of finding great-
circle bearings. Should one desire extreme accuracy
then the only solution is to worry a little spherical
trigonometry!

Grap‘hical Method

Basically this graphical method comprises a
diagram of hour-angle hyperbolas and latitude
ellipses, with a semi-circular azimuth scale. Since
the astronomical triangle of the celestial sphere is
analogous to the spherical triangle of the terrestrial
sphere, the hour-angle, zenith distance and azimuth
in one can be taken as corresponding to the
difference of longitude, great-circle distance and
bearing in the other. Thus it is feasible to adapt the
diagram for radio use.

In radio work it is fortunate that in order to
transmit the maximum energy, or to receive the
maximum signal from a given place, we need only
find the initial direction. The navigator on the other
hand requires to find not only the initial and final
courses, but also a number of in-between courses
since great-circles cross the meridians of longtitude
at constantly changing angles, together with the
vertex of the great-circle he proposes the ship should
follow, ensuring that the highest latitude attained by
the arc does not pass over land, ships displaying a

Fig. I: lHlustrating the arcs of three great-circles forming the

spherical triangle, ABC. Where, A=Difference of longitude

between B and C. B—Bl=latitude of B. C—Cl=latitude of C.

c¢=Co—lat. of B (90—Iat. B). b=Co—lat. of C (90—Lat. C).

a=Great-circle distance. NOTE: If a latitude is in the opposite
hemisphere, the co-lat. will be 90+ Lat.

marked preference for deep water! But our radio
signals, completely free are able to skip over sea and
land, desert and mountain range, whilst following
the shortest route.

The Cosine Formula

Cosine Formula for Distance: (Fig 1).

CGos a=cos b cos c+sin b sin ccos A .......... 1

This then becomes:

Cos a=cos b (90—Lat B) cos ¢ (90—Lat C)+sin b
(90—Lat B)
sin ¢ (90—Lat C) cos A (Difference of
longitude between B & C).

N.Pole
A

Distance

S.Francisco

apn}‘AD‘\

Equator

k\ East ~——>me€—n West
Longitude o ‘g Longitud
of Yokohama 180°Meridian of S.anénucisco

Fig. 2: lllustrating the Yokohama-San Francisco problem.

(At this point it might be well to state that where
a latitude is located in the opposite hemisphere it
will be (904-Lat). Longitudes on the opposite of the
Prime Meridian are added together to find the
difference of longitude, but when of like sign are
subtracted. Where a great-circle crosses the 180th
Meridian, with the places on opposite sides, the
difference of longitude is the sum of the differences
between the individual longitudes and 180°).

Now, since cos (90—Lat)=sin Lat, and sin (90—
Lat)=cos Lat, we can simplify the Cosine Formula
for places in the same hemisphere, re-writing it:
Cos a=sin (Lat B) sin (Lat C)+cos (Lat B) cos

Lat C) cos A.virniiiiiiiiinnnnns la
=distance in nautical miles between B & C.

To find the bearing of B from C:—
Sin C=sin (90—Lat B) sin A (Diff. Long) 2
sin a
But since dividing by sine a is the same as multi-
plying by cosecant a, the formula can be re-written:
Sin C=sin (90—Lat B) sin A cosec a.......... 2a
Or sin C=cos (LLat B) sin Acosec a............ 2a
It will be obvious, of course, that to find the bear-
ing of C from B merely calls for a slight re-arrange-
ment of the factors in the formula.

Example

Find the great-circle distance from San Francisco
(37° 49" N, 122° 29’ W.) to Yokohama (35° 26’ N.,
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139° 39’ E.), and the bearing of Yokohama. Refer-

ing to Fig 2:

BAC=Difference of longitude between San Fran-
cisco and Yokohama.

BC =Great-circle distance.

ABC=Bearing of San Francisco from Yokohama.

ACB=Bearing of Yokohama from San Francisco.

TO FIND THE DISTANCE (Both places in the
same hemisphere): _
Using Formula la:
Cos a =sin 35° 26" sin 37° 49’ +cos 35° 26’ cos 37° 49’
cos 97° 52/
=-5795 % 6131 +-8153 x -7904 x —-1380
=-3553 4 —-0889
=-2664
=74° 33/
=74° 33’ x 60=4,473 nautical miles.

(To convert nautical miles to statute miles
multiply by 1-152, although the land mile, purely an
arbitrary unit introduced during the First Eliza-
bethan Age, bears no relationship to the physical
dimensions of the earth, whereas the nautical mile
does).

TO FIND THE BEARING YOKOHAMA :
Using Formula 2b:
Sin C =cos 35° 26" sin 97° 52" cosec 74° 33’
=-8153 x 9906 x 1-0374
=-8378
=56° 54’ (N. 57° W., or 303°).

Bearing

o
©

l

and the parallels of latitude “stretched out” towards
the Poles, providing a completely distorted view. A
line drawn from San Francisco to Yokohama on
such a map will indicate the bearing of Yokohama
as approximately S. 89° W., or 269°, whereas we
already know from the results of our worked
example that the bearing is N. 57° W., of 303°, a
difference of no less than 34°.

A ship leaving San Francisco on a true course

= of S. 89° W. would reach Japanese waters, but

the route would be considerably further than on
the great-circle course. Yet a signal radiated by
a directional aerial on the same bearing (S. 89° W.)
would result in the maximum energy passing over the
northern part of Australia, some 3,000 miles south
of Japan, adhering to the inflexible rule that radio
waves confine themselves to great-circle tracks.

Graphical Method

The diagram provides a graphical means of
finding the azimuth of a celestial body. The mathe-
matical analysis is rather complex and of no interest
to us, but by varying the factors involved we are
able to utilise the diagram for determining great-
circle bearings of places on the earth. Fig. 3
illustrates the diagram in the form adapted for
radio use. The rules are simple. To determine the
bearing of a distant place or transmitter:

1. Reverse the names of the latitudes of the two
places, marking them on the Latitude Scale.

2. From the latitude of the observer (the place
from which the bearing is to be ascertained) follow
the latitude ellipse until it intersects the hyperbola
corresponding to the differ-
ence of longitude between
the places.

3. Join the latitude of the
distant place to the point of
intersection.

4, Transfer this line (by
means of parallel-rulers or
set-squares) to the centre of
the Latitude Scale (0°),
extending it to cut the Bear-
ing Scale.

A couple of examples
should make the procedure
quite clear.

What is the great-circle
bearing of Yokohama from
San  Francisco? (Factors
given in the worked
example).

O
<

: . Latitude

[o)e) [SY N
Aa2°°98® R

Fig. 3: Great-circle bearing graph. (Weir). The difference of longitude scale is marked

in both directions.

From the formula and examples given it should
be possible for any distance and direction on the
earth’s surface to be calculated without any great
difficulty; and reference to a world map—or better
still, a globe—will dispel any doubt as to whether
a bearing is say, west of north or east of north.
However, a word of warning!

World maps are often drawn on Mercator’s pro-
jection, the meridians of longitude being parallel
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1. Mark off the latitudes
of both places, reversing the
signs, They will now be
South.

2. Trace the San Francisco
latitude ellipse until it cuts
the difference of longitude
97° 52'—almost 98°).

3. Join the latitude of Yokohama to this spot.

4. Transfer the line to zero on the Latitude Scale,
extending it to the bearing Scale, reading off the
bearing as 57°.

Since the elevated pole in this example is that in
the North, the bearing is measured from the North
towards the West, thus N. 57° W., Yokohama being

South

—continued on page 280



NEW EXGLUSIVE OFFERS TO PRACTICAL WIRELESS READERS!

Very Limited Import Quota—Direct to You
Saving you Wholesaler’s Profit
and Retailer’s Profit!

7 TRANSISTORS +
VARIABLE WAVE BAND

Qur

Price 44/ 11
" Never before has a 7 Transistor Radio
been offered at such a low price—
compare prices locallyl Staggering
r t from revoluti ferrite
internal aerial—works in car, boat or
plane—ropes in stations galore—B.B.C.,
& Pirates, Luxembourg—the lot! Room filling
volume, and more. Rich HiFi tone from famous “Foster”
gpeaker. Brand new in carton. Save pounds—Send 44/11
pius 4/7 P. & P. for 7 DAYS’ FREE TEST—your money
back instantly if nol as described. (Quality case, battery,
personalphone, ete. 7/6 ex.). Demonstrations Daily

Malke 5 different
TRANSISTOR
RADIOS for

No
3 5 , m Experience

Necessary

No soldering. Only 8 con~
nections for first radio
to work, Just look, you
get Easy ABC Plans,
Cabinet, Loudspeaker

{alone }7/6). Eqrphox(x‘e, ;1 Semi-

* <

MINIATURE
PRECISION
SPY CAMERA

Post
ony 14/6 57

L=
Offered at a fraction of its Real Worth. Brand new
Pprecision made photographic instrument in chromed
steel and leather. Two speed shubter, 24in. x 13in.!

Easily concealed in palm-of-hand! and takes crystal
clear photographs. The rage of America and offered
at the absurd price of 14/6, incl. solid leather case—
add 6/- for pack of 6 films which give 60 photos,
superb  crafti hip in ini e. Send imme-
diately.

NO SOLDERING
AMAZING
CIGARETTE
RADIO

oniy 1876

Yes a perfectly ordinary
packet of cigarettes | But
watch your friends as-
tonishment on hearing it
it fetch in station after ¥ Szt T

station, loud and clear! Still holds 10 cigarettes—yet
cleverly conceals highly sensitive, fully transistorised cir-
cuit (including tiny battery). Even a young boy can as-
semble it in under 2 hours. No soldering. No experience

TRANSISTCR POCKET RADIOS
with Loudspeaker.

Bulk Purchase
Enables us to Make
this Fantastic Offer

Only No more

2816 Moo
The ‘‘8SAN REMO’’
so tuned that it brings
the voices of star vocalists
dramatically to life — in
office, etc.
x 2} x liin.
Fits easily into your pocket
or handbag. Works for months
Should last a lifetime, anyone can

off 1/2 battery,
assemble it in‘ an hour or two with our easy plan.
Miniat i

ils,

Resistors, Tuner, Switch, Screws, etc. YE§S—EVERY-
THING! Loud clear English and Foreign reception. As
supplied to Educational Authorities, H.M. Forces, ete.
TESTIMONIALS GALORE. Mr. R. 0°D of Londonderry,
writes: “. . . I received your components and I must say that
I am very salisfied with them, I have il glready sef upt . ..”
COMPLETE HOME/RADIO COURSE, Originally £6
SEND ONLY 35/-, plus 3/6 post eto.

Sensational

Price BREAKTHROUGH
800 only ULTRA-RELIABLE
SWISS DIVER'S WATCH

with Rotating Timing Bezel. Zlse-
where you could pay wup io £15,

OUR CRAZY 79 I6

PRICE

Now at last you can afford a Jewelled
Diver's Watch with Automatic
Date Change—yours at the LOWEST
EVER PRICE. Fully waterproof
and depth tested. Automatic
Calendar, Shockproof, Electronically
Luminous dial, hands and Rotating Bezel.

Timed.
Ideal for skin divers, sailing, motoring, research working,
for accuracy. FULLY GUARANTEED—at 79/8, plus
4/6 p. & p. TEST AT HOME—Money back guarantee.
(Expanding Bracelet 10/6 extra.)

SAVE YOUR LEGS!
INTERCOM OUTFIT
& BABY ALARM

Ready Built

onty 4916

Save £3.16.6.

Robustly made, brand
new current models,
You get 2 separate
fully transistorised

= intercommunicating
sets—each can speak or listen to the other—complete
with 60ft. connecting wire. Fized in a flash. Ends baby~
erying worries. Ideal for Workshop to House, Sickroom,
hundreds of uges! Hangs on wall or stands up. Our ahsurd
price 49/6, battery 2/6 extra. Post, etc. 3/6. Money re-
funded i not 8 guineas value!

S

Scoop at the Docks—a
Complete Unopened Crate
FULLY AUTOMATIC

SELF-WINDING 2! JEW-

ELLED DATE WATCHES
Originally 12 Gns.

Now Fou save

ONLY 98I6 £7.13.6

1,500 only to be cleared at
below half price. Gent’s
calendar watch by reputable

Swiss maker. Luxurious gold
finish, stainless steel screw
back—shock resistant, anti-

! magnetic, waterprooi. Unbreak-
able mainspring—21 Fully Working jewels. Electronically
timed. Send 98/6, plus 3/6 p. & p. Matching expanding
bracelet 10/6 extra. Brand New and Boxzed, Full
written guarantee,

P verything, only 28/6, 2/6 p. & .
(Parts can be bought separately). Limited supply — so
rush your order before it’s too late.

y. Only 18 to make. Ideal for taking
to work with you. From our buiging testimonial file.
Mr. D. B. of Huddersfield, writes: ““...7 have fitted the
parts in i and it is working wonderfully . . ALL PARTS
including 8emi-Conductors, ABC Pians, etc. ONLY 18/6,
plus &/6 post, ete. Parts Available Separately.

NEW FULLY
TRANSISTORISED
PORTABLE RADIOS
with  Full Varable waveband,
NOW A FRACTIOR OF THE
NORMAL PRICE

ONLY 3 5 , -

WHY PAY MORE? All the
Intest refinements are packed
into this new MULTI-STATION
ALL Transi: radio—the internal

New Famous Make T Same in perfor-

Long Distance Portables mance as sets
8 TRANSISTORS “ costing more
2 Full WAVEBANDS ] than DOUBLE

Act Now 900 only

The highly sensitive internal
Ferrite Aerial plus 7-section”
telescopic aerial of this power-
ful full size radio pulls in 100’s|
of inter-Continental Stations
including B.B.C., Luzem-
bourg, Pirates — the lot.]
Superb HI-FI tone from 4
famous big Speaker at hall- %
filling volume. Works in car, )‘ﬁ%’%ﬁ;
plane or boat. 900 Only, Brand =
New, Boxed, 78/6, plus p. & p. 4/6.
(Leather case, shoulder sling,
4 batieries, 9/6 extra).

oy 7876

earphone,

Limited Import Quota from Behind the
lron Curtain, [,200 only
Famous New Full Size
3-SPEED FOOD MIXER

Same features and extras
as 29 gns, model

Now Yours £7 19,6

NO MORE TO PAY

New in Makers’ Carton.
Amazing deal direct with
the Famous Manufactur-
ers, whose name we have
agreed not to mention
due to the give-away
price. ' Why pay 29 gns. when you can have all this for
only £7.19.6, plus 6/6 p. & p.? Gleaming white metal
unit complete with full size heat resistant Oven Glass
Mixing Bowll—Whisks—Coffee Grinder, etc. (Liquidising
attachment £1 extra). Ample lead plugs into standard
A.C. 220 to 240v, supply. Money instantly returned
if not delighted.

New Sensational Price
Breakthrough DIRECT
IMPORT 1000 only
Hizh powered
PORTABLE
TAPERECORDERS
You’ve seen recorders at
ﬁmgre than twice our price
oty £5.19.6 -
At last a highly sensitive full-sized tape recorder at
a price you can afford. ‘“NOT A TOY” — but a
beautifully designed instrument whick is solidly
agsembled on a rigid steel chassis. Youwll be amazed
at the fine reproduction of sound for all purposes
including dictating, notes, party fun, etc. Fingertip
control for volume and selector switch. Hand Micro-
phone has unigue REMOTE CONTROL on/off switch
for accurate recording and playback. 1000 only at
£5.19.6, plus 5/6 p. & p. TRY AT HOME, your money
back if not delighted.
(Tape, Spare 8pool, Microphone, Batteries and Earphone
15/- extra).

aerial pick up even the remote
stations and the powerful built-in
speaker gives room filling volume. Individual tuning,
firsteclass reception. Purchase with confidence—packed
in original manufacturer's cartons. (Persondal earpiece
and battery 4/6). Send §5/- plus 4/6 p, & p.

NEW RAD!IO No soldering
VOLEESRADIO
ANYONE CAN BUILD
IN 2-3 HOURS

omy | 9, é

EVEN THE OLDER
CHILDREN BUILD
THEM! .., no solder-
ing—only 16 connec-
tions! then hear it
reach out bringing in
station after station, loud and clear, Palm-of-hand size
4% x 2§ x 1liin. Many Testimonials: M, H, of Bradford
writes: ‘.. .7 have just completed one of your sels success~
Jully, it is the first time I have ever tackled anything like a
radio, and I must state here and now, I am amazed how
easy i is to a layman like me, Your instructions and plan
have obviously been very carefully thought out so thal even
the most dim can follow them ... Direct from Manufac-
tarers to You. Send 19/6 plus 2/8 post, ete,
PARTS AVAILABLE SEPARATELY.

Limited Import Shipment
INTERNATIONAL
SATELLITE
PORTABLE
Transistor RADIO

2 Full Wave Bands
Why Pay 12 gns. ?

Now A 16

B
ONLY

Famous Satellite portable tadi:%fi 5
now offered well below half the

price of comparable models. Pulls
in your favourite stations, (Pirates,
B.B.C., Luxembourg, etc.)—even International. Internal
aerial, larger speaker, combine to give crystal clear
reception INDOORS and OUT. Why pay 12 gns, ?
Send 74/6 plus 4/6 p, & p. Cowhide carry case, earpiece,
battery, ete. 8/6 extra.

Miraculous Import Purchase
200 Only NOW
HAVE MUSIC IN
EVERY ROOM
Extension speaker
More than doubles the
value of your radio.

F
Ogll‘y 29, 6 Complete

Just place this ultra modern exten-
sion epeaker in any room and tune 5

in to your favourite programmes—Now you can relsy
even from HI-FI radiogramms down to transistor
portables. Simply place in position or fix or wall and
plug in the 50it. lead supplied. What could be easier?
DON'T MISS THIS G BARGAIN, remember
200 only at this price 29/6, plus 5/8 p. & p. Money
instantly refunded if not worth more than double.

CONGORD ELECTRONICS LIMITED

(DEPT. P.W.30) 77 NEW BOND ST., LONDON, W.}

Mail order only)
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ABSORBING

and

EXCITING!

Unique and brilliantly simple. Hundreds of edueational establish-
ments—Universities, Technical Colleges, Schools, the Armed Forces—
are already using Radionic for electronic instruction. Enthusiastic
owners range from 9 to 82 years of age.

Selected by the Council of Industrial Design for all British Design
Centires. Featured in Sound and Television broadecasts.

The system is beautifully engineered from top quality British components. No
soldering. No mains. Ne prior knowledge needed. Simply arrange components
on perforated transparent panel, position brass connecting strip underneath
fix with 6BA nuts and circuit works with full efficiency. You-can then dis-
mantle and build another circuit. Your results are guaranteed by our
Technical Department and News Letter Service. All parts available
separately for conversion or expansion of sets.

NEW! Our “No soldering” printed circuit board for superhet portable.
Simply insert components and tighten nuts,

No. 1 Set £5.18.6 14 Circuits (Earph )
No. 2 Set £6.1%9.6 20 cuits (Earphone)
No. 3 Se cuits (7 x 4in. Loudspeaker output)

t £10,19.6 22 Cir
No. 4 Set £14.19.6 26 Circuits (include ¢ Transistor and reflex superhets)
Prices (Post Free)

Fulf details from:

RADIONIC PRODUCTS LIMITED

STEPHENSON WAY, THREE BRIDGES
CRAWLEY, SUSSEX

Tel.: CRAWLEY 28700 Trade Enquiries Invited

RADIO & ELECTRONIC
CONSTRUCTION SYSTEM
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Practical Layout

Our ‘E’ Series of basic electronic circuits is available separately. Send for
details of E/508 our do-it-yourself computer.

SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

VALVES

sETs 1R5, 185, 1T4, 384, 3V4, DAF91, DF9l, DE9L, DLS2, DLY4,
Bet of 4 for 18/-. DAF96, DF96, DK96, D196, 4 for 24/6

1A7GT %7/610C2 11J6|DH81 12/6| EF91  2/9| PEN333 9/6 UCH42 8f-
1H5GT 7/ 2AT7 8/9(DK32 %/9|EF92 2/8| PFL20017/6| UCHS1 6/6
INSGT 7/9|124U6 4/9 DK91T 4/9| EF97 7/6 | PL36  9/6|UCL82 7/8
RS 12AU7 4/9{ DK92 8/- | EF183 6/9|PL8L 6/9,UCL83 9/3
184 4/9| 12AX7 4/9i DK96 6/6| EF184 6/9|PL82 5/6|UF4l §/9

1T4 2/9| 12K8GT 8/6| DL35  5{-| EL38 11/9|PL84 6/3{UF83 5/9
3A5 6/9{12Q7GT 3/6| DL92 4/9| EL41 7/9| PL500 14/-IUL41  §/9
3Q4 5/6{20L1 11/9!DL94 5/6| EL84 4/9( PL801 6] UL44  15/-
384 4/9120P3 10/9| DL96 6/-| EL90  4/9) PX25 7/9{UL84 6/3
3v4 5/6|20P4 13/6] DY86 6/9) BL95 Bf~] PY32 /-1UY2l 89
5U4G  4/6| 35U4GTLL/8! DY8T7 9| EM80  5/8 | PY33 f-|UY41  4/9
5Y3GT 4/111 30C 15 EABCS0 6/- | EM8T 7/8| PY80 % 5 4/9

5Z4G/GTE/9 | 30C18 8/« 7/6 | EM84 5/9| PYSL /3| VP4B
6/3012 8/8| 30F5 /6] EB41  4/-| EM87 6/6 | PY82 /- | W76 3/6
6ALS ®/3|30FL1 9/6 | EBS1 /3| EY5l 6/$|PY83 5/9| W77 2(9
6AMS 2/9|30L15 10/3| EBC33 6/-| EY86 6/- | PY800 6/6|Z77 2/9
6AQ5  4/9|30L17 12/-| EBC41 6/6|{ EZ40 6/3{ PY801 6/6

! 13/6| EBF80 6/-| EZ41 /6| R20  12/9| Transistors
6BA6 48| 30P12 7/86| EBF8S 5/9{ EZS0  4/-| TH21C 9/6|AC107 18/6
/ 6| ECC40 U 6| ACI27

6BWS 7/9| 30PL1310/9]| ECC82 4/8| KT61 /6| U26 /0 AF102 18/-
6F13 3/6| 35L6GT 8/3 | BCC83 7/-] KT63 [- | U47 /6] AF115 6/9
6F14 9/-| 36W4 /6| ECC84 6/3| N18 5/6| U489 /6] AF116  6/9
6F23 9/-| 35ZAGT 4/6| ECC85 5/6]N78  14/9| Ub2 4/8| AF117 /-

6KTG /9| ECF80 7/6|PC97  48/8 8 AF118 16/6
6E8G  4/3{6063 12/6| ECF82 6/9]| PCC84 6/-| U191 /91 AF124 9/6
GESGT 7/6] AZ31 /9 | EOFS6 10/9 9/-1 U301 10/9{AF125 ¢/~

PCC3Y  9).
6r2s 9/8| B36 4/6 | ECH35 6/-| PCC183 §/-1U801 15/91AF126 8/6
Q76T B729 10/-|{ ECH42 8/3| PCF80 6/6| UABCS0 5/9| AF127 8/6
CL3% 9/6[{ ECHB81 5/9|PCF82 6/8| UAF42 7/910C22 20/-

6SL7GT 4/9] CY1 12/6 | ECHS4 9/- PCFs6 83| UBC41 6/9]0C25 10/-
6V6G  8/6| DAC32 7/8| ECL80 6/3 PCF20010/6 | UBCSL 6/3/0026  6/9
6V6GT §/6]| DAF91 3/9| ECL82? 6/9| PCFSOL 9/6{ UBF80 6/-{0044  4/3
X4 DAF96 6/-| ECLS6 8/6] PCF805 8//- UBF8) 5/9/0045 /3
6X5GT 6/3|DCCO0 6/9| gF39 gJ9| PCL82 6/8) UBL2l 6/-(0C71  8/6
77%; 1% DF33  9/9|EF4 6/3 ;gkgi gllé Ucez  5/6 83;% g;g
75 gjo| PFO1  2/9| EF80  4/9|pCres g). | UCC84 8/

DF96  6/-|EF85  5/-|pCLs6 s/6]| UCC85 6/6|g0ss 59
7Y 5/-|DH76 3/6{ EF86 6/9| PENA4 /6] UCF80 8/3|0C82D 5/6
9BWS /6| DH77 4/-|E¥S9  4/8| PEN36C15/-| UCH21 8/-(0C170 7/

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE,
ILFORD, ESSEX. CRE 7441

Poatage on 1 valve 94. extra, On 2-valves or more, postage 6d. per valve extra,
Any Parcel Insured against Damage in Transit 6d. extra.

FAMOUS FOR THIRTY YEARS of
SHORT-WAVE EQUIPMENT of QUALITY

H A C SHORT-WAVE
= n = KITS

H.A.C. were the original suppliers of

Short-Wave Receiver Kite for the ama-~

teur constructor. Over 10,000 satisfied

customers —including Techrical Colleges,

Hospitaléz, Public 8chools, R.A.F., Army
, efe.

IMPROVED 1966 RANGE
1-Valve model “CX”, eomplete
Lit, Price 84/6, Customers say:
“Definitely the best one-valve
8.W. kit available at any price”,

kit contains all genuine
Short-Wave components, a
drilled chassis, accessories and
full instractions, Ready to ass-
emble and of course, as all our b
products, fully guaranteed. FULL RANGE of other kits still available including the
famous model ‘K, price 77/-, Before ordering call and inspect a demonstration receiver
or send for a descriptive catalogue and order form fo:—

“H.A.C.” SHORT-WAVE PRODUCTS (Dept. P.W.), 44 Old Bond St., London, W.L

2%

MARINE RADIO MANUAL
G. L. Danielson and F. G. Mayoh

For many years there has been a need for an up-to-date
book covering the syllabuses of P.M.G. examinations. This
book, written by authors whose day-to-day concern for
many years has included the training of those preparing to
become ships radio officers, meets this need.

624 pages, 369 line diagrams. 80s,
From your bookseller or in case of difficulty post free from

GEORGE NEWNES LTD.

Tower House, Southampton, Street, W.C.2
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A Contemporary Case

but often spoil them by obviously home made
cases. The writer hopes to show readers a
method of making very attractive cases which cost
little in time and money. The method is not suitable
for mains receivers which generate heat, but for
small battery operated ones.
The example described in this article was designed
specifically for a 5-transistor receiver but the idea
can be adapted to suit individual requirements.

B [l ANY amateurs build excellent transistor. radios

Materials to use

Although plastics such as Perspex and Formica
may be used the writer considers that good planed
softwood is best. Use %in. deal planed down (by
the shop) to #in. The front and back panels may
be thin plywood, but for ease of cutting, hardboard
is difficult to beat. Later p.v.c. quilting will cover
all the woodwork so great dexterity is not required.

Y8 Hardboard _—~
-

-
-

o

Cut out any
shape desired

Holes to suit pegboard H

- (Fig. 1b)

Vo' softwood 7
planed to3/8:/ o

by E. V. KING

‘Making the case

-A rectangle is made up to the correct size
so that the receiver chassis will fit
internally into it. The rectangle is carefully squared
up and the back and front pieces of hardboard
are then marked to size and cut out. Fixing holes
are then drilled and the front and back temporarily
fixed to the case with in. round-headed japanned
wood screws. The back is then removed.

Marking the control holes

A little dab of vaseline is placed on the longest
control spindle and the chassis carefully placed in
the cabinet until an oily mark has been made on
the front panel. This hole (3in.) is then drilled out.
The next longest spindle is then dealt with, and
so on. In this way no measuring is required to
get the holes in exactly the right place.

Panel pins

Fig. I: Wooden framework
details

a. The front with speaker cut-out

b. The main casing

c. The removable back

Fig. 2: The transistor receiver
fitted into the front panel for
testing fit.




Fig. 3: The transistor receiver fitted into the cabinet. Note the
Fablon quilting overlap round the edges.

Quilted 'Fablon’ folded/_\\

over front and back

Fold 1/2Il down
at rear -~
4, -

%,

Uynder'side
of strap

The loudspeaker hole is then planned. In most
cases any artistically designed hole may be cut
in the panel as in Fig. 1a, so that when the receiver
is placed in the case the appearance will be as in
Fig. 2. Round holes are generally to be avoided as
they make difficult the use of plastic quilting later.
Small radii, such as in Fig. 1a, have some artistic
merit, but square corners are easier to deal with.

The loudspeaker hole may be cut with a coping

» Or Iret saw, or may be chiselled very easily on a

flat piece of waste wood. The receiver is now
mounted in the cabinet and the back is put on
to make sure everything is satisfactory. Leave the
spindles long at this stage. Small wooden blocks
screwed to the sides will hold the chassis in
position (Fig. 3). Remove the receiver and both
front and back panels.

Fablon quilting
The main consideration in making the cabinet
quilting cover is that no joins must be visible. To

'Fablon’ folded under
front and back
panels % Strap

] "
1o overlap folded
round hardboard

Dotted lines
show position
of hardboard 3

-
i

e 214" +

Fig. 4: Using the Fablon quilting.

A. How the main frame is covered.

B. How the front and speaker aperture is dealt with.
C. Making the carrying strap.

1214" +

D. Fixing the strap.
E, F, G. and H. Dimensions of the Fablon quilting required
for the cabinet.



overcome this difficulty and to make sure the Fablon
does stay stuck down at the edges the writer has
found it best to cover the three pieces separately.
When screwed together, the effect is very pleasing,
no joins are visible and the Fablon is tightly clamped
in situ. Fablon is self-adhesive and needs no
sticking medium.

Fig. 4B, F and G shows the pieces of Fablon
quilting necessary, but it is easier to cut these to
size on the actual pieces of wood rather than pre-
measure them. The long piece that goes right round
the cabinet is fixed on so that the join is underneath
and overlaps. A razor blade then cuts through the
overlap to give a perfect butt joint. The edges are
bent down both sides as in Fig 4A, making sure
that there is no double thickness of quilting at the
corners.

The back and front are similarly covered, the
speaker hole being the most difficult part Fig. 4B
shows how the Fablon is bent round the hardboard;
small thin radial cuts are made where a curve is
present. If black quilting is used, any slight
visibility of white form is camouflaged with a touch
of black enamel, and in fact becomes almost
invisible.

The front panel is now fitted. Tygan is the most
suitable speaker material and can be obtained from
any radio dealer. It is sold in various designs and
is strong enough to protect the speaker without any
metal grille. The Tygan may be fitted with adhesive,
or fixed with shortened drawing pins, or made big
enough to cover the whole front panel so that it is
clamped in place as the front is fixed to the case.

Make sure the Tygan is fixed so that the lines
on it are in the desired direction and are straight.
In the case of a speaker fixed separately to the
front the speaker itself will usually clamp the

Fig. 5: Acompleted cabinet made by the incorporation of the ideas
given in the article.

PARTS REQUIRED

3ft. 6in. x 24in. x Lin. in planed deal.

21 sq. ft. ordinary {in. hardboard.

1 sq. yd. Tygan speaker material.

| yd. Fablon quilting (ironmongers and decorating shops).

Panel pins, touching-up paint, round-headed, thin wood
screws.

To radio +

{ Oid battery
clip

Wooden side

I / of cabinet

Connecting wire
if two batteries are
required in parallel

Thin woodscrews

i
Solder tag

Fig. 6: Diagram showing how small light batteries such as the
PP4 may be held in place by fixing the battery clips to the wooden
casing. Two PP4’s are shown in parallel.

material. For the example described, the writer
takes the Tygan over the complete panel.

The front is now refitted on the case, the radio
is inserted and fixed, and the spindles are carefully
cut to the correct length to take the knobs required.

Fig. 5 shows the completed cabinet made by the
author.

The back is similarly covered and a plastics
carrying handle is easily made from some of the
same material as shown in Fig. 4C, D and H.

Fixing batteries

Batteries may be fixed in large Terry clips, or
the battery connectors may be fixed to the wood
with small wood screws so that the battery simply
clips in place (Fig. 6). Otherwise rubber bands, or
separate wooden compartments may be constructed.

The only places on the cabinet thus constructed
where any join may show is for %in. at the corner
of each piece of hardboard. This can be obviated
by fitting metal corner covers, but if the visible
white foam is carefully painted it will be quite
invisible in ordinary use. Scores of cabinets have
been made in this manner and have proved entirely
reliable, even outdoors in wet weather. ]|

PRACTICAL WIRELESS
BINDERS

The new large size “Practical Wireless” Easi-binder is
designed to hold 12 issues of P.W. Please state volume
number required otherwise a blank cover will be sent.

A new version of the Easi-binder with a special pocket
for storing blueprints and data sheets is now available.
The price is 14/6d. inclusive of postage.

Order your binder from: Binding Department, George

Newnes Ltd., Tower House, Southampton Street,
London, W.C.2.
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Toesgi
tr.f. receiver of the type described here can
normally give good loudspeaker reception of
quite a number of stations, and all the diffi-

culties of superhet alignment and ganging are

avoided. If each stage is tested as described, when

wired, no difficulty should be encountered. If a

wiring or other fault is made, only a portion of the

receiver will have to be examined.

Construction is very easy. All components are on
one side of an insulated panel, and most of the
wiring is on the other side. Here, matters are so
arranged that no leads cross, so connecting up should
be particularly straightforward.

The circuit (Fig. 1) uses Trl as r.f. and a.f.
amplifier, in a reflex arrangement which is capable
of very good results. Regeneration and gain are
controlled by VRI. The ferrite rod aerial tunes
medium waves. Reception of the 1500m. long wave

U90LD YIAVY DY

Light Programme can easily be obtained by adding
a parallel capacitor and switch, described later.

Components

The components listed are those recommended,
but in some cases items to hand may be used. Notes
on fitting alternative transistors and other parts are
given later. Many other transistors are satisfactory,
particularly in the audio and output stages, but it is
important to remember that if alternative transistors
are fitted it will often be necessary to change some
resistor values as well. This is essential in the output
stage, where R6 and R7 are chosen to suit the
transistors.

Panel

This measures 5%in. x 6in. cut from 1/16th in.
thick paxolin, with an opening the same diameter
as the speaker cone. Holes for the resistor leads
and other wires are made with a 1/16th in. drill.
It is is advisable to drill as many holes as possible
before mounting any parts.

IMINers

The speaker is mounted with 6BA bolts. Screw
holes for the aerial supports will also be required.
VCl1 is shown as 300pF, but may be anything from
208pF to 350pF or so, preferably of the air-spaced
variety. The capacitor may be fitted with a lock-nut,
or by short 4BA bolts, according to type. If bolts
are used, see they do not penetrate so far as to
short circuit the capacitor or bend its plates.

T1 is the driver transformer, coloured leads
emerging as in Fig. 3 for the component listed. If a
different transformer is used, the tag or lead con-
nections must be as specified for it. T2 is the output
transformer, for use with a 2-3Q speaker.

Ferrite Aerial

This uses a 6in. x 3in. diameter rod, the winding
being 26 s.w.g. enamelled wire, turns side by side.
Two wooden supports are cut to the shape in Fig. 4,

=,
R3
70
3 RS
S 447k ™
wFetrite L cs X NKT251
11l aerial HWRREC. o Or25pF
i L .'l.: A7KQ T
1l
A At
Com— R2
330 470 -
pF k) -
. - Q+04uF
==C3 4 !
+R2uF
A% S d
25KQ = 4§
10k
D2
OAB}Y

Fig. 1: Complete circuit of the TRF4 receiver.
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with screws holding them to the panel. Place a layer
of paper on the rod, and fix the wire at A with tape
or adhesive. Wind on 76 turns, and make a small
loop B. Then continue winding in the same direction
for a further 11 turns, and fix the wire at C.

Other rods and wires can be equally satisfactory,
though a small rod is likely to give slightly less
volume. If no means of checking band coverage is
available, the simplest method is to adjust the num-
ber of turns until a station around 200 metres (say
Radio Luxembourg, 208m) is tuned in with VCI1
nearly fully open. Coverage can also be adjusted by
sliding the whole winding along the rod.

The tag in Fig. 3 is in contact with the tuning
capacitor frame, and forms the moving plates
connection. VCI fixed plates go to TCl and A on
the aerial, Fig. 2.

Wiring

Components are inserted in the position in Fig. 2.
Spread the wire ends of resistors and capacitors so

e <

that parts do not fall out when the panel is turned
over. After soldering, snip off excess wire. All
connections on the front of the panel are shown in
Fig. 3.

To avoid any difficulty with identifying transistor
leads, cut lin. pieces of Imm. red, blue and yellow
sleeving, placing red over each collector wire, blue
over each base wire, and yellow over the emitter
leads. There is no need to cut the transistor leads
short, so no damage should arise with normal

soldering, providing the iron is removed as soon as
joints are made.

Note positive and negative ends of the diodes.
Each wire can be made into a small loop before
passing through the panel, so that the heat of solder-
ing does not easily reach the diode itself.

First Stage '
It is easy to test each stage as it is wired. Trl

= operating alone should give good headphone volume.

Connect medium or high impedance phones from
X on C5 (Fig. 1) to earth line. Unscrew TCl fully.
Connect a 43V, 6V or similar battery, positive to
earth line (via switch).

When VRI1 is turned up about one-quarter to
one-half way, some stations should be tuned in by
rotating VC1l. Note that VR1 does not have to be
turned the whole way, as this does not give maxi-
mum volume. Adjust VR1 for best volume, then
slowly screw down TC1 until oscillation just begins.
Oscillation should cease when VRI is turned back
slightly, and sensitivity should be high.

At this stage, tuning coverage can be adjusted as
already described, if necessary. C3 may be anything
from about 0-25:F to 8pF. Capacitors larger than
about 8uF give an unpleasant delayed effect on the
control of regeneration.

Many good quality r.f. transistors with a cut-off
frequency of several megacycles will function well
in the Trl position. Other diodes than the OAS]
have also proved suitable. However, the base voltage
of Trl depends on the transistor, diodes, and R2.
Therefore with a different transistor and diodes, it
may be necessary to change R2. The best value will
generally lie between about 82k} and 680kQ.

Lack of sensitivity and overloading causing audio
distortion shows R2 is too high in value. Violent
regeneration and a high background noise indicates
that R2 is too low in value. Two or three resistors

Fig. 2: Baék-of-panel view showing |P2tigry

layout of components.

The completely assembled receiver
out of the cabinet.
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L.oudspeaker

Fig. 3: Front of the paxolin panel
showing connections.

Fig. 4: Details of the ferrite rod
.aerial assembly and method of
mounting.

©of about 100kQ 2200, and 470kQ can easily be
tried, singly and in series or parallel.

Second Stage

This is the audio amplifier and driver Tr2
‘The values given suit most other similar transis-
‘tors. If the phones are connected across the primary
of T1, signals should be nmch stronger, and free
from distortion.

If results are now poor, R3 and R4 should be
checked, and also Tr2, if suspected. As reputable
transistors are inexpensive, there is little point in
Ausing very cheap surplus ones of doubtful merit.

Qutput Stage

R6 and R7 must be correct for Tr3 and Tr4.
‘For OC81’s, change R7 to 820. Alternatively, use
2:2kQ for R6 and 33Q for R7.

The resistors R6 and R7 should be 5 per cent
‘tolerance. To check operation with unknown
‘transistors or normal 10 per cent resistors insert a
milliammeter in the battery circuit. Distortion
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(often sounding like a faulty speaker) and a low
current with no signal tuned in shows that R7 is
slightly too low in value, or R6 a little too high.

On the other hand, lack of amplification, and a
high current with no signal, shows that R6 is too
low in value, and R7 is too high. The current of
Tr3 and Tr4 combined should normally be around
3mA to 5mA, with no signal, rising to peaks of
15mA to 40mA or more, as volume is increased

Changes made to R6 or R7 should be small. On
no account switch on with R7 disconnected. You
can use a new matched pair of transistors with the
5 per-cent resistors required for them, or a small
pre-set resistor may be used for R6 or R7, and
adjusted for proper working. Alternatively, find the
value by using an ordinary potentiometer, then
select a fixed resistor of the same resistance. Or
shunt a resistor whose value is to be lowered by a
second resistor. In all cases guard against making
the base voltage very negative, as this may cause a
destructive current.

In general, a midget output transformer and
speaker will not give quite such good results as a
somewhat larger transformer and speaker.



Cabinet, etc.

TC1l must not be screwed down very far, for if
oscillation begins with VR1 nearly at zero (slider at
positive end) volume will be poor. With a solid
dielectric capacitor at VC1 oscillation may not be
sustained towards the high wavelength end of the
band.

It was found that the long wave Light Programme
was well received by shunting extra capacitance
across VCI. About 1,500pF is required, depending
on the position of the winding on the rod.

If the capacitor is fixed, slide the winding along
the rod to tune to 1500m. This should have little
important effect on medium wave coverage. Alter-
natively, use a S00pF or larger pre-set, with a
1,200pF or similar fixed capacitor in parallel, and
adjust the pre-set capacitor for 1500m.

The receiver can be operated from a 6V, 7iV
or 9V battery.

The author’s simple cabinet is shown in the
photograph. The receiver is held by screws inserted
from behind. The pieces are coated with adhesive,
and fixed together with small panel pins. When the
adhesive is dry, glasspaper the cabinet thoroughly.
It can then be finished with varnish, coloured paint
to choice, or one of the self-sticking covering
materials.

Stretch a piece of silk over the speaker opening
inside, and glue it. A plastic drawer type handle
may be screwed to the top. The back can be hinged
at the bottom and have a top clip, or may be held
with four small screws. B

% components list

Resistors:
Rl  47kQ R5 IkQ
R2  470kQ Ré6  47kQ 59,
R3  47kQ R7 1000 5%
R4 10kQ R8 470
All fixed resistors £W, 109%, except where otherwise
stated.
VRI 25k} potentiometer with switch.
Capacitors:
Cl  0-0luF 150V C5 0-25pF 150V
C2  330pF 150V Cé  S0uF 6V
C3  2uFi2v C7  100uF 12V
C4  0-04uF 150V
VCI 208pF to 350pF variable
TCl 30pF trimmer
Transistors and Diodes:
Trl  OC44 Dl OAS8I
Tr2 OC7i D2  OASI
Tr3/4 NKT251 matched pair
Transformers:
Tl Osmor QXD T2  Osmor QX02

Other parts:
Ferrite rod, 6 x £” diameter.
3-ohm, 3” diameter loudspeaker.
Paxolin sheet, 6 x 5} x 4%".
Battery clips, 26s.w.g. enamelled wire, connecting wire,
" Imm. sleeving, two 2” diameter control knobs.

ELECTRIC GUITAR AMPLIFIER HANDBOOK
By Jack Darr. Published by W. Foulsham & Co., Ltd., Slough,
Bucks. 144 pages. Size 8%in. x 5}in. Price 24s,

HINi

is rather difficult to see who would benefit by
paying 24s. for this book. For the novice who
plays a guitar it is perhaps rather technical. For
the service engineer it is doubtful if very much
would be of interest. Apparently the book has been
written to “ dispel any qualms the service man may
have about entering a strange field ”.

Your reviewer is unaware of the standard of
servicemen in the U.S.A. (from whence this book
originated). However to seriously suggest that this
be offered as a handbook to service engineers in this
country is laughable if not actually insulting. To
be told that low-frequency oscillation in a.f. ampli-
fiers is called motor-boating would scarcely bring a
gasp of astonishment even from the most junior
apprentice who makes the tea!

The book is liberally sprinkled with such spark-
ling examples as being instructed to turn the
amplifier upside down to get at the bottom. For
the uninitiated—see this one before you buy. For
the service man—stick to reading Punch—DLG.

}—j

MICROWAYE PRIMER

By Albert Camps and Joseph A. Markum. Published by W
Foulsham & Co., Ltd., Slough, Bucks. 192 pages. Size 8lin. x
5iin. Price 30s.

OR those readers who have a knowledge of
radio and/or electronics but who fight shy of
those mysterious and strange happenings high
up in the microwaves then this book offers a chance
to peep over the fence and find out, quite painlessly,
just what is on the other side.

_ Although split into only four chapters the division
is very effective in grouping together all the relevant
facts in a particular section. Transmission lines,
r.f. components and Measurement Techniques are
very fully covered, while the first chapter affords an
introduction to microwaves. Particularly useful is
the thorough treatment given to Smith Chart
techniques.

One annoying thing which for your reviewer
nagged throughout the entire book and that was the
question and answer technique used all the way
through. Had the questions all been taken out the
amount of useful information could have been
doubled. Most students can supply their own
questions without the help of text!—ILSA4.

>
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Sell or Loans

. . . the circuit, instructions and any
other information on the Bendix TA-12C
transmitter.—R. C. Beckett, 275, Gold-
ington Road, Bedford.

. any information whatsoever on
receiver No. 18 Mark 3.—IJ. Myers, 4,
Pollard Street, Middlesbrough, Yorks.

- . any information on the Army
receiver R109A and modern equivalents
of the valves ARS8 and ARI2. —P.
Chatham, 58, Longrood Road, Bitton,
Rugby, Warwickshire.

. . . the issue of PRACTICAL WIRELESS
which contains the instructions for build-
ing an Echo Unit. I have almost com-
pletely built this unit, but the book was
accidentally burned. —T. J. Harrigan,
“Holly Villa,” 49, Trench Road, Trench,
Near Wellington, Salop.

. . . the circuit diagram and any other
information on the v.h.f. transceiver
P/SU type RLP2; Tx RLS 4.1; Rx RLS
4.3. The separate numbering on each is
unfortunately necessary as overall the
unit is not named and it is in three
separate chassis as assembled. It is made
by A. T. and E. Bridgnorth. — James
Whitaker, Suetts Farm, Bishops Wal-
tham, Hampshire.

. @ circuit diagram and any infor-
mation on Ex-Government receiver
R3673 Ref. No. 100/16876.—D Mines,
41, Sandringham Road, Bitterne Farm,

. a technical information manual
concerning three 8-transistor superhet
model KT-1000 made by the Kobe
Kogyo Radio Corp—P. D. Winder,
Elizabeth College, The Grange, St. Peter
Port, Guernsey, Channel Islands.

. . . the official handbook for the Ex-
Army No. 12 set transmitter.—B. King,
17 Windermere Ave., Eastcote, Ruislip,
Middlesex.

Transistors Fight Back!

WitH reference to Mr. Biddlecombe’s
letter in the May issue, I would suggest
that he makes certain of his facts before
making sweeping statements “. . . the
transistor is an inferior substitute for a
valve as far as the matter of music
reproduction is concerned”.

He obviously has never listened to a
high quality transistor amplifier. It can
produce results of equal quality to many
valve amplifiers I have heard, with, if

anything a slightly lower noise level.

Added to this is the fact that one does
not have to wait for the valves to warm
up and there is very little heat rise and
greater reliability (estimated at 500 per
cent).
R. C. Bean,

London, N.W.10.
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NEWS AND..

NEW RANGE OF TRANSISTOR RADIOS

E. R. (Factors) Ltd., of 374-378 Harrow Road, London, W.9, announce the
introduction of three new models, the “‘Fantavox’ range. These sets are manu-
factured in Japan. by Novel Démpa Co. Ltd,

Model TA-8009 (lower left) is an 8 transistor receiver covering medium waves
and costing 5 guineas. Size: 2-&in. x 23in. x Zin.

Model TM-1213 (lefty is a 12 transistor four waveband a.m./f.m.[s.w.[l.w.
receiver costing 214 guineas and measuring 6Lin. x 9%in. x 3in.

Model TM-1015 (right) is a 10 transistor three-band a.m.[f.m.[l.w. receiver
costing 15 guineas and measuring 6Lin. x 7%in. x 2%in. Further details on any
of these models may be obtained from E.R. (Factors) Ltd., address as above.

MODULAR COMMUNICATIONS RECEIVER

Racal introduce a new modular and flexible communications system
based upon their RA.217 h.f. Communications Receiver.

The basic RA.2I7 is a fully transistorised receiver covéring a
frequency range of | to 30Mc/s, with continuous tuning, using the
well-tried Wadiey loop principle. It is designed for the reception
of SSB, AM, and CW signals, and suitable IF bandwidths and AVC
constants are provided for all modes of reception. The receiver
may be operated from AC mains or batteries.

New modules of the system allow the basic RA.217 to be adapted
or extended into a fully flexible modular communications receiving
system which can also receive ISB, FSK and LF signals and can
operate either in a single or dual-diversity role. A panoramic
adaptor is available together with units for synthesizer control,
and extended or remote control.



...COMIMENT

MORE POLICE RADAR TRAPS

Thirty-five more Marconi speed-measuring radar sets have been ordered
by the Home Office. This will bring the total number of sets available to
the British Police Forces for setting-up speed traps to 200. The basic
accuracy of this speed measuring equipment is better than + 29, over the
entire operating range which extends from zero to 80 m.p.h. This is
considerably better than the normal speedometer which has an accuracy
of —09,, +109,. Speedometers fitted to police vehicles for checking the
speed of other vehicles have accuracies of —59%,, 0%,

Most magistrates accept evidence based upon figures derived from these
electronic devices, which are extremely accurate so long as they are
correctly set-up and correctly operated.

The official line (Marconi) on this gear is “to provide an accurate and safe -

method of measuring traffic speeds, in an effort to reduce the accident
rate due to speeding on busy roads.”

PHILIPS TRANSWORLD DE-LUXE

%,

The ultimate in
radio luxury is
provided by
Philips with the
Transworld de
Luxe  Portable
radio, model
638T. It features
long, mediumand
v.hf. wavebands
together  with
four short wave-
bands. When the
top flap opens to
reveal the tuning
scalethelidshows
amapoftheworld
divided into sec-
tions for calcula-
ting the time in
each area. Twin
‘telescopic aerials
serve for f.m. and
s.w. reception.

Price is 100 gns.

ELECTRONICS ADVISORY COMMITTEE

A Technical Advisory Committee on electronics has been set up by the Ministry
of Technology under the Chairmanship of I. Maddock, a deputy controller in the
Ministry.

The éommittee's terms of reference are: to identify within the field of elec-
tronics both research and development projects relating to systems, equipments,
components and production technologies, the exploitation of which is important
industrially and commercially. Also to identify areas where effort and available
facilities in relation to these projects are considered to be too fragmented or on
too small a scale. The Committee will, of course, make recommendations to
Ministry of Technology and review progress on electronics projects in the
Department’s authorised programme.

The following have been elected Committee members: R. ). Clayton, G.E.C,
Eiectronics; P. D. Hall, International Computers & Tabulators; D. S. Ridler,
Standard Telephones & Cables; P. E. Trier, Mullard; A. ]. Young, English
Electric Valve; Dr. G. G. MacFarlane, Royal Radar Establishment; W. Makinson,
National Research Development Corporation; |. H. Merriman, General Post
Office; J. R. Mills, Ministry of Technology; Dr. W. H. Penley, Ministry of
Aviation; A. W. Ross, Ministry of Defence (Naval); Mrs A. W. Swaffield,
Ministry of Technology; and Dr. J. R. M. Granville, Royal Radar Establishment,
who has been appointed secretary.

Circuit Boards

‘IT was good to have an authoritative
statement from L. Allen of Arborite Ltd."

I’ve been using off-cuts of this stuff for
quite a few years .. . for two reasons;
one, as I happen to have a relative who
is the Managing Director of the firm
importing Arborite; two, it seemed to me
to be just as good as the usual Paxolin.

Both, however, suffer from one slightly
annoying feature; they cannot be con-
veniently cut with metal shears, and I
must confess that I love using metal
shears. In this heat, the amount of
energy expended on cutting and shaping
is quite an important factor in the
hobby, and shears get me less hotted up
than a fret saw.

There is one other type of chassis that
might interest readers, and one that T am
tending to use more and more. It is vinyl
floor tiling off-cuts. The delightful thing
about this is its flexibility in one plane
and its rigidity in the other. Thus a
neat little superhet strip plus audio can
be bent around the corners of some old
fancy cabinet, and all the space used.

I realise that “building round bends”
is going to get me dubbed the
“obvious”, but we all have our particular
brand of bends; the diver, the high flier,
and the man who constructs a radio in
a plastic sphere representing the World.
H. Wagner.

Kuala Lumpur,
Malaya.

Transistors Fight Back!

SureLy Mr. Biddlecombe must be
joking, when he calls transistors inferior!

Mind you, he spoils his case a bit,
when he uses a pre-war 8 in. speaker as
a source of “Hi-Fi”.

I have been making, assembling and
modifying radio gear for over 35 years,
but I haven’t touched any new valve
apparatus for two years—so convinced
am I that they are now back numbers!
(Except for high-voltage applications,

like TV).

Transistors hiss? Only if badly
designed—or chosen. After all, you
wouldn’t use a 6L6 in a preamp!

Yet that is the kind of thing that I
have seen done in “hissy” transistorised
amplifiers.

It will shock Mr. B. to hear that I use
transistors because they are so noise-
free! (My latest being a 20dB TV u.h.f.
booster.)

In my categorical opinion, a well-
designed (note!) bit of transistor
apparatus is always superior to its valve
equivalent in reliability, stability, cool-
ness of running and quality of reproduc-
tion, even when using the best of modern
speakers on f.m./v.h.f.

R. G. Young.
Peacehaven,
Sussex.
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THE

IMPERIAL

3-band transmitter
F.G.RAYER G30GR

Part 1H

KEYING THE TRANSMITTER

The usual methods of keying a transmitter for
c.w. (continuous wave) operation are perfectly satis-
factory for the Imperial. The first to be described
is extremely simple and requires few additional
components. In fact, it involves disconnecting the
cathode and beam plate connections (pins 1, 4 and
6) to the power amplifier and keying its cathode. It
is then mecessary to insert a 2000pF disc ceramic
capacitor between each of the three valve pins and
chassis, keeping the leads as short as possible.

One must also disconnect the h.t. to the screen
grids in the modulator and isolate the modulation
transformer by shorting the primary winding. It is
also advisable to put a 47kQ resistor across the
key in the cathode circuit of the power amplifier.

All of these alterations (not including the 2000pF.

de-coupling capacitors)

_q- should be done through
o

Modulation

transformer %_

CWw.

Sta

a ganged switch, being
careful to keep the h.t.
HT+

HT4+line to screen f*oc,w.
grids of modulator 1
valves i

1

H

t

switching away from the cathode switching. The
itlustration: Fig. 8 shows the actual connections.

Should one wish to avoid keying the final power
amplifier, an alternative method is illustrated in
Fig. 9, using a clamp valve 6AQ5. In the original
layout a hole was shown for this valve between the
tank circuit and the modulator transformer.

The grid circuit of the power ampiiiier has to be
altered so that bias obtained from grid rectification
can be applied to the clamp valve 6AQ5. A similar
switching arrangement to that of the simpler key-
ing circuit, described earlier, is employed in this
circuit. The main difference being that the key is
in the cathode circuit of the driver and not in the
final p.a. No alternations have to be made to the

.anode or cathode circuits of the final p.a. A

cathode de-coupling capacitor does, however, have
to be included in the driver 6CHS6.

Cathode of Sle
power amplifier Key

Phone

Fig. 8: Switch connections for
the simple c.w. modification.

Fig. 9: Circuit showing the clamp
valve 6AQ5 connections. Only the
basic outlines are included of

The three-pole, two-way c.w./phone can be
mounted on the rear chassis runner.
W,
sib
o HT+-
HT+ ) —
Modulator IS
470K 1 ransrormer (m
. ) g
1 P
ampifier
RFC. 6146
Sic
>4 e
~J~——2000pF %oom
22kQ r
—— 807
_ Clamp” 2000pF Screen
@ grids
4

the driver and the final power )
amplifier stages. %
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When grid drive is available from the p.a. driver,
bias developed across the 22kQ resistor almost
wholly cuts off the anode current of the clamp
valve. No bias is developed when the key is open.
This permits the clamp valve to conduct heavily
which, in turn, reduces the screen grid voltage and
the anode current of the final p.a. and thus kilis the
r.f. output,

The anode load of the clamp valve (R1) may have
to be modified to suit the h.t. voltage; 40kQ is sug-
gested as a starting point. Before setting-up the
500k potentiometer in the grid circuit of the clamp
valve, adjust the slider arm for minimum voltage on
the grid. Then tune up the transmitter; with about
2 to 24mA grid current and 80mA anode current.
Now adjust the potentiometer until the anode
current on the final p.a. just begins to fall

With the key open, the screen grid potential of
the final p.a. should fall to about 25V and the anode
current to about 40mA. Using a 400V supply, this
represents an anode input of 16 watts, which is well
within the anode dissipation rating of 20 watts.
Resistor R1 can be reduced to raise the input with
drive, if wanted.

The clamp value is left permanently in circuit, and
has no effect on phone working, except to keep the
p.a. anode current down if grid drive ceases through
a fault. If the maximum possible c.w. output is
wanted, fixed bias can be obtained from a battery
or a small power supply connected to the positive
side of the SmA meter. The voltage is not critical
(between 20 and 60 volts), but the 500k clamp
control potentiometer should be adjusted as pre-
viously described. The effect of fixed bias reduces
the p.a. anode current under no drive conditions.

H.F. BANDSPREAD

As only part of the 3.5 to 3.8Mc/s v.f.o. range
is used when operating in the 7 and 14Mc/s bands,
it is possible to bandspread. A method found to be
very successful with the author is shown in Fig. 10.
A twin-gang tuning capacitor having a value of

! L1
3+5-3+8Mc/s 3*5—36Mc/s

L 1 e 1

o TC1 =200pF e TCo M 220DF e
19 7 /| Tlo
1
1 :
]

W D i

Fig. 10: The bandspread tuning modification for the 7 and 14 Mc|/s
' bands.

~

about 80pF per section and trimmers with about
50pF are perfectly satisfactory. All the capacitors
should, however, have a fairly high stability.

The adjustment procedure is quite straightforward.
Adjust range A and B for correct coverage using
the trimmers and then switch to the 20 metre band
and calibrate range B at 0-1Mc/s intervals with a
100kc/s crystal marker or other generator which
may be at hand. Now the v.f.o. range 14 to
15-2Mc/s covers 14-0 to 14-4Mc/s.

The additional components for this modification
can be mounted in the v.f.o. box.

4-GHANNEL TRANSISTORISED MIXER

An essential unit for audio enthusiasts, enabling
various sound sources to be mixed for single
composite output. 7 transistors. Separate volume
controls for each channel. Veroboard
construction, simplifying layout and assembly.

CRYSTAL GONTROLLED OSGILLATORS
AND TRANSMITTERS

How-to-make details of an easy-to-build
3.5-28 Mc/s., using crystal control for simplified
design and construction.

MODIFIGATIONS TO THE TEN-FIVE
RECEIVER

Improvements to this popular all-transistor double-
conversion communications receiver fully
described.

BEGINNERS’ SHORT WAVE TWO

How to build a simple 2-valve t.r.f. for
loudspeaker or headphone operation. Operates
from a.c. mains with built-in power unit. 5-15 Mc/s

PRACTICAL

WIRELESS

SEPTEMBER ISSUE ON SALE AUGUST 4th
MAKE SURE OF YOUR COPY!
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Spare a
Thought

E are no longer a nation
of shopkeepers: merely
suppliers and demanders,
says a pundit. As far as the
marketing of wireless spares goes
Henry would amend that to
“non-suppliers and pleaders .
We enter the mnearest radio
shop and an immaculately
attired  gent appears. - He
receives our request with a lifted
eyebrow and disappears in the
back premises. In no time at

With lifted eyebrows

all he returns to shake his head
sadly, regretting that supplies of
spares are restricted to their own
agency models.
Recognising  the  brush-off
technique, we toddle along to a
branch of one of our better-
known multiples, even more
resplendent  than  the Ilast
emporium—and even less likely

to bother with our one-and-
ninepenny item.

£ 3 % *
There was a heartrending

letter in a trade journal recently
asking why the
should be regarded in such a
bad light. The writer worked in
the usual crack about the “ man
in a dirty coat in a little room
above every store” and the dead
flies in the independent dealer’s
window.

We could have told him one
reason why the multiples have a
bad image—so seldom is there
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“multiples ” |

knows anything about the tech-
nicalities of the equipment they
are trying so hard to sell! The
man in the little room, dirty coat
notwithstanding, would treat us
with more sympathy. We would
put up with a few dead flies, and
even a dozing cat, to be sure of
a modicum of real service.

The pattern is repeated in all
the radio supermarkets of the
High Street. The aristocrats
advance, kneading their knuckles
at the prospect of a hundred-
pound sale, then retire, crest-
fallen, when it turns out that all
we need is an insignificant spare
part.

We are forced to try the little
chap around the corner, where
the proprietor has himself gone
through the mill and is now
elevated to chief salesman-cum-
sweeper - cum - cashier -~ cum-
mechanic’s aide - cum-anything
else that’s needed.

Have you, dear reader, ever
tried asking a large manufacturer
for a small spare part? Either
one is completely ignored or
referred to the “nearest agent”.
And as he is probably the first
of the well-swept emporia we
tackled the problem is back in
our laps.

Let me offer a few crumbs of
comfort. We are not alone in
our nail-biting frustration. Even

Nail-biting frustration

HENRY

.anyone on the premises that

the so-called agents have their
troubles when ordering spares.
To cite a recent example . . .

* % %

Wanted: A spool carrier for a
well-known make of tape
recorder under guarantee. To
remove the faulty part was to
leave a welter of loose belts and
pulleys, so we ordered  an
advance replacement, quoting
the full details of the machine,
the owner and the date of sale.

Back.came a carrier, minus the
tyre—which was the specific part
that was causing the trouble. We
searched the manual for a
separate parts number for the
tyre, found none, so wrote to the
maker, quoting our previous
order number and asking for the
missing bit pronto.

By return of post a compli-
mentary slip saying: * Please
quote model, etc.”. We played
safe and sent the dud part this
time with explanatory cover
note. Back came the wrong
replacement with invoice. Three
letters later we received four
replacements with tyres but
minus a small bush. We packed
the lot” off with an acid note,
quoting again our original order,
and this time received a fresh
carrier with bush but minus
tyre. And in the following post
invoices for the other, unwanted,
returned, spares.

So far I calculate we have
spent nearly as much on postage
as it would have cost to order a
new part COD, which would

probably  have turned up
correctly by return!
Perhaps it is understandable

after all when the dealer balks
like a frightened horse at the
sight of our sorry spare part.
Practical Wireless readers who
pride themselves on being what
Percy Wilson graciously calls
“the dawn of a new dispensa-
tion ” would be better advised to
make the darn gubbins them-
selves!



THE NEW 1966 CR.70A COMMUNICATION RECEIVER.

This completely new receiver sets a_new high standard for
performance and finish unequalled at the brice, andisa worthy
addition to the outstanding range of CODAR quality communi-
cation equipment. Frequency range; 560 Kc/s-30 Mels (540-10
metres) in four ranges; 560 Kc/s-1.5 Mefs; 1.5 Mcfs-4.2 Me/s;
4.2 Mcjs-11.5 Mc/s; 11.5 Mc/s-30 Mc/s. Slide rule scales for each
band calibrated in frequencies plus an additional logging
scale in degrees, Two speed vernier tuning control with reverse
slow tune action. Unique aerial input stage exclusive to the
CR.70A employing High ‘Q’ Air-spaced COD. 1L Inductor
giving extremely high gain with low noise level. Panel aerial
trimmer for peaking weak signals. Double tuned ILF. Iron
cored transformers. 470 Kofs with EF183 frame grid valve for
maximum gain and selectivity. 5 valves (including two twin
triodes) giving 7 valve line-up. Separate B.F'.O. stage for CW and
SS8B reception, Calibrated signal strength ‘S’ meter, illumin-
ated. Automatic Volume control. Panel phone jack for ‘private’
listening. 2-3 ohm output for external speaker, (Matching unit
optional extra,) Superb styling, metal cabinet in the new
Organasol Satin lustre finish. Size: 13" x 58" x T3". For A.C,
/250v. Ready built. Not a Kit at the fantastic low price of
£19.10.0. Carr, 7/6.
CODAR R.F. PRE-SELECTOR MODEL P.R.30. Consider-
ably improves the performance of any superhet receiver over
1.5-30 Mo/s, Uses E¥183 Frame Grid Valve, and provides up to
20dB gain plus substantial image rejection, improved signal/
noise ratio and selectivity. Selector switch for either dipole or
single wire antenna, Power requirements 180-250 volts 12mA
H,T. 6.3 volts,.3 amp L.T. 8ize 8 x 5 x 4in. Ready built, complete
with cables, plugs and instructions, £5.10.0. Carr. 3/6. MODEL,
P.R.30X. Self powered model for 200-250v. A.C. Also provides
25mA at 200v, H'T, and 6.3v. 1 amp L.T. for other accessories
£7.4.0. Carr. 3/6. -
CODAR “Q” MULTIPLIER MODEL R.Q.10, For use with
any superhet receiver with an LF. between 450 and 470 Kc/s.
Provides considerable increase in selectivity for either peaking
or rejecting a signal on AM, CW, or SSB, BFO. Size 8} x5 x 4in.
Power requirements 180-250v, H.T. at 5mA 6.3y. .3 amp L.T.
Ready built complete with cables, plugs and instructions,
£6.15.0. Carr. 3/6, MODEL R.Q.10X. Self powered version for
200-250v, A.C, and also provides 26mA at 200v. H.T. and 6.3v. 1
amp. L.T. for other accessories £8.8,0. Carriage 3/6,
CODAR A.T.A5. 12 WATT 2 BAND TRANSMITTER. The
newest most compact transmitter for fixed or mobile use on
160-80 metres, ““The tiny TX with the BIG voice”’, Size only
8% x 5 x 4in, (Base area is less than two-thirds of this pagef)
High stability new type calibrated VFO, 1,8-2.0 Mc/s and 3.5-3.8
Mec/s (up to 4 Mc/s export). Air-spaced CODAR COIL Pi-net
output, P.A, Plate current meter plus neon indicator, Plate-
Screen modulator. AM/CW switch and Panel key jack, Plug
change over for 6 or 12 volts heater supply. Ready built £16.10.0.
Carr, 4/-. A.T.5 POWER SUPPLY U S. For 200-250v. A.C,
and 12v, Solid state for Mobile use, complete with all Transmit/
Receive changeover switching available.
CODAR-KIT CR.4/K MAINS T.R.F, SHORT-WAVE RE~
CEIVER. World wide reception—North and South America,
Russia, India, Australia, Far Bast, Amateurs, Shipping, etc.
*Separate electrical bandspread. % 3 slow motion vernier
drives, % Low loss polystyrene plug-in coils, factory aligned
% Dials calibrated in frequencies and degrees. % Power output
3 watts for 2/3 ohm speaker. % Valve line-up: ECC81, EL84,
EZ80. Size 12 x 52 x Tin, CODAR-KIT CR.45K complete with
valves, 3 coils (10-28, 25-75, 80-176 metres) and 11 page instruction
manual, £9.10.0. Carr. 5/6, Extra coils 4/9 each. Instruction
manual only 4/- (credited on order), (Can/also be supplied ready
built—price on request).
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
cost, % Supplied combplete with valve. one coil 25-75 metres
and 4-page instruction manual. PRICE 89/6. Carr. 3/-. Extra
Coils 4/9 each. Instruction Manual only 8/~ (credited on
order). Electrical Bandspread available. Provision to add 2
transistor amplifier.

SEND 6d. IN STAMPS FOR ILLUS. LEAFLETS OF THE CODAR RANGE

G

H.P. TERMS AVAILABLE @

GODAR RADID COMPANY

BANK HOUSE, SOUTHWICK SQUARE

SOUTHWICK, SUSSEX, Tel. 3149
G3IRE €3H6Q

Canada: Codar Radio of Canada, Tweed, Ontario

WORLD-WIDE MAIL ORDER SERVICE
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TEGHNIGAI.
- TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, 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 too! 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.I.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 wuntil 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 receiver, transistor portable,
signal generator and multi-test meter—all under expert
tuition. Transistor Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

[ U G NS U ke e e WS NN S U W M e

: INTERNATIONAL CORRESPONDENCE SCHOOLS :
I Dept. I71, Intertext House, Parkgate Road, London, S.W.I{ l
I Please send me the ICS prospectus—free and without obligation. l

i
: (state Subject or Exam.) I
i i
I [
i AME 1
I ADDREss |
I I
n ]

8.66

INTERNATIONAL - CORRESPONDENCE: SCHOQES
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BROADWAY ELECTRONICS
92 MITCHAM ROAD, TOOTING, S.W.I7
Phone BALham 3984

(four minutes from Tooting Underground Station)

GARRARD 4 SPEED DECKS WITH CARTRIDGE: Auto-
changers: ATG0, £10.10.0; 3000, £8 8.8; 200, £7 7,05 1000, £6.6.0;
Autoshm £5.5.0; De Luxe Autoslim with p. g-m head, £5.15.0,

6/- Single Players: 8P25, £10.10.0; SRP . £5.0.0; Garrard
leth W.B.1, £3.12.6. P. & P. 4/6 for plinth. Motor boards 6/6 each.

CARTRIDGES: Ronette Stereo 25/~ Acos GP67, 15/- G.C.2
Garrard 15/-; AT6 shells 5/-, P. & P, 6d. HG33/2 Sterec 20/-

SPEAKER ENCLOSURES: “TONY' Corner Cabinet 20 x 10 x
Tin., takes 10 x 8111 speaker covered in grey Rexine and Vynair,
45/- P.&P.5/-.° ' Heavy Duty Cabinet with port 24}x 18 x
9in. Baffle §in. thlck Covered Rexlne and Vynair, £5. P. 10/-.
Extra baffle for 8 or 10in., 3/6. “BLAKE DE LUXE" veneered with
W00d-; -grain Formlca and standlng on smart 6in. legs, £6.5.0. P. & P.
10/-. AYDON 16 x 15 x 7in., fabric covered, suitable 12in.
speaker, 45/-. P. . 7/8. Crystal Mike 200C replaces BMS3, 80/
P.&P. 2/-. Stand for sa.me 9/6. P. & P. 1/9. Guitar Pick-up with
ScreenedLead 12/6. P. & P, 6d, Crystal Lapel Mile, 7/6. Neon Panel
Light Arcoelectric 240v A.C,2/6.P.&P. Gd
4in., 1/-; 5in., 1/3; 5¢in., 179 7in., 2] each

GAINS IN TRANSISTORS. ACI27, AF 114, 115 116 117,

118 119 0C169, 1'70 171, 172, 5/6 each. OC73, 75, 82, 3/6. 1, 81M,

3/-. F Packs—1 OC44, 2 0C45 . 8/6. AT Packs—1 OC8L. OCS 6/-

AF Pack—1 GETI18, 9 GETI19, 5/6. 0C28, 28, 29, 7/6 ORPIZ Light
Cell, 7/6. Diodes 0A81 2/8, 0A91 1/9.P, & P. on all these 6d.

EARPIECES with cord and 3.5 mm plug, 8 ohm magnetic 8/-;
250 ohm, 4/-; 180 ochm Magnetic with clip, 6/6; Crystal, 4/-. P. &P. 6d.

Tape Spools: 3in., gd.;

SPEAKERS: ELAC Heavy duty Ceramlc Magnet, 11,000 lines,
10in. round, 10 x 6, 15 or 3 ohm, 43/6. P. & P. 3/6. 8in. round 15 or 3
ohm, 38/6. P, & P. 8/6. EMI 13} x 8in. 15 or 3 ohm, 42/6. P. & P. 3/6.

Stockists for Eagle Products, Goodmans, W.B, Wharfedale, Bakers,
Tripletone, Linear, all makes of amplifiers and speakers supplied.
Let us quote for your requirements. S.A.E. please. NO C.0.D,
Trade terms to bona fide dealers.

Any holes in
your knowledge of

TRANSISTORS ?

Whatever your interest in transistor
# circuitry, you will find the Mullard “ Reference
B Manual of Transistor Circuits” and * Transistor
2 Radios, Circuitry and Servicing Book”,
@8 valuable sources of reference.

b The former describes more than sixty
circuits for both domestic and industrial
applications. g

The latter is an introduction to the sub-

ject and describes the basic properties of
semiconductors, their function, elementary
circuitry and servicing.

REFERENCE W TRANSISTOR 1

MANUAL OF RADIOS
TRANSISTOR Circuifry and
GIRCUITS Servicing

U.K. PRICE
5

S Post extra 1/- Post exfra,6d,

Get your copies from your radio dealer, or send
remittance with order fo:

MULLARD LTD- MULLARD HOUSE- TORRINGTON PLACE- LONDON WC1




be fitted to an experimental chassis in a few

minutes is described in this article. Two easily
obtainable valves are used in the amplifier, which
incorporates a three-inch round loudspeaker and has
an output of about two watts. This should be
sufficient for an experimenter to line-up i.f. and r.f.
circuits that have no audio stages. A jack socket is
also provided to permit the output to be reproduced
by a larger speaker or displayed on an oscilloscope.

The circuit, shown in Fig. 1, is extremely simple
and functional; a high-gain EF91 being used as a
preamplifier and an EL91 as a single-ended output
amplifier. The output of the preamplifier is capaci-
tively coupled by C3 to the grid of the EL91 which,
with a 13 volt swing on the grid will give a 11 watt
output.

Loading of the output stage is not critical in a
circuit of this type. Optimum loading is 16,000 ohms
and thus, to match the 3Q loudspeaker, one should
try to obtain an output transformer with a ratio of
about 75 : 1.

A little negative feedback from the output trans-
former is applied to the cathode of the preamplifier

! SIMPLE, inexpensive audio amplifier that can

SIMPLE AUDIO AMPLIFIER

for the radio experimenter’s workshop

by V. E. Holley

to prevent microphony. One should, however, be
careful in wiring the feedback loop, as it is easy to
reverse the polarity and put positive feedback on to
the cathode of the first stage which will cause
instability. Decoupling between the two stages has
not been found to be necessary.

The power requirements for the amplifier are quite
nominal; 15 to 20mA at a potential of 200 to 250V
d.c. for the h.t. rail and 500mA at 6.3V a.c. for the
heaters. Often this can be taken from the equip-
ment with which it is working.

Y components list

Resistors:

All 209, tW

Rl 1-2MQ R5  470kQ

R2 220k R6 68002

R3 2-2kQ R7 1’39

R4 33Q VRI 470k log.
Capacitors:

Ct  0-65uF, 350V C4  0-00IuF, 350Vt

C2 25uF, 25Vv* C5  25uF, 25Vv*

C3 0-0IuF, 350Vt

* Miniature electrolytic. 1 Tubular ceramic

Valves:
VI EF9I V2  EL9I

Valve Bases:
B7G

Miscellaneous:
Output transformer with approx. 75:1 turns ratio.
Three inch, 3Q loudspeaker, round. Closed circuit
jack socket.

Construction

The main chassis and the shelf that supports the
two valves is constructed out of 18 s.w.g. aluminium
sheet; bending and drilling details are given in Fig.
2. Probaby the most difficult hole to cut will be that
for the loudspeaker. If no suitable tool is available
to cut the 23in. hole in the faceplate, a neat and
simple alternative is to drill a large number of
one-cighth holes just inside the circumference. It

QO
200—250V
ca 7541 BB
O 001F
! 31
V2 LS,
ELS 30
N
>
25uF
/ R7Z
- KO
__j L R6
tam g 3 RS C5
"fo';__%s ) o ogoa | | ogiF
i 2] || 8/
=
n %
e —
& ' 63V O-5A
-0

Fig. I: Circuit of the amplifier module.

279



is then a simple matter to break the centre out and
clean up the ragged edges with a file.

Once the metalwork has been- drilled and bent,
check that there is sufficient clearance for the loud-
speaker before the holes necessary for securing the
shelf to the main chassis are drilled. Before making

2" ! 3l ! 2"
s H v
1wl
N
i
. H P
3 dia %=
hole for

J1

T» Fit valve

2" mounting at
1 this level

!
1
)

- o e o o e e e e

V1and V2
holes are

54" dia

accommodate
speaker

Fig. 2: Drilling and bending data for the main chassis and for
the valve shelf.

a permanent fixing, it is best to wire the valve bases

as it'is difficult to reach these with the shelf in posi-.

tion.

Components and Wiring

Component layout, which is not critical, and the
associated wiring information is given in Fig. 3. All
the components are standard other than the output
transformer which has been fitted with an additional
(isolated) tag. This has been done to provide a con-
venient point for the heater input. The high tension

Note = Tags

markeg ‘MC'
are earthing
points to chassis

VR1
5] volme
controf

Fig. 3: Wiring diagram of the amplifier. The amplifier is shown

laid face down and to simplify the diagram, the vaive shelf has

been up-ended, so that the under-side can be seen, and the sides of
the main chassis are shown “un-bent’’.

— oeavac
() 200-250V G
o Signal input
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input connection is also made on the output trans-
former tagboard; on the “hot end” of the primary
winding. The only other external connection, the
signal input, is made direct to the volume control.
Thus, only three soldered connections are necessary
when the completed amplifier is fitted to an
experimental chassis.

The internal wiring is quite straightforward.
Tinned copper wire, covered with sleeving, is suit-
_able for all connections. One should, however, be
“careful to use tubular ceramics in the C3 and C4
positions and miniature electrolytics in the C2 and
C5 positions.

Testing

When the amplifier wiring has been completed, the
normal resistance checks should be made before
applying power. Should there be any instability,
check that the connections to the primary and
secondary windings on the output transformer are
the right way round. B

GREAT CIRCLE CALCULATIONS

—continued from page 262

west of San Francisco. This agrees with our worked
example.

Find the bearing of Sydney, Australia (34° S.,
151° E\) from Luanshya (13° §., 29° E.)

Proceed as in the previous example, reversing the
names of the latitudes. Then trace the Luanshya
latitude ellipse (now 13° N.) to the difference of
longitude, which is 122°. Join the latitude of Sydney
(now 34° N.) to the intersection, and transfer this
line to zero on the Latitude Scale, reading the
bearing on the outer scale as 47°. The elevated
(nearest) Pole is the South, thus the bearing will
be S. 47° E., Sydney being Eastwards of Luanshya.

Of course, if a simple transmitting dipole, cor-
rectly oriented, were in use in the preceding example
a signal of equal strength would be radiated towards
Sydney on the reciprocal course—N. 47° W., or
313°. The short route to Sydney from Luanshya,
about 6,400 miles, is south of Madagascar towards
the Antarctic, within approximately 40 degrees of
the South Pole, whereas the long route spans West
Africa and the North Atlantic to Canada, curving
south-westwards over the U.S.A., skirting the
Hawaiian Islands to Sydney, a distance of about
15,200 nautical miles; and it will be observed that
the combined distances of the two routes equal
21,600 nautical miles, the circumference of the earth,
thus a great-circle.

The use of a directional beam aerial would
obviate the wastage of energy radiated over the
abnormally long route, although the time of day
and the prevailing conditions must always be borne
in mind when considering the transmission and
reception of signals over very long distances.

Captain Weir

The Azimuthal Diagram, from which the Graph-
ical Method was adapted, was originally devised
by Captain Weir for the use of seamen as an aid
in celestial navigation. B



LEARN

ELECTRONICS
—AS YOU BUILD

- CIRCUITS
over EXPERIMENTS
TEST GEAR

including . . .

@® CATHODE RAY OSCILLOSCOPE

@ Valve Experiments @ Square Wave Generator
@ Transistor Experiments @ Morse Code Oscillator
@ Electro-magnetic Experiments @ Simple Transmitter

@ Basic Ampilifier @ Electronic Switch

@ Basic Oscillator @ Photo-electric Circuit
@ Basic Rectifier @ Basic Computer Circuit
@ Signal Tracer @ Basic Radio Receiver

@ Simple Counter @ A.C. Experiments

@ Time Delay Circuit @ D.C. Experiments

The full eqmpment supplled comprises valves, transistors, photo-tube, modern type chassis board, printed circuit board, full range

and i s, transformers, potentiometers, switches, transistors, valves, all hardware, wiring and every detail
requu’ed "for all practlcal work plus CATHODE RAY OSCILLOSCOPE for demomtratmg results of all experiments carried out. All
practical work fully described in comprehensive PRACTICAL MANUALS. Tutor service and advice if needed.

This complete practical course will teach you all the basic principles of electronics by carrying
out experiments and building operational apparatus. You will learn how to recognise and handle
all types of modern components; their symbols and how to read a completed circuit or schematic
diagram. The course then shows how all the basic electronic circuits are constructed and used,
and HOW THEY ACTUALLY WORK BY USING THE OSCILLOSCOPE PROVIDED. An application is given in
all the main fields of electronics, i.e. Radio; control circuits; computors and automation; photo-
electrics; counters, etc., and rules and procedure for fault finding and servicing of all types of
electronic equipment.

@ NO PREVIOUS KNOWLEDGE NEEDED @@ NO MATHS USED OR NEEDED @ REASONABLE FEE——NO EXTRAS REQUIRED

@ SENT IN ATTRACTIVE BOX @ COMPLETE ADVICE SERVICE @ EVERYTHING REMAINS YOUR OWN PROPERTY

A completely NEW up-to-date | POST NOW FOR FREE BROCHURE ]|
home study experimental I 7o BRITISH NATIONAL RADIO SCHOOL, READING, BERKSHIRE. Please |
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Circuits

T.C.C. Saze v’?,?:’i;'.‘a;' T é:é:v(ﬁ)
TYPE
No. D | L | cC|3v.|6v.|ov.|izv.|i5v. 25V,
CE2Vor'H | & | 4 loo7| 8| 6| 4| 3| 3| —
CE3 ., | & | % |01 | 25] 20| 15| 10] &| 4
CE4 ., | &% | 4 |01 | 4] 30| 20| 15] 8| e
CE5S . + | % |o14] 50| 40| 25| 20{ 10! 8
CEs + | % |o14] 80| 60| 40| 30| 15| 12
CE7 ., | & | 4 |o18] 0] 75| 50| 40| 20| 15
- D | L | c |3v.|ev.|iov.15v.|25v. s0v.
cEs + | 2 |o14] 00| 80| 60| 40| 25| =
CEs 2 | 2 |02 | 250|200 160 | 100 | 60| 20

Sub-miniature
Electrolytics
for Transistor

Y =Vertical Mounting H=Horizontal Mounting

THE TELEGRAPH CONDENSER CO.

Electronics Division * NORTH ACTON -

LONDON - W.3 * Tel. ACOrn 0061 -

Operating Temperature Range. —20°C. to - 60°C,

Connection wires are welded for low resistance contact,
and solder-coated for ease of assembly, the standard length
being 14” for the horizontal range, cropped to %" long for
the vertical range.

The capacitors are in insulated seamless aluminium
cases, and sealed with a synthetic rubber bung.

Cap. Tolerance. The standard tolerance of all capacitors
is —20% + 100% of the rated capacitance.

Leakage Current. CE.2-7 may be determined from the
following: 1 (uA)=-01 C.V. + 10 at applied working
voltage and at 20°C. CE.8-9 may be determined from:
02 C.V. + 20 at applied working voltage and at 20°C.

LTD.
Telex: 261383

also at CHESSINGTON, SURREY and BATHGATE, SCOTLAND

PUBLICATIONS

for the

Radio Enthusiast

RSGB Amateur Radio Call Book, 1966 Edn.

The second printing of the latest edition of this best selling annual
directory of Amateur Radio stations in the United Kingdom and
the Republic of Ireland records more than 3,000 changes since the

1965 edition.
98 pages. Price 6/- (By post 6/6)
Technical Topics for the Radio Amateur

Articles from the long running feature in the RSGB Bulletin
have been re-written into nine chapters comprising this new book.
Semi-conductors, Components and Construction, Receivers,
Transmitters, Audio and Modulation, Power Supplies, Aerials,
Oscillators, Fault-finding and Accessories are all covered and
iflustrated with more than 230 useful circuits and diagrams. .

100 pages. Price 10/- (By post {0/8
Radio Amateur’s Handbook, 1966 Edn.

The latest edition of this annual handbook published by the Ameri-
canRadio Relay L eague hasbeen considerablyimproved andup-dated,
particularly in the receiver and transmitter chapters. The Handbook
literatly covers the whole field of equipment for Amateur Radio.

704 pages. Standard binding, price 40/- (42/6)
Buckram bound, price 4716 (50/-)
Trade enqui'ries invited
Further details of other RSGB Publications, and
information about membership of the RSGB,
including a free copy of the monthly RSGB
Bulletin, may be obtained on request from the
Society:

RADIO SOCIETY of GREAT BRITAIN, Dept. P.W.
28 Little Russell $t., London, W.C.1. HOLborn 7373, 2444

OONDENSER BARGAINS! ELECTROLYTIC

32 F oo L5volt  2BuF .. 6volt  100uF ,,  10volt
250 F oo 3 volt 30K o0 8 volt: 1yl o0 50 volt
2uF .. 3 volt 2uF .. 9 volt BuF 50 volt
8uF 8o 3volt SUF G0 9 volt 8uF .. BOvolt
20uF .. 3 volt 20 F 0o 9 volt: 3 2uF 50 64 volt
100LF .. 3 volt 64 F ‘e 9 volt 5uF .. 70 volt
200U F oo 3 volt 250 L oo 9 volt 4uTF 100 volt
2uF .. 8volt 10T .. 10volt  2uF .. 150 volt
1opF 5 6 volt 8UF . 273 volt
Al at 1/~ each or 9f- per dozen.
3uF .. 12 volt 8 F .. 15 volt 4uF .e 25 volt
AuF o 12volt  1ouF .. Isvolt  25uF L. 25volt
[39ncy =5 12 volt 30uF . 15 volt, 32uF . 25 volt
10puF N 12 volt S0F oo 15 volt B4R o . 25volt
25 F o8 12 volt 100 F e 15 voit 150F a5 25 volt
100(LF .o 12 volt 750 F oo 15 volt 18 F oo 30 volt
2000F . 12volt  25uF .. 2volt  64pF .. 40volt
sy . " 15 volt 3uF .o 25 volt 12-5uF Go 40 volt
All at 1/8 each or 11/3 per dozen.
5,000 F 12 volt 4/- each S00F 25 volt 8/- each

PAPER CONDENSERS
each doz. 100 1000
001y F  500volt  7d.  5/8 29/~ £7/5/0

0001 F .. 200 volt
*001yF 1000 volt 94  6/9 37/8 £9/7/8 001y 200 volt
0020 F 500 volt 7d. 5/3  29/- £7/5/0 0020 F 200 volt;
*0150F 300 A.C 9d.  6/3 376 £9/7/6 005U 200 volt,

005F 750 volt 74, 5/8 29/ £7/5/0
«02uF  350vols 64, 4/8 25/~ £6/5/0
202uF 600 A.C.  1/3  11/3 62/8 £15/12/6
AuF 360 volt 3d.

AAUF  750volt  9d.  8/9 8¥[8 £9/7/6
250 F 350 volt 104, /6  41/8 £10/8/0
5uF  150volt  1/-  9/- 50/~ £12/10/0
50F  350volt  1/8 11/3 62/8 £15/12/8
5uF  500velt 1/6 13/8 75/~ £18/15/0

SILVER MICA, CERAMIC, POLYSTYRENE, Mixed types, values 10/« per 100,
RESISTORS, { watt to 8 watt. Close Tolerance. Mixed values. Polythene wrapped on
cards of 10. Fantastic value! Only 50/« per 1,000 plus 5/~ post and packing.

Resistors for Transistor Work. Low values.  watt. 5% tolerance. Long leads. Excellent
quality. 50 for 10/, Our selection only.

TRANSISTORS, Untested, unmarked. Excellent value at 12/8 for 50, £1/0/0 for 100.
I,B.M., Computer Switching Transistors. Very small, NPN or PNP. 6 for 10/,

NKT 124/5 Switching Transistors. 6 for 10/«

Diodes 1/~ each, 9/« per dozen, 50/- per 100, £12/10/0 per 1,000,

SIGNAL INJECTOR. Transistors, components, cireuit, to make, 10/~ only.

REV. COUNTER. Transistors, components (excluding meter), 10/- only.
LOUDSPEAKERS. 8in., 4in. or $in., 10/- each.

MICROPHONES. Magnetic, Lapel. 16/- each with plug and lead.

EARPIECES. Magunetic, 5{- each with plug and lead.

PICK-UP HEADS, MONO 14/-, STEREO 21/-, DIAMOND STEREO 28/9 ACOS MAKE.
G. F, MILWARD, 17 PEEL CLOSE, DRAYTON BASSETT, Nr. TAMWORTH, Staffs.
Phone: Tamworth 2821. Orders Under 10/- please include 1/- post and packing,

718 per 100
£3/0/0 per 1000.
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one to the X amplifier (or X plates) of an oscilloscope, and the
other to the Y amplifier. When the two frequencies are equal, an
ellipse is obtained, which at a 90° phase difference between them can
be adjusted into a circle by means of the oscilloscope gain controls.

Other recognisable Lissajous figures are obtained when one
frequency is at an exact multiple of the other, and it is easy to tell
when one frequency is 2, 3, 4, ... .times the other. frequency.
Stationary patterns are also produced at intermediate frequency ratios
such as 3:2, but like the higher multiples, are difficult to interpret.

An oscilloscope is thus the most likely means to be used in calibrat-
ing an a.f. oscillator in the absence of specialised instruments such as
frequency bridges and frequency meters, and the standard frequency
will probably be 50c/s from a low voltage mains transformer. Alterna-
tive frequency standards are not so easy to use. Examples are BBC
tuning signals and television line frequency. Although it is not
impossible to work downwards from a 100kc/s crystal oscillator, or
even the Long Wave Light Programme, this would require special and
very stable apparatus.

If only one or two standards of frequency are available in calibrat-
ing an a.f. signal generator, an auxiliary oscillator is necessary to fill
in the gaps. Starting with 50¢/s mains frequency, the signal generator
can be calibrated upwards at 50c/s intervals. The auxiliary oscillator

THE simplest method of comparing two frequencies is by applying

Fig. 2: Top view of the completed unit.

is then brought in and set to a multiple of 50c/s, which enables the process to be continued to higher
frequencies, the frequency of the auxiliary oscillator being increased whenever the ratio is too large.

Below 50c/s, the auxiliary oscillator is equally necessary,

frequency, allows the signal generator scale to be marked at multiples of 10c/s.

and setting it at 10c/s one-fifth of mains

It has been found
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Fig. I: Circuit of Two-phase a.f. oscillator (Ellipse Generator).
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just possible to calibrate
down to S5c/s, although at
these low  frequencies,
changes in the pattern
occur very slowly and the
moving spot is seen, per-
sistence of vision no longer
working to produce the
effect of a continuous
line,

At high frequencies, the
reverse is true, and the
voltages are changing so
rapidly that it becomes
increasingly  difficult to

Scale escutcheon
N4~ % herdboard

Frequency
range
(s

Box of 22sw.g
tinplate

o 37 A
6%x 23 % 2%

hold a statiomary pattern.

It was found that in the Blaegcc?sr y

wide range a.f. oscillator,

the output potentiometer

had a very slight effect on the frequency, which
could be utilised to produce the very slight frequency

adjustment necessary. At frequencies well above.

the audio range, however, it may only prove possible
to hold a pattern momentarily.

It would be possible to introduce a very small
amount of synchronisation between the two oscilla-
tors, to assist in making the pattern stationary, but
the wide range a.f. oscillator was calibrated success-
fully up to 75kc/s without doing this, although the

To metat sFve gYout IC5-C8 /X VR CC4 VR
case of out
e v I
o c@oo@®@odDo@o@®o o@®
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o ' o o
A Vergboard
Yout  S®B  WRb-ov S1a ‘WRia 2%x 1%

Fig. 3: Layout of components showing jumper links above
panel and the external leads.

adjustment is very critical at the higher frequencies.
The disadvantage of any degree of synchronising is
that there will be some inaccuracy due to one
oscillator being “pulled into step” by the oscillator
at the higher frequency, and consequently shifted
slightly from its true frequency. ‘

Elliptical Trace

The main source of confusion with Lissajous
figures is that the forward and return traces are
superimposed on each other so that it is not always
possible to distinguish which is which. A separation
of the two wave traces will make the patterns much
clearer and enable larger ratios of frequency to
be compared. This separation can be made by
applying a phase-shifted version of the X signal to
the Y amplifier in addition to the higher frequency
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edge ‘A’

Fig. 2: Top view of the completed unit.

signal. The basic trace is then an ellipse on which
the higher frequency is superimposed as a ripple. It
is only necessary to count the number of peaks along
the ellipse to establish the frequency ratio. Each
peak denotes a cycle since the negative (i.e. inverted)
peaks are not counted. If the pattern is quite sta-
tionary, since the top and bottom of the ellipse have
a similar appearance, it is possible to count the
peaks in pairs along the ellipse. ’

A number of photographs have been taken of

o
o
o
o
o
ofjo
OB
.

Fig. 4: Underside view showing the cross-links and breaks
in the copper strips.

the types of oscillogram produced by this method.
When the two oscillators have the same frequency,
the pattern is simply an ellipse, but its tilt and shape
will be seen to alter with adjustment of the super-
imposed signal. When the higher frequency is an
exact multiple of the ellipse frequency, the “wavy
ellipse”, described, is obtained. The other patterns
shown (J.K.L.) are intermediate ones or produced
from having the ellipse frequency higher than the’
other frequency. Although interesting, these patterns
need not be considered for calibration purposes,
since the simple wave patterns will provide all the
frequency ratios needed.

To produce the ellipse, a phase-shifting circuit is
required in addition to an auxiliary oscillator. This
sounds rather complicated, although it can be a
temporary set-up, using, for example, Veropins as



LAFAYETTE HA-63
COMMUNICATION
RECEIVER

7 valves plus Rectifler. 4 Bands, 550 ke/fs-
31 Mc/s. “8” Meter—BFO—ANL—Band-
spread Tuning., 200/250v. A.C. Brand
New 24 Gns, Carr, paid.

TEST EQUIPMENT

PORTABLE OSCILLOSCOPE CT.52

A compact (9in. x 8in. x 163in.) general purpose ’scope
T/B 10c¢/s-40 ke/s. Band width 1 Mc/s. Mullard DG 7/5
22in. CRT. For operation on 200/250v. A.C. Supplied
complete with metal transit case, strap, test leads, and
visor hood. Brand tew, £32.10.0 Carr. 10/-. Supplied
complete with instructions.

OS/8B/U OSCILLOSCOPES

. High quality Portable
American Oscilloscope, 3in.
ert. T/B 3c¢fs-50ke/s X
Amp: 0-500 ke/s Y
Amp: 0.2 Me/s. Power
requirements 104-125v.

ERSKINE TYPE i3 DOUBLE
BEAM OSCILLOSCOPE

Time base 2 ¢/s-750 kc/s. Calibrators at
100 ke/s and 1 Me/s. Beparate Y1 and Y2
amplifiers up to 5.5 Mecfs. Operation
110/230 volt A.C. Supplied in perfect

LAFAYETTE HA-230 AMATEUR
COMMUNICATIONS RECEIVER

Supersedes model HE-30. 8 valves -+ rectifier.
Continuous coverage on 4 bands. 550 Kejs.
80 Me/s. Imcorporates 1 RF & 2 IF stages. Q
Multiplier, B.F.0., ANL, "'8” meter, Electrical
‘bandspread. Aerial tritnmer, ete. Supplied brand
new and guaranteed. £38. 8.A.E. for full details.

new condition. Fully
tested. £85. Carr. 10/-.

Also available in semi Kit Form, 25 Gns.

£19.7.6. Carr. 10/-.

LAFAYETTE HA-55A
AIRCRAFT RECEIVER
108-1836 Me/s. High selectivity and
sensitivity. Incorporates 2 RF stages
including 6CW4 Nuvistor. 8 tubes for
11 tube performance, solid state power
supply, adjustable squelch control, slide
rule dial, built-in 4in, speaker and front
panel phone jack. 220/240V. A.C.
Supplied brand new and guaranteed
108-176 Mec/s Ground Plane Antenna 59/6.

HAM-l COMMUNICATION
RECEIVER

5 valve superhet receiver covering 3550
kc/s—30 Mc/s on 4 bands. Special features
include slide rule dial. Bandspread tuning.
‘8’ Meter. B.F.O. Built-in 4in. speaker.
Operation 220/240 v. A.C, Brand New
with handbook. 18 GNS. Carr. 10/
8.A.B. for details.

MAIN LONDON
AGENTS FOR

SINCLAIR TRANSISTOR AMPLIFIERS

Z12 Amplifier 89/6;
$6.19.8. Kit £5.19.6; X10 Power Pack 54/-; X20 Amplifier
Built £9.19.6, Kit £7.18.6; X20 Power Pack £4.19.8. Micro
£5.19.8. Micro 6, 59/8; Micro amp 28/6;Micro

PZ3 Power Pack 79{8; X10 Amplifier Built

CODAR
EQUIPMENT
All jtems available as | FM Radio Kit
advertised. Injection 27/8. Post paid.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM.,
Operative over amazingly
long distances. Separate
ecall and press to talk
buttons, 2-wire connec-
tion. 1000’s of applica-
tions, Beautifully finished
in ebony. Supplied com-
plete with batteries and
wall brackets.

£6.10.0 pair. P. & P. 3/6.

MAGNAVOX 363 TAPE DECKS
New 3-speed tape deck, supersedes old
Collaro studio deck.  2-track £10,10.0,
4-track $18.10.0. Carr. Paid.

P.C.R.3 RECEIVERS
Abgolutely brand new. 3 wavebands.
190-550 metres and 2.2-23 Mc/s. With
eircuit, £8.19.8. Carr. 10/6. Also PCR1I with
built in speaker. Covering LW, MW and
SW 6-18 Mc/s £8.19.6, Carr. 10/6.

AMERICAN TAPE
First grade quality American tapes.
Brand new. Discounts for quantities.
3m 225it. L.P. acetate ,.
600:

. P ]

600ft std plastic ..
, 900ft, L.P. acetate .
51 1200it D.P. mylar ..
5111 1,800{t. T.P. mylar

2in,, 1,200ft. L.P. acetate . 12/8

. 22/6

a'm 2 400ft. T.. P mylar 45/-
7in., 1 200£t. std. mylar i2/6
7., 1800ft L.P. acetate 15/-
7in4, 1,800ft4 L.P. mylar 20/-
7in., 2,400ft. D.P. mylar . 25/=
7in., 3,600t. T.P. mylar 58/8

Postage 2/-. Over £3 post paid. o

CALLERS WELCOME!

Open 9 a.m. to 8 p.m. every day Monday
to Saturday. Trade supplied.
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LAFAYETTE
2-WAY RADIOCS
Super quality. Brand new

] and guaranteed.
3 transistor £7.10.0 pr.
. 6 transistor £17,10.0 pr.
| 10 transistor with range
i{! Dboost £22.10.0 pr.
Post extra.
! AUl components may be pur-
E chased separalely if desired.
Purts price lists and easy build plans avail-
able separately at prices stated.
Overseas post 10f-,
FIRST FOR QUALITY, PERFORMANCE
& PRICE. These cannot be operated in U.K

YOLTAGE
STABILIZER
TRANSFORMERS

Input 80-120v.

and 160-240v.

Constant output

110v. or 240v.

250 watts. Brand
ew. ,10.0.
T,

VARIABLE VOLTAGE
TRANSFORMERS

Brand New fully
Shrouded. Input 230v.
50/60 cfs. Output 0-260

Amp Portable—
Metal Case with Meter,
Fuses, etc. £9.17.6.

SILICON RECTIFIERS

209v. PIV, 200mA 2/6
400v. PV, 3 amp e
1,000v. PIV, 650mA | 8/6
800v. PIV, 500mA . 5/8
800v. PIV, 5 amp . 78
400v, PIV, 500mA 8/8
- 70v. PIV, Lamp . 88
150v. PIV, 165mA L. 1=
Discounts for quantities. Post extra,

20| s\\\\\\\\si

27,

Suitable 230-115 v.
Transformer, 15/6,

working order. £27.10.0, Carriage 20/-.

TE-20 RF SIGNAL GENERATOR
Accurate wide range signal
generator covering 120 kejs-
260Me/s on 6 bands. Directly
calibrated, Variable R.F.
attenuator. Operation 200/
240v. A.C. Brand new with
nstructions. £12.100, P. &

P.7/6.
S.A.B. for details.

LAFAYETTE
RESISTANCE CAPA-
CITY ANALYSER

TE-46 GRID

2 PF—2,000 MFD, 2 ohms—
200 Megohms. Also checks
impedance, turns ratio
insulation  200-250 v. A.C.
Brand New #£15. Carr. 7/6.

230v.

tions.

LAFAYETTE NUVISTOR

Compact, true one hand operation.
Frequency range

complete with all coils and instruc-

DIP METER

1.7 - 180 Mefs.

A.C. operation. Supplied

£12.10.0. Carr. 5/-.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS
8ine: 20 cps to 200 kefs. on 4 bands.
Sqguare: 20 cps to
30 kejs. Output

..,T-Q'M impedance 5,000
r_—_ o obms. 200250

NOMBREX EQUIPMENT

Transistorised Audio Generator 10-100,000
¢fs. 8ine or sguare wave. £16.15.0.
Transistorised Signal Generator 150 kefs.
350 Mc/s. £10.0.0.

Suppl ed Brand
New and Guaran-

teed with in- | £18, Mainsoperated Transistor power supply
7 struction manual | Unit, output 1-15v. up to 100mA. £6.10.0.
and leads. £15, | A1l above post paid with battery.
_ Carr. 7/6

cagacxty bridge 1Q.
100 Megn lpF 100(.F. £8.0,
Transistorsed Induction brl.dge luN-IOOH

ex-8to

CLEAR PLASTIC PANEL METERS
First gc;&des

quantity. Available as follows: Type MR, 38P, 1 21/32in.
square fronts.

quality, Moving Coil panel meters, available
LA.E. for illustrated leaflet. Discounts for

4,000 Peak to Peak.
Resistance .2 ohm to
1,000 megohm. Deci-
bels — 10db to +65db.
Supplied brand new

with instructions,
leads and probe.
£12.10.0. P. & P. 3/6.

LISLE

100-0-100 27/ 200mA .... 22/ 100V D.C... 22/6
500-0- 500;LA 22/6 300mA . 22/8 160V D.C... 22/6
1-0-ImA .. 22/6 o 300V D.C.., 22/8
ImA 500V D.C... 22/8
2mA |, 750V D.C... 22/6
SmA | 15V AC. . 82/6
10mA 50V A.C. .. 22/8
20mA 150V A.C. 22/6
50mA | 300V A.C. 22/6
100mA. . 8 500V A.C. 22/6
0iLA | .. 25/- 150mA | 2218 ‘9’ Meter 1mA 298
50~ 0 EOy,A . 29/6 POST EXTRA. Larger sxzes avaﬂableksend for lists.
TE-51 NEW TS-76 20,000 O.P.V. PUSH
20,000Q /VOLT UTTON
MULTIMETER MULTI-TESTER
0 6 120 Simple operation,
1,2{]0‘7 /Aﬁg / / D.C. volts up to
07/3/%30760 300/ 1,000 v. AC, volts
660/3,000V. D.C. up to 1,000 v.
0/ 60uA / 12 [ 300 Resistance up to
MA. D.C. 10 megohm. Current
0/ 60K / 6 Meg.Q up to 250 maA.
85/-. P. & 2/6. Decibels — 20 to
+ 36 db. £55.0.
P. & P. 2
MODEL PV-58 VALVE
VOLTMETER
. MODEL 500. 30,000
11 meg. imput. 7 D.C. .. 0PV, 0/. 5/1/2 5/10/25
volt ranges. 1.5+ 7 0 1 260 1 500 /
1,500 v. 7 A.C. volt 1,000 v. DC
ranges.  1.5-1,500 v. 0/25/106/925 /100

/250 | 560 / 1,000v.
A.C.

9 ] 50pA 5 50
500mA™ / J é
D.C.

0/60K/6Meg /80

Post paid.

I']"H."-_.'!I LESQL _r-L

STREET, LONDOK, Ww.C2
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PRE-AMPLIFIERS

TAPE PRE-AMP SSTR/7. Compensates for the
higher frequency attentuation present on all
tape recordings to give a flat response output
up to I5 kcfs. Makes a complete hi-fi tape
amplifier if used in conjunction with a Mini-
classic, All silicon transistor; zero hum; high
gain and equalised at 73" per sec. to give flat
response output. Slmple mod. described in
accompanying instructions allows equalisation
atall speeds. Suitable for all medium impedance
heads, Collaro, B.S.R., etc. Assembled 2976,

MINICLASSIC PRE-AMP SSPA/50. Tone con-
trolled high gain pre-amplifier designed
specially for application with the $S3/9. All
silicon transistor; zero hum; requires 12 volt
+ H.T. High fidelity complete with tone and
volume controls. Separate inputs for crystal
ceramic cartridge and radio enable Miniclassic
to be used with ceramic cartridge or magnetic
pickup. Assembled 42/-.

MINICLASSIC SS3/10. High fidelity 4 watt
main amplifier; ideal for use with SSTR/7 and
makes complete tape amplifier, 16 c¢/s to 30
ke/s. Requires 12 volt + HT and will operate
directly from crystal pickup. 6 transistors and
two diodes all mounted on precision printed
circuit board. Max. music power 4 watts into

MINICLASSIC $53/9. Similar to SS3/10 but
requires |8 volts and gives greater power.
6 witts peak. Assembled §9/-,

MICROPHONES

CRYSTAL MICROPHONE. Complete
with detachable desk stand; smooth slim
round design with satin chrome finish.
supplied with locking on/off switch, 7 ft. cable.
Response 60 to 10,000 cps. £1.18.0.

OMNI-DIRECTIONAL DYNAMIC MIC-
ROPHONE. A beautifully finished pro-
fessional microphone. Response 30 to 13,000
cps. Supplied with desk stand and cable

£4.5.0.

LAPEL DYNAMIC MICROPHONE. |’
diameter. Very sensitive and supplied with
long lead and plug. 12/6

LEVEL METER. Miniature moving coil
meter specially produced for level indication
in tape recording. .9.

RECORD AMPLIFIER SSH9/3. Fully
transistorised. High voltage HT rail derived
from oscillator. Provides substantially con-
stant current record -signal. | volt input
sensitivity. Power consumption ImA at (2
voltsand I mA at 75 volts. Latter derived from
erase oscillator S5013. Assembled 45/-,
RECORD LEVEL PRE-AMPLIFIER AND

K E D o c o TRANSISTORISED MODULES BRING TOP QUALITY TO

HOME CONSTRUCTION HI-FI TAPE EQUIPMENT - AT INCREDIBLY LOW COST!

KEDOCO STAR FEATURES B Kedoco quality control ensures high product performance—always.
modules ready-assembled for simple, speedy wiring into circuit. Il Units operate from |12 volts—ideal for out-and-about
recording. @ Miniaturization of modules permits compact packaging. B Complete flexibility in design from seven basic
units. M Money-back guarantee on all products.

B Transistorised

TAPE OSCILLATOR S§8013 Complete unit
mcorporatmg push pull transistor oscillator
giving adequate erase power and recording
bias. Ferrite pot core push-pull oscillator,
frequency 50-60 kc. All silicon transistor.
Provides high voltage (75v.) D.C. Rail for
operating record amplifier. High efficiency
unit requiring 12v. D.C. at 250mA. The only
unit on the market at such an economical
price. Complete 69/-.

POWER SUPPLIES. 12 volt, | amp and
Zener stabilised 69/-. 30 volt, 3 amp designed
to power Kedoco hi-fi 20 watt power ampli-
fiers. 697-.

KEDOCO ELECTRONICS also manufact-
ure a range of 20 watt hi-fi amplifiers. $520/7,
£9.19.6. 5520/8 de luxe, 11 gns. $520/9 table
model, 19 gns. F.M. Tuner SS5F |l Gns. A.M.
Tuner Type SS4AM £4.9.6.

TV/FM Booster battery operated, bands | and
2, 3273, De luxe mains model, band lll, 45/-,
Transistors, zeners, resistors and capacitors.
See Practical Electronics for details of some
of these other top-quality Kedoco trans-
istorised products or send large 6éd. stamped
envelope for brochure.

All KEDOCO products are fully guaranteed. Should
you not be completely satisfied we will i diatel
refund your money if purchases are refurned within

3 ohm speaker. Assembled 69/-. MICROPHONE AMPLIFIER SR8. 29/6.

KEDOCO ELECTRONICS

Subsidiary of Adams-Norken Limited
Dept. PW, 76 Victoria Road, Swindon.

seven days of receipt.

NEW SHOWROOMS AND MAIL ORDER DEPARTMENT

Personal callers welcome.

FREE

Open 9 a.m.—6.30 p.m. weekdays. Wednesday early closing

T0 AMBITIOUS ENGINEERS

—THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES is a
highly informative 156-page guide to the best
paid engineering posts. It tells you how you can
quickly prepare at home for a recognised en-
gineering qualification and outlines a wonder-
ful range of modern Home Study Courses in

INCLUDING
TOOLS !

PRI\ET\GN.
EQUIPMENT

Basic Practical and Theoretic
Courses for beginners in
Radio, T.V., Electronics, etc.,
AM.LER.E,, City & Guilds

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng.,
Acrongutical Eng.,

The specialist Electron-
ics Division of B.LE.T.
NOW offers you a real
laboratory training at

all branches of Engineering. This unique book | “roguction Ens., Rﬁdiﬁ élélagg;‘t’isﬁlcigaem él;;tlz;me»’t;;'th .ff;l?aiﬁgrl
also gives full details of the Practical Radio Building, Plastics, P.M.G. Certificate vl
and Electronic Courses, administered by our | Driiehismanship,  Practical Radio ) b o
Specialist Flectronics Training Division—the ’ Radlgri{ifgf‘ﬁa?;ﬁir:slcmg S‘ £ 1
B.LE.T. School of Electronics, explains the Electronics Engineering CHOOL OF
benefits of our Employment Dept. and shows GET SOME Automation ELECTRONICS
you how to qualify for five years promotion | LETTERS AFTER
in one year. YOUR NAME POST COUPON NOW'
SATI SFACTI 0 N 0 R Agllallﬁc%E @ Please send me your FREE 156-page
E FEE AM.LProd.E. = “ENGINEERING OPPORTUNITIES” a
RE FU N D o Aﬂ{,"ﬁ‘ - (Write if you prefer not to cut page) ™
‘Whatever your age or experience, you cannot afford AM%%OERE
to miss reading this famous book. If you are earning City & Guilds BONAME ....oovviiiiiiiieneenes n60a0a o
less than £30 a week, send for your copy of [gen. Cert.of Education " o
“ENGINEERING OPPORTUNITHES” today— Ete., ete, ADDRESS ....... 00000000000 000 06000000000000 5
FREE ] a
0080000000060 S B0008008660 e eeesieaiiaes s eiiiaes B
BRITISH INSTITUTE OF ENGINEERING : =
TECHNOLOGY 5 50 0000500000006060000806608008 e eeeeenee e -
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(Dept. 344B), 29 Wrights Lane, London, W. B THAT INTERESTS ME. .. ...oeeeeeeeeeeeeeeeeneennss 448 m

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WOR
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junction points, well-spaced out on a panel of plain
Veroboard. The auxiliary oscillator must be suffi-
ciently stable in performance, but it need not be
calibrated, and automatic amplitude control is dis-
pensed with, although this necessitates readjustment
of an extra potentiometer every time the frequency
of the auxiliary oscillator is changed. A simple form
of auxiliary oscillator may be preferable, but a two-
phase oscillator can be constructed which produces
an ellipse without any additional phase-shifting
circuit. ’

Ideally of course the unit should be completely

independent of any influences or variables which
might affect its ultimate performance. Unfortunately
the frequency of the two-phase oscillator is not
as completely independent of the transistor charac-
teristics as could be desired for precision, and it
could probably be improved in this respect, but it
does enable consistent frequency checks to be made,
starting from 50c/s as the standard frequency, and
enables a useful calibration to be made on another
oscillator.

Circuit Description

The circuit diagram, Fig. 1, shows that the
oscillator contains two phase-shifting networks sep-
arated by transistor stages, an arrangement more
common in thermionic circuits. Each network pro-
duces a 90° phase shift. At the frequency of
oscillation, the overall phase shift around the loop
is effectively zero, consisting of the two 90° phase
shifts cancelled by the phase inversion of TrS5. The
networks are supplied from phase-splitter stages Trl
and Tr3. The two outputs from each phase-splitter
resemble those of a centre tapped transformer
winding, the zero volts line being equivalent to
the centre-tap. This arrangement enables 90° phase
shifts to be produced from networks which normally
would yield only phase shifts of 45°.

Loading on the networks is avoided by the inser-
tion of the high input impedance stages Tr2 and
Tr4. The oscillator thus consists largely of emitter-
follower stages, with Tr5 as the amplifying stage.
Tr3 also provides some amplification of the output
for the X axis, but functions only as a phase-
splitter in the oscillator loop. Variable resistances,
VR1a and b are ganged together, as it is awkward

to adjust them separately. Separate adjustment
would enable a perfect circle to be obtained, if
necessary, by compensating with one network for
minor phase-shifts in the transistors. Only an ellipse
is required, however, for frequency comparison, so
the phase shift in the networks need not be pre-
cisely 90°.

Direct coupling throughout the oscillator circuit
makes electrolytic capacitors unnecessary and

=-enables oscillation to be obtained down to a very
low frequency.

Apart from the relatively bulky

Typical oscillograms obtained with the two-phase oscillator when

another frequency is superimposed on the elliptical trace.

Readers may note these oscillograms have been redrawn from the

photographs illustrating the wide range oscillator described last
month,

components of the phase-shifting networks, the rest
of the oscillator is extremely compact and was con-
structed on a small piece of Veroboard (Figs. 3
and 4): actually, part of 2-5in. x 3:75in. panel sawn
in half. Veropins are used as anchoring points for
the external leads. This miniaturisation is not
essential, however, as the ellipse generator is only
a temporary aid to calibration, and it can be con-
nected up more quickly if well spaced out, by
simply following the layout of the circuit diagram.

The potential divider formed by R12 and VR2
is necessary to reduce the direct voltage to the base
of Trl. Prefixing Trl by another emitter-follower
would improve the performance, but the number of
transistors would be increased to six. The inclusion
of C9 extends the frequency coverage, but the wave-
form deteriorates above the a.f. range, even when
r.f. transistors are used.

Adjustment of VR2

The pre-set amplitude control VR2, is used to
adjust the loop gain in the absence of a thermistor.
With too low a setting, oscillation does not occur,
while with too high a setting, the ellipse that appears.
on the oscilloscope screen will be flattened at one
end. Suitable adjustment produces a good ellipse,
but readjustment is needed as the frequency is.
changed.

A two-phase oscillator has the special advantage
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Y out

insulated
ta

bracket
soldered
to case 7]

VR1a and b
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poteritiometer’
Battery
ieads
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Input
Fig. 5: Interior of the unit. The components are omitted from the
components panel in order to show the underneath wiring (dotted).

" Voltage applied
=% to Y- plates

Voltage
applled  —|
to X-plates

Time

Fig. 6: Elliptical trace produced on oscilloscope screen by applying

part of the X-signal, shifted by 90° in phase, to the Y-plates.

(Expanding the Y-deflection will produce a circle). At phase

differences other than 90° the ellipse is tilted and cannot be
adjusted into a perfect circle.

% components list

Resistors: Capacitors:

R5, R7, RI1 470Q C4, C8 1000pF
RI, R2, R3, R8 1kQ C9 2000pF
Ré6 1-5kQ C3,C7 0-0iuF
RI10 2-2kQ C2,C6 O0-luF
RI2, RI5 10k Q CI,C5 lpF
R4, R9 47k Q

RI14 100k Q

Ri3 390k Q2

C4, C8, C9, tubular ceramic, others Mullard polyester.
All resistors are Radiospares Miniature $W.

Transistors:
Trl OC45 Tr2 OC45
Tr3 OC45 Tr4 OC45
Tr5 OC45
Potentiometers:
VRlaand b 25k ganged potentiometers w.w.
VR2 25k Q potentiometer, w.w.
Miscellaneous:

Miniature wavechange switch, 2-pole, 6-way. Four flush-
mounting coaxial sockets. Belling Lee L734/5.
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that it readily produces an ellipse or circle on the
screen of an oscilloscope at any audio frequency.
The outputs from the collectors of Tr3 and TrS are
of similar magnitude and can be used to produce a
circle. A reduced Y output is available from the
junction of R13 and R14 for the ellipse, whose
height and width will depend also upon how far
the gain controls of the oscilloscope amplifiers are
increased. The higher frequency to be compared
is applied to the socket marked “Input” from which
it is superimposed on the Y output via R14. The
resistances R13 and R14 may be  high in value,
taking advantage of the high input impedance of
the oscilloscope Y amplifier, and this avoids any
interaction between the oscillators, which might
produce synchronising.

Construction

After some temporary set-ups, the oscillator was
assembled in a box made from 22 s.w.g. tinplate
by soldering. This is in an upper and a lower
portion which fit together and there are two coaxial
sockets on each side with a small label under each
to indicate its function. As an auxiliary oscillator,
the ellipse generator does not require calibration,
and its frequency scale is too much influenced by
adjustment of the amplitude control to be more
than an approximate guide.

The interior of the oscillator, Fig. 5, is traversed by
sleeved leads from the Veroboard components panel
in the centre. This is supported in the wiring by
using wires of a stouter gauge from the four coaxial
sockets. If VR2 is a metal-cased potentiometer,
insulation will be required under the components
panel unless there is sufficient clearance to make
this unnecessary. The two sets of network capacitors
are mounted around the miniature wavechange
switch, the common junctions being to insulated
tags whose brackets are soldered to the case.

The battery leads pass through a in. grommet
at one end of the case and as the 9 volt battery is
external, it can easily be disconnected, so an on-
off switch is unnecessary. K

This unit is eminently suited for use with the Wide Range Audio
Oscillator described in last month’s issue. —(&d)



HIGH GAIN 4 TRANSISTOR
PRINTED CiRCUIT
AMPLIFIER KIT
Type TAI

[ ]

dard British } 1., T
components. § ¥

® Built on'f l
printed cireuit o
panel, size 6 x 3in.
@® Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 ohm and 15 ohm
speakers. @ Transistors (GET 114 or 81 Mullard OCS81D
and matched pair of OC81 o/p). @ 9 volt operation.
@ Everything supplied, wire, battery clips, solder, ete.
@ Comprehensive easy to follow instructions and
c)rcult dla.gra,m 1/6 (Free with Kit). All parts sold

SPECIAL PBICE 45/-, P. & P. 3,
Also ready built and tested 52/6 P & P.3/-.
A pair of TAls are ideal for stereo.

STEREO AMPLIFIER
Incorporating 2 ECL82s and 1 EZ80, heavy duty,
double wound 1pains transformer. Output 4 watts
per channel. Full tone and volume controls. Absolutely

= complete.

"'FFSuper De-
luxe version
with ECL86
valves sep.
bass & treble controls, full
feed back. 8gns, P. & P. 6/6

HARVERSON'S FM. TUNER

P. & P. 8/6.
See July issue
for details.

—_—
SPECIAL PURCHASE! TURRET TUNERS
By famons maker. Brand new and unused. Complete
with PCC84 and PCF80 valves 34-38 Mcfs IF. Biscuits
for Channel 1 to 5 and 8 and 9. Circuit diagram supplied.
ONLY 25/~ each. P. & P. 3/9.

GORLER F.M. TUNER HEAD
88-100 Mc/s 10.7 Mc/s LF., 15/, plus 2/- F. & P. (ECC85
valve, 8/6 extra).

6 TRANSISTOR AND DIODE
SUPERHET
A first-class 2 waveband transistor superhet. @ Printed
cireuit panel (size 8% x 2%in.). @ 3 pre-aligned IF
transformers. @ High-gain Ferrite Rod Aerial. @ All
First-grade transistors, @ Car aerial winding. @ Push-
pull output. @ All parts supplied with simple mstmctlons
All parts sold separately, Seb of parts if purchased at one
time ONLY £4.5.0. P. & P. 2/6 (Circuit diagram 2/-.
Free with set of pa.!ts
5 OHM SPEAKERS
Suitable for me 1with above. 2in. Goodmans Ideal re-
placement for most pocket portables, 8/6; 3iin. 12/6;
7 x din., 31/-; P. & P. 2/- per speaker.
Portable CABINET
Size approx. 93 x 62 x 3}in, Suitable for above using.
31in. speaker, 25/, P, & P. 2/6.
COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET
3 IF transformers one oscillator coil one driver trans-
former and wound Ferrite aerial (med. long and car
aerial coupling), 82/6 complete post 2/-. 6 transistor
printed circuit board to match 8/6. Post 1/-. Circuit
diagmm 1/6 extra.
MINIATURE PRECISION AIR-SPACED TWO GANG
TUNING CONDENSER, 176 + 176 p.F.size 13"wx 3"dx
13”h with vanes open. Built in trimmers 5/-. P, & P 1/-,

e e ————————————————
BRAND NEW TRANSISTOR BARGAINS
GET 15 (Matched Pair) 15/-; V15/10p, 10/~; OCT71
5f=; OCT6 6f~; AF117 7/6.

Set of Mullard 8 transistors 0C44, 2—O0C45 OC81D
matched pair OC81 25/-, ORP12 Cadmium Sulphide

Cell 10/6.
EDISWAN MAZDA
PXAl0l 6/6; XAL03 6/6,
R.F.I. Pack: 1—PXAl02 Mixer; 2—~PXA101 LF, Axgp6

(BEquiv, 0C44 and 0C45) ,, ..., ....0o..... it
RF. 2 Pack: 2—PXATG1 T'F. 1—'PXA102 Ose,1—
PXA102 Mixer T . 128
L.F.6 Pack: Consi g of PXB] >
PX171 mounted complete with heat sinks (Equiv,
0C81D and OC8L) . ... ............... P—— 12/6

ALL TRANSISTORS POST FREE.

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier. This amplifier
(which is used in a 29 gn. record player) employs heavy
duty double wound mains transformer, EC(S83, EL84,
EZ80 valves. Separate Bass, Treble and Volume controls
Coraplete with output tra.nsformer matched for 3 ohm
speaker. Bize 7in. w. x 2§in. d. x 5}in. h. Ready built
and tested. PRICE 69/6, P & P. 4/9.

ALSO AVAILABLE mounted on board with out-
put transformer and 6in. speaker ready to fit into cabinet
below. PRICE 89/6. P. & P. 5/9.

ANOTHER HARVERSON SCOOP!
FM/AM TUNER HEAD
Beautifully designed and
precision engineered by
Dormer and Wadsworth
Ltd. Supplied ready fitted
with twin .0005 tuning
condenser for AM connec-
tion. Prealigned FM sec-
hon covers 86-102 Mc/s.
output 10.7 Mefs.

C Tot

QUALITY PORTABLE R/P CABINET.
Uncut motor board. Will take above amplifier and
B.8.BE. or GARRARD Autochanger or Single Record
Player Unit. Size 18 x 14 x 83t
Price £3.9.6. Carr. 7/6.

4-SPEED PLAYER UNIT BARGAINS
All brand new in malker’s original packing.

SINGLE PLAYERS

BS.R. TU/I2Z . ............ £3.9.6. Carr. 3/6.
GARRARD SP25 De Luxe £1210.6. Carr. 5/6.
B.8.R. GU7 with unit mounted pickup arm,
£4.18.8, Carr. 5/8.
AUTO CHANGERS
Latest B.3.R. UA25 Super sim ,,.,,,.,,,.... £6. 2.6
GARRARD Autoslim . eas £5.10.0

GARRARD AT6...... /6 on each.
All the above units are comp ete wxhh tfo mono head
and sapphire styli or can be supplied with compatible
stereo head for 12/6 extra.

with ECC85 (6L12) valve and full circuit dia-
gram of tuner head. Amnocther special bulk purchase
enables us to offer these at 278 each. P. & P. 8/-. Order
quickly! Limited number also available with precision
gearcd 3:1 reduction drive, 30/-, P. & P. 8/-.

3- VALVE AUDIO AMPLIFIER
MODEL HA34

Designed for Hi-Fi repro-
duction of records. A.C,
Mains  operation, Ready
built on plated heavy gauge -
metal chassis, size 7iin. w.
x 4in, d. x 4%in. h. Incor-
porates ECC83, EL84, EZ80
valves. Heavy duty, double
wound mains transformer
and output transformmer matched for 3 ohm speaker,
separate Bass, Treble and volume controls. Negative
feedback line. Output 4} watts. Front panel can be
detached and leads extended for remote mounting of
controls.

The HA34 has been specially designed for us and our

BERAND NEW CARTRIDGE BARGAINS!
RONETTE STEREQ 105 CARTRIDGE. Stereo L.P./78
complete with two sapphires. Original list price 87/9.
Our price 24/-. P. & P, 1/-.

ACOS GP67-1, Mono complete.

List price 21/-. Our
price 13/6. P. & P. 1f-,

BRAND NEW 3 OHM LOUDSPEAKERS
5in., 12[6 6in., 15/-0-l 8in., 21/- 10in., 25/~; 12 in.,
. X

27[6 (12in. 15 ohm. 6in., 26/-,

BML 1 x 8in. with hxgh ﬁux ceramic magnet, 42/~
(15 chm, 45/-). P, & P. 5" 2/-, 63" & 8" 2/6, 10* & 12"
3/6 per speaker.,

E.M.I PLASTIC CONED
Limited number 12/8 each.

BRAND NEW HEAVY DUTY 12in, SPEAKERS
Response 45 ¢/s-18 Kefs. 1iin. voice coil, Available
in 3 or 15 ohms. Guaranteed full 15 watts British rating,
Heavy cast aluminium frame. These are current pro-
duction by world famous maker and as they are offered
well below list price we are not permitted to disclose the
name. LIMITED NUMBER ONLY. UNREPEATABLE
at 89/, P. & P.5/-. Also 25 watt Guitar Model available
at £5.5.0. And 35 wati Guitar Model £8.8,0,

VYNAIR AND REXINE SPEAEKER AND CABINET
FABRICS,

Approx. 54in. wide, Usually 35/~ yard. OUR PRICE
13/8 per vard length. P. & P. 2/6 (mip. one yd.) S.A.E.
for samples,

TWEETERS. 93"
P. & P. /6.

3 ohm.

MAINS TRANSFORMER For transistor power supplies,

Tapped pri 200-250v. Sec. 40-0-40 at 1 amp (with

electrostatic screen) and 6.3v at .5 amp for dml lamps etc.

grop t}:ilm mounting. Stack size 13" x 33” x 33 87/6.
. & P. 4/6.

SMOOTHING CONDENSER. 2800 mfd. 25v. 13* dia x 3"
high 3/-, P. & P

MATCHED PAIR OF 2 WATT TRANSISTOR DRIVER
ANDOUTPUT TRANSFORMERS, Stacksizelix1lix 2in,
Qutput trans, tapped for 3 ohm and 15 ohm outpub.
10/= pair plus 2/- P. & P.

7-10 watt OUTPUT TRANSFORMERS to match pair of
ECL 86’s in push-pull to 3 ohm output. ONLY 11/-,
P. & P. 2/6.

7-10 watt ULTRA LINEAR OUTPUT TRANSFORMERS

to mateh pair of ECL 82’s in push-pull to 3 chm output..
ONLY 15/, P. & P. 2/6.

WELL-KNOWN MAKERS SURPLUS!
ONE TRANSISTOR PRE-AMP,

for use with Medi or High I d mikes,
guitars, gram pickups, tape decks etc; For operation from

200/300 volt H.T. rail or 9 voit battery. Gain approx 14:1.

Fully isolated input by Mu-Metal screened transformer,

8ize 43” x 1”7 x 1”. Ready built complete with full circuit

diagmm and instructions. ONLY 15/-, Post free.

Suitabl

order enables us to offer thera £4 5 o
complete with knobs, valves, ete,, wired i
and tested for only P. & P. §/-

HSL ‘FOUR" AMPLIFIER KIT
Ac. Ma.ms 200/250v., ¢ watt, using ECCS3, EL84, EZ80

B valves.
® Heavy duty double-
wound mains transformer
with  electrostatic  screen.
© Separate Bass, Treble
and Volume controls, giving
fully variable boost and cut
with minimum insertion loss.
@® Heavy negative feedback
loop over 2stages ensureshigh
output at excellent quality
with very low distortion factor, @ Suitable for use with
guitar, microphone or record player. @ Provision for
remote mounting of controls or direct on chassis. @ Chassis
size only 7iin. wide x 4in. deep. Overall height 4%in.
@ All components and valves are brand new. @ Very
clear and concise instructionsenable even the inexperienced
amateur to construct with 1609 success. @ Supplied
complete with valves, output transformer (3 ohms only),
screened lead, wire, nuts, bolts, solder, ete. (No extras to
buy.) PRICE 78/6. P. & P. 6/-.
Comprehensive circuit diagram, practical layout and
parts list 2/6 (free with kit).
This kit although similar n appearance to HA34 employs
entirely different and advenced cireuitry.

I6/14 WATT HI-Fi AMPLIFIER KIT

A Btylishly fin-
ished  monaural
amplifier with an

oubput of 14 watts |
from 2 EL84s in
push-pull. Buper
reproduction of
both music and
speech, with neg-
ligible hum. Sep-

allow records and [
announcements to follow each other. Fuily shrouded
section wound output transformer to match 3150
speaker and 2 ind dent volume

bass and treble controls are provided glvmg good 1ift and
cut. Valve line-up 2 EL84s, ECC83, EF86, and EZ80
rectifier. BSimple instruction booklet 1/6, (Free with
parts.) All parts sold separately. ONLY £7.9.6, P. & P,
8/6. Also available ready bmlt and tested complete with
std. input sockets, £8.5,0. P. 8/86.

Carrying case for above 28/8, P & P. /6.

B.S.R., MONARDECK (Single speed) 3%in. per sec.,
simple control, uses 5%in. spools, $6.15.0 plu.s 76 carr. and
ins. (Tapes extra).

LATEST COLLARO MAGNAVOX 363 TAPE DECK
DE LUXE, Three speeds, 2 track, takes up to 7in. spools.
10 gns, Plus 7/6 Carr. & ins. on each (Tapes extra).

HEAVY DUTY NON-INDUCTIVE D/P MICRO SWITCH.
Conservatively rated 10 amps at 250v, Standard one-hole
fixing, Body size 1% x  x lin, deep inc. terminals 8/
each. P. & P. 1{- (§ or more post iree),

NEOX A.C. MAINS INDICATOR. For panel mounting, cut
out size 1} X § X }in. deep inc, terminal, White case with,
lens giving brlghter light. For mains 200/250v. 2/ each
P.P. 64. (6 or more post free).

ACOS CRYSTAL MIKES. ngh imp. For desk or hand
. High sensitivity, 18/8. & P. 1/6.

TSL ORYSTAL STICK MIKE Lmted at 45/-. Our price

18/8. P. & P. 1/6.

TWIN TELESCOPIC AERIAL, Comprising two 3-section
heavily chromed rods. Closed 12in, each extending to
32in. Completely adjusta.ble fmm vert.xca] to horizontal,
bracket,
Smtab]e for .M. or TV, 12/6.

coax Iead and plug.
P &P

-u—-——_._.._
PORTABLE TAPE RECORDER CASE
Beautifully made and expensively finished in dark
grey heavy grade rexine, Satin Chrome metal grille
front and chrome fittings, Speaker aperture 9” x 4.
Overall size 153" w. x 15” d. x 73" h. Will ta,ke any

standard tape deck or single record player,
number only, Worth at least £5, OUR PRICE 49/3.
P, & P. 5/-. Brand new and unused.

Open all day Saturday
Early closing Wed. | p.m.

A fewminuies from South Wimbledon
Tube Statton.

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19

SEND STAMPED ADDRESSED ENVELGPE WITH ALL ENQUIRIES

CHErrywood 3985

(Please write clearly)

PLEASENOTE: P, & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.

2389



BRAND NEW AM/FM (V.H.F.) RADIOGRAM
CHASSIS AT £15.15.0 (Carriage Paid)

S
Chassis size 15 ¥ 67 x 53n. high. New manufacture. Dial 141 x 4din. in 2 colours,
predominantly cream. 200-250v. A.C. only.
Pick-up Ext. 8peaker. Ae., E., and Dipole Sockets. Five push-buttons—LW, MW,
SW, FM and Gram. Aligred and tested. O.P. Transformer Tone control 1000-1900M:
200-550M; 88-98 Me/s. 6-17 me/s. EZ30 rect.; ECHS1, EF89, EABC80, EL84, ECCS5,
3-ohm speaker required.
9 x 6in. ELLIPTICAT SPEAKER, 20/- to purchasers of this chassis.
TERMS: (Chassis), £4.0.0 down and 5 monthly payments of £2.10.0, Totai H.P.
price. £16.10.0, Cheap Room Dipole for V.H.F., 12/8. Feeder 6d, per yard. Circuit
diagram, 2/6. Carriage to N. Ireland, 20/- extra.

NEW 6 PUSH-BUTTON STEREOGRAII CHASSIS, M.W.; 8.W.1; 8.W.2; V.H.F.:
Gram; 8tereo Gram. Two separate channels for Stereogram with balance control.
Also operates with two speakers on Radio. Chassis size: 13 x 7 x 63in. high. Dial
cream and red. 15 x 3in. 190-550M; 18-51M; 60-187M; VHF 86-100 mc/s. Valves:
ECC85, ECHS.l, EF89, 2 x ECL86, EM84 and Rect. Price £19.19.0, carr. paid
or £5.0.0 deposit and 5 monthly payments of 63/-. Total H.P. price, £20.15.0 Cream
moulded escutcheon included.

]

The

SUPER 6
LONG & MEDIUM WAVE
TRANSISTOR RADIO

A guality 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.

% All new parts. J i transistors and diode. % 350mW output. v Superhet circuit
% Ferrite rod aerial. % Weymouth Radio printed circuit beard. v Component
positions and references printed on back of board. % Nicely styled wooden cabinet
11 x 7% x 34in. 9J¢ Vinyl eovered in various colours. J 6 X 4in. speaker giving good,
bass and treble responsc. % Full instruction booklet, 2[-. Frec with kit. v Lf.
irequency 470 ke/s. ¥ Lining up service if required. Y All parts supplied separately

Write for list, 8.A.E. COMPLETE KIT ONLY .
OR FULLY BUILT $6.7.8. Taz and Carr. Paid. £4-°-0 P. & P. 5/

TRANSISTORS AND DIODES

0026, 7/8; 0C44, 3/6; 0045, 8/6; OCTL, 3/-; OOT2, 4/-; 0081, 3/6; OC81D, 8/6;
0082, 8/-; 0C83, 3/6; OCL69, 8/~; OC170, 7/-; OC171, 8/-; OCL72, 8/6; AC127, 7/6;
AF115,8/6; AF116, 8/-3 AF117, 5/-; AF118, 7/6; AF119, 7/6; WG4B, 9d,; OAS1, 2/6:
OA79, 2/6; OA85, 2/6; BYL00, 4/-. Post 4d. any quantity.

TAPE AMPLIFIER FOR COLLARO OR MAGNA-
VOX TAPE DECKS — 2 TRACK

Chassis 121 x 5 x 4}in. high. Plastic front panel “gold” finish-——123 x 4%in. 200-250
A.C. Record/Playback amp. switch; Off/On-Tone; Vol/Mic; Vol/Gram; Mic. Input;
Gram. Input; Monitor; Speaker Sockets. Valves 6BR7; 12AX7: EM85: ELS84; 6X4
Separate power pack. Complete amp. and power pack, £8.19.6. (6/- P. & P.). Rexine
covered cabinet fitted to take amplifier and Collaro Deck. 15% x 17 x 9iin. high.
Sloping front for amp.; complete with two tweeter speakers; Tan, 75/~ (plus 8/
rail charge). Cabinet and special brackets for adapting cabinet for Magnavox Deck
85/~ (plus 8/- earr.), ‘ncluding tweeters.

SELF-POWERED VHF TUNER CHAGSSIS

Covering 88-95 Mec/s, Dims. 8 x 6 x 6in. high,
Valves ECC85, EABCS0 and 2-EF89’s with metal
rectifier. Mains transformer, Fully wired and
tested ONLY £8.17.6 (carr. paid). Room dipole.
18/6. Fecder 6d. per yard.

BATTERY ELIMINATOR for Transistor Radios requiring 9v. Fully smoothed
(3000-+1000mid). 5” x 33" x 13" overall. Tapped input for 200/10, 220/30, 240/50v.
Output 9v. at 100ma. Good Regulq.tiou. Price 25/-. (8/» P. & P)

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.

(2 mins, from Station and Buses). Aldershot 22240

CLOSED WEDNESDAY AFTERNOON
CATALOGUE 6d.

Bulk enquities invited for Export.

_'_.'_-‘d"' Solve your communica-

fion problems with this

i Int (1 master and

8 Subs), in de-luxe plastic cabinets for desk or wall

mounting. Call/talk/listen irom Master to Subs and

Subs to Master. Ideally suitable for Business, Sur-

gery, Schools, Hospital, Office and Home. Operates

on one 9V battery. Onjoff switch. Volume control,

Complete with 3 connecting wires each 66ft. and
other accessories, P. & P, 4/6.

E @ Qur Price ONLY 4
[Ey-o4 97’6

Modernise business or home with this new two-way
Portable Transi: Consisting of Master
and Sub. in strong plastic cabinets, with chromium
stands. Designed as a two-way instant communica-
tion system, Call/talk/listen from Master to Sub and
Sub to Master. Operates ‘on one 9V battery,
Complete with 60 ft. wire. Battery 2/-. P. & P. 2/6.

Our Price Only

e 57/6

‘Why not boost business efficiency with this incredible
De-luxe Telephone Amplifier Take down long
telephone messages or converse without holding the
handset. A status symbol? Yes, but very useful one.
Onjoff switch, Volume Control. Operates on one
9V battery (supplied). P. & P. 2/6. Full money
refunded if not satisfied in 7 days.
LONDON DIRECT SUPPLIES (PW/8)

18/6.

W. E. PEARCE

author of

An Introduction to Wireless
(2nd Edition, 12s. 6d. net)

Electronies

for young
Experimenters
an exciting new book
home enthusiast without limitless

funds. By a well-known deviser of
such experiments.

ORDER FROM ANY BOOKSHOP

Bell

Fully

NEW RANGE U.H.F. AERIALS FOR
BBC 2 (625) line transmissions

All U.HLF, aerials now fitted with tilting
bracket and 4 element grid reflectors,

Loft Mounting Arrays, 7 element, 35/-.
11 element, 42/6. 14 element, 50/~ 18
element, 57/8. all  Moun r  with
ed 7 elemem:,1 60/-1. 11 e,,ené?ﬁt,

element,

Mast Mounting with 2in. clamp. 7 elemen
42/6; 11 element, 55/ 14 element, 62/-; 18
element, 70/, Chimney ounting Arrays,

7 /65 11 -3
14 element, 87/6; 18 eigment, 95/-. Complete
assembly tio; ints i

lation wi

1/6 yd. UHLF,
clearly channel number required on ail
orders,

— 5

BEC: ITV - F.M. AERIALS

BBC (Band 1). Telescopic
loft, 21/-. External S/D
30/-, *“H” £2.10,0.

ITV (Band 3), 2 Element
loflt arrasgjl R5/= 5 element

= moun: , 3
olement, 85/~ 5 clement,

Combin

ed BBC/TTV. Lott

ting, tasti ' p e

71 exmvtmg,l lezstm.gly ?elpt&lll experi- 5 cht 3, eI 15
ments i electronics, for € young 7] B —

from 75/-.
F.M. (Band ?). Loft 8/D, 12/6, “H”, 30/, 3
element, 52/6. External units available,
Co-ax cable, 8d. yd. Co-ax plugs, 1/3. Outiet
boxes, 4/6, Diplexer Crossover Boxes, 12/6.
C.W.0. or C.0.D.P. &P. 4/6. Send 6d.I stamps
for illustrated lists,

Quotations for special arrays available

on request

K.V.A. ELECTRONICS (Dept. P.W.)
27 Central Parade, New Addington
Surrey

LOD 2266

illustrated.

WEST
169 KENSINGTON HIGH STREET, LONDON, W8.
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LOUGHTON & DISTRICT
RADIO SOCIETY

Left to right: Club chairman Bill Sheppard G3/BS, club secretary Jim Bunce, Bil

Patten G3PAT, Robbin Powell G30GP, David Penny G3PEN, Martin Railton G8AB,
club treasurer Bob Stevens, Jack Atkinson G30PA and John Stuart G3TUM.

formed just over four years ago by John Kay

G3AAE and Cliff Waterman G3NKX. Like so
many other amateur radio clubs, this was started
by circularising local licensed amateurs and known
shortwave listeners.

About 30 came to the inaugural meeting, which
was held in John Kay’s front room. Everyone was
enthusiastic and a working committee was formed;
Clif Waterman being elected honorary chairman,
Jack Atkinson G3OPA club secretary and Bill Patten
G3PAT treasurer. John Kay had to decline office
owing to business commitments.

Accommodation was one of the club’s biggest
headaches until the local Community Association
came to the rescue, with a room at Loughton Hall
at a most reasonable fee. The club does not have
exclusive use of the room—occupying it every other
Friday evening—and thus, cannot have its own

THE Loughton and District Radio Society was

station. All the facilities of Loughton Hall, which
stands in spacious, weli-kept grounds, are made
available to club members, including the well-
stocked bar. Ken Jones, chief warden of the hall,
has been of immense help to the club and has done
a lot to publicise the activities of the club.

" Exhibitions, mobile rallies and social functions
laid-on by the club have always been well attended
and the revenue raised from these activities has
enabled the club to make several purchases. A
typewriter and duplicating machine were among the
first purchases and are now in regular use pro-
ducing the club’s “Newsletter.” One of the more
recent acquisitions is a 16 mm sound projector.

A lot of the credit for the success of the social
side of the club must go to the club’s first enter-
tainments officer Bob Stevens and public relations
officer Jack Atkinson. Jack is now the club’s enter-
tainments officer and Bob has charge of the club’s
purse.

Meetings are held at Loughton Hall every other
Friday evening, starting at 8 o’clock and include
lectures and film shows on a host of subjects. The
evening PrAcCTICAL WIRELESS visited the club, a
lecture was given on the London Post Office Tower,
by club member David Penny G3PEN, who actually
works “in-the-tower”.

Like all good clubs, most of the “seniors” adjourn
to one of the local taverns afterwards to sample
the ale and talk “shop.” The youngest licensed
club member is Stephen Alderton G3UXV, who
was 15 last birthday. He got his licence last year
and already has quite a selection of QSL cards
from countries all over the world. He even has one
from Japan.

The club does not run instructional classes for
the unlicensed members as there are two first-class
evening institutes within easy reach of Loughton.
Some of the club-night lectures and film shows are,

Club member Bill Patten G3PAT uses an HRO receiver and a

home-built top-band transmitter. He has ten coil packs for the

receiver which covers the medium waveband and all the amateur

bands up to 30 Mc/s. Some of these coil packs are band-spreaq.

To change the frequency of the transmitter, Bill has to solder in
different coils.
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Club chairman Bill Sheppard G3JBS is

extremely proud of his home-built 280-watt linear amplifier, shown on the left. It cost him under

£4 to build. As you can see from the other illustration, Bill has gone “‘part commercial’’ with a KW2000 1-8 to 30Mc/s transceiver.

of course, of an instructional nature.

Like many other clubs up and down the country,
Loughton is affiliated with the Radio Society of
Great Britain and holds an annual field day. Most
members participate and all have the time "of their
lives, whatever the weather conditions. Each year
field day takes place in the grounds of the Rainbow
and Dove public house, Hastingwood, which is
between Epping and Harlow. Wing-Commander
Martin Railton’s G8AB call sign is always used on
field day. Although the weather for this year’s event
—held on 4th and 5th June—was the best ever, the
portable generator failed and it took nine hours to
put it right. Only one hundred and forty-six calls
were logged in the twenty-four hours.

Last November the club was involved with the
Television Viewer’s Council and the British Amateur
Television Club in a closed - circuit television

exercise to demonstrate the potential of television
in education and community life. This demonstra-
tion took place at Loughton Hall, with the B.A.T.C.
driving the vision equipment and club members
operating the sound gear. L

Full three-camera productions were put “on-the-
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air” under the direction of a professional producer
from one of the independent television companies.
Other professionals, from the Independent and BBC
television organisations, had a hand in the produc-
tions and all in all more than 100 people were
involved. Club chairman Bill Sheppard G3JBS and
club member Jim Brett G6MJZ/T worked extremely
hard to make the experiment the success it was.
Jim, who is also a member of the B.AT.C., fre-
quently rigs up his closed-circuit television
apparatus at Loughton Hall for club exhibitions and
mobile rallies.

The camera outputs were used to feed large-screen
monitors in the public viewing rooms in Loughton
Hall and to a video recorder. An edited version of
the three days’ transmissions was shown to members
of the Television Viewers’ Council,- whose annual
conference at Loughton Hall coincided with the
closed-circuit television experiment.

If you live in or around Loughton—or for that
matter only visiting the area—do call in on club-
night. Club secretary Jim Bunce will be only too
pleased to let you know the times and dates; his
address is 60, Deepdene Road, Loughton, Essex. B

Jack Atkinson G3OPA is another “‘part commercial’’ man with a

KW2000 transceiver. He is building a 190-watt linear amplifier

(shown left) to go with this outfit and has several home-built items,
including a Practical Wireless grid dip oscillator.

Practical Wireless invites club secretaries to
send details of their own club to the editor.



KITS WITH AN ASSURED FUTURE

The Martin Audiokit assembly you own today can become part

of an even better hi-fi system tomorrow. No other system
allows you to enlarge your installation stage by stage in the
way Audiokits do. They comprise a wide range of very well
made prefabricated units in which the connections are
standardised throughout. Each is rigorously tested to stated
specification before despatch. NEW KITS FOR ADDING
ON ARE-IN COURSE OF PREPARATION NOW-—so by
starting with Martin today, you insure yourself for still better
listening tomorrow.

Choose Martin for quality

@ Build for 3 or 15 ohm system

@ Start with Mono and add Stereo or start com-
pletely with Stereo

@ Power packs available

@ Professionally styled escutcheon plates

@® Assembly is easy by following the well presented
instructions .

£ STEREO
AMPLIFIER CONTROL
ASSEMBLY

F.M. TUNER

—————————-—————————1

@ 5 stage input Selector £2.7.6 @ 10 watt amp. (3 ohms) £5.12.6 I
@ Pre-amp. and vol. control £1.17.6 @ 10 watt amp. (15 ohms)  £6.12.6 MARTIN ELECTRONICS LTD., 154-155 High Street |
@ Pre-amp. with tone controls  £3.2.6 @ Mains power supply £2.15.0 i Brentford Middlesex N
Send for leaflet describing entire range I I
I Full details of Martin Audiokits please I
m H HT I n B Martin Audiokits and Recordakits are i NAME . !
: Bl Cicinabic from ond stockists. averve -+ [ AME soermesissssts st 1
v .. where. In cases of difficulty please l
write direct. I ADDRESS  ..ooeoeeeeceeces et sses s s
g I 1
|
MARTIN ELECTRONICS LTD., 154/I55 HIGH ST., BRENTFORD, tsEx 1~ oo vt s e i
Phone: iSLeworth 11612 I (Block letters) R

Ao wwn own v S e D M aeE TN TES GG KOOV WA SRS AEE Sy e

HOME RADIO LTD. bpept. PW, 187 London Road, Mitcham, Surrey. Phone: MIT 3282
’”

Translated into the Queen’s English . .. “Read all
about it!” The gentleman is referring to the fact
that Reprint No. 12 of the Home Radio Catalogue
is hot off the press. As always, its pages (all 210 of
them) are packed with good things, things of
absorbing interest to every radio and electronics
enthusiast. No increase in price . . . better than ever
value at 7/6, plus 1/6 post and packing. And remem-
ber, every copy contains five coupons, each value 1/-
when used as directed. If you have never had the
good fortune to own one of these famous com-

T — o — T —— ———

ponents catalogues, or if your own copy is now a I ] ] ]

bit long in the tooth, send the attached coupon with I Please write Name and Address in block capitals 1

your cheque or P.O. for 9/-. Our pleasure in sending I Name :

you the catalogue will be exceeded only by your | Address I

pleasure in receiving it. | I
I I
I Home Radio Ltd., Dept. PW, London Rd., Mitcham, Surrey I

e S P e o e e s o e e e e o i s 1 s e o e o
293



WIST Lrrgie
aesrg

3
B

T e

I am very impressed with the set
(Micro FM) which took only five
hours to assemble and worked im-
mediately.”’

(Signed) D.H.W., Leigh, Reigate,
Surrey.

“I would like to express my com-
plete satisfaction with your Micro
FM. In quality it certainly equals
my present (erpensive)  tuner.
Congratulations on a fine design.”
(Signed) J.B.K., London, E.C.4.

THE SMALLEST SET
IN THE WORLD
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SINCLAIR MICRO FM

7 TRANSISTOR SUPERHET FM TUNER/RECEIVER

This unique, superbly engineered superhet
FM set is going to give enormous satisfaction,
first in building and then in using it. It is
completely professional in styling inside and
out. When built, the performance of the
Sinclair Micro FM is fantastic. It is the only set
in the world which can be used both as an FM
tuner and as an independent FM pockat
receiver just whenever you wish. Problems of
alignment which have previously made it
almost impossible for a constructor to com-

v TECHNICAL DESCRIPTION

THE SINCLAIR MICRO FM is a completely self-
contained double-purpose F.M. superhet. It uses 7 tran-
sistors and 2 diodes. The R.F. amplifier is followed by a
self-oscillating mixer and three stages of |.F. amplification
which dispense with LF. transformers and all problems
of alignment. The final I.F. amplifier produces a square
wave which is converted so that the original modulation
is reproduced exactly. A pulse-counting discriminator
ensures better audio quality. One output is for feeding
to amplifier or recorder and the other enables the
Micro FM to be used as an independent self-contained
pocket portable. A.F.C. “locks” the programme tuned

plete an FM set for himself have been com-
pletely eliminated in the Micro FM. It is ready
to use the moment you have built it. The pulse
counting discriminator ensures best possible
audio quality; sensitivity is such that the
telescopic aerial included with the kit assures
good reception in all but the very poorest
reception areas. The Sinclair Micro FM will
give you all you want in FM reception and the
satisfaction of building a unique design that
will save you pounds.

Size: 2%/,4” x 111/ v x 3~
Powerful A F.C.
Pulse counting diseriminator

LowLF. completely eliminates alignment problems
Tunes from 88 to 108 Mc/s

Audio response: 10 to 20,000 ¢/s +1dB

Signal to Noise Ratio: 30dB at 30 microvolts
Operates from standard 9V battery, self-contained
Plastic case with brushed and polished ahmminium
front and spun aluminium tuning dial

e R g2 2 2 2

Complete kit
inc, telescopic
aerial, case,
earpiece and

Sirciair

in. The telescopic aerial included is sufficient in all but

R instructions
the worst signal areas.

£5.19.6

SINCLAIR MICRO=6 — Build

This is the set to build if you want a minutely sized receiver which will
slip into a waistcoat pocket without even showing. It is the smallest set
in the world, against which a matchbox 10oks enormous. Yet the Micro-6
is completely sclf-contained, including aerial and batteries and it virtually
plays anywhere. Its clever six~stage circuit (2 R.F., double diode detector,
3 A.F.) ensures all you want in a radio today—power, range, quality and
selectivity. It is very simple to build and useful to have with you always.
A.G.C. counteracts fading from distant stations, bandspread brings in
Luxembourg like a local station. There is great pleasure to be had in build-
ing the Micro-6. and it makes a highly acceptable gift once others have
seen its white, gold and black case and heard its amazing performance.

it in an evening

Complete kit including case. aerial,
lightweight earpiece & instructions

Y
sinclair radionics 1+d’
g2 newmarketr road, cambridge

Telephone 52731



This is the hi-fi amplifier of the future—
very smali, fantastically powerful and
with the characteristics you expect from
the most expensive equipment available.
The Z.12 incorporates its own high gain
pre-amp. arranged so that any type of
input and tone control circuit is easily
matched. Full details are given in the
manual supplied with every Z.12, and
even for stereo the cost is but a few
shillings. The Z.!12 operates efficiently
from any supply between 6 and 20 volts

SINCLAIR I 2 WATTS RoM oSo CONTINUOUS SINE WAVE

5 WATTS R.M.S. MUSIC POWER (30 WATTS PEAK)
HIGH FIDELITY AMPLIFIER AND PRE-AMP

D.C. and a 12 volt car battery makes an
ideal power source. For mains operation,
the PZ.3 is recommended. Because of
its size, the Z.12 can be used for car
radio, guitar, P.A. system, intercom, etc.
as well as the very best hi-fi it was de-
signed for. It is indeed the ideal amplifier
wherever the need is for power and
quality from the smallest possible unit.
This is the approach to high fidelity audio
reproduction and one which you can
enjoy for remarkably littie outlay.

TYPICAL COMMENT

7have fust completed build-
ing the Micro FM and I am
very pleased with theresult
especiully when linked up
Ia the Z.12 amplifier.
J.G.D.C.. Sandwich. Kent
I am very pleased with it
(Z.12). It suits my needs
very well.”
C.T.P., Widnes,

NE

“Results ] am getting are
out of this world. I have

demonstrated it (Z.12) to a
few hi-f enthusiusts who
are scrapping heir valve
jobs and changing over o

Z.12.
R.C.V., London, W.3.

SENSATIONAL POWER
SUPPLY UNIT

SINCLAIR PZ.3

Designed specially for the
very high standards of the
Z.12, this entirely NEW power
supply unit uses advanced
transistorised. circuitry to
achieve excepmonally good
smoothing. Ripple is a barely
measurable 0.06V. The PZ.3,
which will power two Z. 12
with ease. costs—

79/6

FULL SERVICE FACILITIES ALWAYS AVAILABLE TO ALL SINCLAIR CUSTOMERS

GUARANTEE
If you are not completely
satisfied when you receive
your purchase from us, your
money, will ‘be refunded at
once in full and without
guestion.

24 w.
PEAK

% TECHNICAL SPECIFICATION

% Size 3" x 14" x 13", % Class “B” ultra-linear output.
% Respense [5-50, 800 s + 1dB. 9 Suitable for 3, 7.5
or 150 speakers. Two 30 speakers may be used in
parallel. ¥ Input—2mV into 2kQ. + Signal to noise
ratio—better than 60dB. <+ Quiescent current con-
sumption— |5mA.

Built, tested and
guaranteed. Ready for
immediate use. With
Z.12 manual.

If you prefer not to cut the coupon out, please refer
to PW8 when writing your order.

N O R e mon B e B mOS S R S SR S R

I To SINCLAIR RADIONICS LTD.
92 NEWMARKET ROAD, CAMBRIDGE

Please send

P ALTLRT R R VR R L PR R A

T R R R R A RA R

for which [ enclose

! CASH/CHEQUE/MONEY ORDER for £ s d
NAME ..oooooveceeeiieiieesennctesebaeeeevoses
[ ADDRESS ...c.ocovmseenenesesennssresereseennnns

——
o G W G G S e O Y

PN 2 L TE LT TY TR R AP PR T PR R R

|
- pwasl

¥ e o e i B o o Bt
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/6d. per word (minimum order 18/-), box number 1/6d.
extra. Semi-displayed setting £4. 12s. 6d. per single column inch. All cheques, postal orders, etc., to be
made payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should
always be sent registered post. Advertisements, together with remittance, should be sent to the Advertise-
ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., Tower House, Southampton Street,
London, WC2, for insertion in the next available issue.

SERVICE SHEETS

TAPE RECORDERS, TAPES, Etc.

SERVICE SHEETS for all makes, Radio, T}V,
Tape Recorders, 1925-1966. Prices from 1/-.
Catalogue 6,000 models 2/6d. Free fault-
finding guide with all Sheets. All types of
valves, components, books, S.A.E. lists.
Please send stamped addressed envelope with
all orders/enquiriecs. HAMILTON RADIO,
Western Road, St. Leonards, Sussex.

SERVICE SHEETS, Radio and Television, 4/-,
post paid. VEST AND EMERY, 17 Hallgarth
Street, Durham.

SERVICE SHEETS, Radio, TV, 5,000 models.
List 1/-. S.A.E. inquiries. @ TELRAY, 11
Maudland Bank, Preston.

SERVICE SHEETS (75,000), 4/- each. Callers
welcome. Always open. 5 South Street,
Oakenshaw, Bradford.

NO WAITING. Service Sheets for all makes
of Radio and TV despatched by return post.
4/~ each and S.A.E. GRIMSDYKE RADIO,
77 Merrion Avenue, Stanmore, Mddx.

SERVICE SHEETS

4/- each, plus postage
We have the largest display of Ser-
vice Sheets for all makes and types
of Radios and Televisions, etc., in
the country. Speedy service.
To obtain the Service Sheet you
require please complete the attached
coupon.

Name: .ivveereaninertnssstnnsnnnes

Address: cvviiiiiiirirsiiieriiaiaans

CE N eTaassansadesEa st aaEResasatenan

Maaeaserassetaas sttt aaaa e an

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.1

Please supply Service Sheets for the
following :

Y B G Ga0660000680000000000000000¢
Model No.,............ Radio/T
Make: iiiiiiiiiniiiiiiiiiiiiinns
Modeif No............. Radio/TV
1\ FIGB 5a0000000040 000000002000 0a00
Model No............. Radio/TV

I require the new 1966 List of
Service Sheets at 1/6 each plus

postage. .
(please delete items not applicable)
| enclose remittance of..............

(which includes postage)

MAIL ORDERS ONLY August PW
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TAPES TO DISC — using finest professional
equipment—45 rpm—18/-. S.A.E. leaflet.
DEROY, 52 Hest Bank Lane, Lancaster.

AMPEX SERIES 600 Professional Recording
Tape. Type 641. 1,800ft. Mylar on 7in. spool.
Complete with leader. Brand new in maker’s
boxes. Usual price £3. Limited quantity
available at 67/- for two spools, P. and P. 2/-
(or 37/- singly, P. and P. 1/6). E. C. KINGS-
LEY & Co., 93 Tottenham Court Road,
London W.1. EUSton 6500.

RECEIVERS & COMPONENTS

RESISTORS, 5%, W, 2/3 doz., 17/3 100, your
selection. Photocells, guaranteed characteri-
stics, 5/3. SAE details. All transistor prices
reduced, ELECTROVALUE, 6 Mansfield
Place, Ascot, Berkshire.

SPEAKER REPAIRS. Cones fitted., Satis-
faction guaranteed. L. S. REPAIRS, Pluckley,
Ashford, Kent.

Assorted High Stab Resistors, 7/6, 100.

Assorted Syflex P.F. Condensers, 7/8, 100. *

Paxolin Sheet, Y,4” X 12" X 127, 3/-.

Thin Paxolin Sheet, approx. 1" x 12" x 127,

§ sheets for 5/-.

White Plastic Sheet, approx. /5" x 63" x 24”,

Suitable dials, insulation, case fronts, ete.

4 sheets for 5/-.

Small BE.M. Counters, 5 digit, 500 ohm, 6/6.

Bulgin Bxtra Sensitive Micro Switch, 5/-.

P.O. Relay 2000 ohm. 1B, 5/-. 1M, 1B 8/-.

Key Switches, 4 pole, 2 throw, 8/6. 3 position

DP+DP centre off, 5/-. 3 c/o+4 c/o centre off,

6/-. DP+DP 2 for 5/-.

Plessey Plugs and Sockets, 12 way, 8/- pr. 6 way,
w DI,

6 or 12 way screened cable to match, 3/- yd.

Breast Mike, 6/-. Carbon Inserts, 1/6.

Power Pack and L.F. Amplifier for 38 Set, 15/-.

Battery Ever-Ready. 90v-+7iv, 4/6, 12 for 30/-.

Small Component Boxes, 12/6, for 60 sample 6d.

Mup Metal Screen for 5uP7 with fittings 6/6.

250mA Fuses 13" x ", 5/-, 100.

100 volt Hand Generator, 7/6.

Valves New Boxed 6V6, 4/6. EF91, 3/-. 6ALS5, 3/-.

Rheostat WW Rotary, 15 ohms, 3.6 amp, 12/6.

Details of Instrument Case Assembly, Free

send large addressed envelope.

Elac Speakers, 57, 5/-. 77 x 47, [~ 87, 8/w.

Terms Cash with Order. Post 2/- on orders

under 20/-.

Rotary Transformer, Input 12 volts, output 250v

at 125ma, 9/-.

Rotary Transformer. Input 12 volts, output

49v at 65ma, 9/-.

Seimens H.S. Sealed Relay. One cfo, 1700+1700

ohms, 6/-.

Rotary Transformer. 12v input, 300v output,

at 0.2 amp., 85/~

Elephantide Insulation Board, 4 pieces, 12" x 12"

Thin Ebonite Insulation Board, 12" x 127, 4
sheets for 5/-.

Modern lightweight Breast Mikes, Polythene
fittings. New, 7/6, spare insert 2/6.

Ebonite Tube, ",4" OD x 12%, 5 for 4/-.

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
Off SHAW HEATH, STOCKPORT
CHESHIRE

RECEIVERS & COMPONENTS
(continued)

TRANSISTORS, UNMARKED, UNTESTED.
40 for 10/~, p. and p. 1/, 4 pac’kets post free,
Relays, thousands of types, special catalogue
free. 'General catalogue of Mechanical and
Electrical Gear, Tools, etc. (5,000 items), free.
K. R. WHISTON (Dept. PRW), New Mills,
Stockport,

R & R RADIO & TV SERVICE

Dept, P.W.
MARKET STREET, BACUP, LANCS.
Telephone 465
SALVAGE VALVES Tesed before despatch

6F13 4/6 U329 5/~ PL36 6/~ 20P4 8/6
6L18 4/6 10P14 5/- PL82 38 80P16 5/-
EF80 1/6 20P5 6/6 Y01 Y8 PCC84 4/-
ECCR2 3/- 30P 7- 10F1 1/6 PY81 8/6
ECL80 38/6 6F15 5/~ 20F2 5/3 U301 6/
30F5 5/~ EB91 1/- 30FLl §/~ 10P13 5/6
PL38 6/~ EF85 5/- PY32 6/~ 20Dl 2/-
PCF80 4/- 6/30L2 4/- 6U4GT 5/~ 30P12 5/-
PL81  §/- 20P3 6/~ 6F1 2/6 PY83 5/
PZ30 5/- 30PL1 4/- EY86 4/-

Speakers, Ex.TV. 5in. round 6 x 4in,, 3/8; 8in. round 6/-;
post 2/-,

Line Output Transformers available, S8tate set model No.
Turret Tuners, 8/-, post 2/-.

Scan Coils, efe. Quote set model No. with all enquiries
and S.A.E, for prompt reply. All goods subject to satis-
faction or money refunded.

NEW PADDED MOVING COIL HEAD
PHONES and M.C. mike 15/-. Magslip
motors and generators 30/- per pair. Airspaced
co-ax 1/3 yard post paid. Send SAE for lists.
G. WEBSTER (ELECTRICAL), 9a Greyfriars
Road, Coleham, Shrewsbury, Shropshire.

TRANSISTORS etc.

OC71, OC72, OC44, OC45, OC81, OC81D,
3/- each., OC83, 6/- each. P.P. 4d. any
quantity. AF116, AF117, OC170, 3/6;
AF118, 3/-; OC172, 3/-; AFI119, 3/-; AC127,

2/6; OC169, 3/-; OC26, 7/6; BY100, 5/- each.
MATCHED SETS

1 OC82D +2 OC82, set of 3... .76

1 0C44 +2 OC45, set of 3.......... 8/-

MULLARD GET TRANSISTORS

1 GET 874=0C44 8- Set
2 GET 873—OC45 -+ -=x=+ oo 8- Se
ACI126, 8/-; ASY28, 8/6. AFI186, cut off
freq. 800Mc/s.

TEXAS TRANSISTORS
2N1302=ASY28, 6/6.
23301 AUDIO 3/-.
GM290, cut off freq. 700Mc/s., 19/6.

MAT TRANSISTORS

MAT 100, 7/9; MAT 101, 8/6; MAT 120, 7/9;

MAT 121, 8/6
NEWMARKET TRANSISTORS
NKT 278, 6/6; NKT 271, 8/-; NKT273, 8/-3
NKT 275, 6/6; NKT 224, 6/6; NKT 214, 6/6;
NKT 773, 10/-; NKT 219, 8/-; NKT 223, §/-.
%?Z‘li)A 6L12 VALVES=ECCS5, 4/6 cach.
- doz.
BYZI13 Silicon Rectifiers P.LV. 200 volts
6 amps 5/4 each. BTY-79-400R Thyristor 36/9.
BSY 95A Transistors 10/6. ORP12, ORP60 7/9.
Denco Technical Bulletin, 2/4,
J. ROBINSON
4 HIGHCLIFFE ROAD
BLACKLEY, MANCHESTER 9.
Tel. CHE 1175.




NEW-—BIGGER—BETTER
“EXPERIMENTAL”

PRINTED CIRCUIT KIT

(1) 2 Copper Laminate Boards 4} x 24in,

(2) 1 Board for Matchbox Radio,

(3) 1 Board for Wrist-Watch Radio, ete.

(4) Resist, (5) Etchant, (6) Resist Solvent.
(7) Cleanser/Degreaser. (8) 16-page booklet

“PRINTED CIRCUITS FOR AMATEURS”
containing full etching instructions

(9) 2 Miniature Radio Dials SW/MW/LW also
free with each kit. (10) Circuits and Flans of
eagy-to-build transistorised

30 SUGGESTED PROJECTS

+*“HEATHKITS” can now be seen in London

RECEIVERS & COMPONENTS FOR SALE
(continued) . (continued)

and purchased on easy terms. Free brochure,

DIRECT TV REPLACEMENTS LTD., Dept. VALVES & SERVICE SHEETS

PW?7-9, 126 Hamilton Road, West Norwood, TV and RADIO, most inakes
N aeIeC PRICE 4/6 cach and 6d. postage.

19 SETS (A sets complete) with Power Packs, Valve Price List sent on receipt of stamped
Control Box and all Connectors, tested and envelope.  Valves guaranteed New & Boxed.
working R and T, £6/10/- plus 35/- carriage and Mail Order only.

packing. Setsonly£420 .¢. and p. Head Sets TV ELECTRONICS

£1. 46 SETS, new, unpacked, complete with 2 Marketing House

Head Sets, Connectors Haversack £6/10/-, 361 Edgware Road, London, W.2,

cartriage 17/6‘ WALDEN, Main Road Garage,

South Green, Billericay, Essex.

SPEAKER BARGAIN. Oval 6in. Good-
San also BLAC. 12/6 plus - P. & P, . ELECTRIC SOLDERING-IRON

Money back guarantee. CREST PRODUCTS

which you can build with your own components
on a chassis made from this kit. D

Photographs, Many recently developed very
efficient designs you probably haven’t heard of
yet. (1) Crystal set with biased detector‘ (2)

Hayle, Cornwall. m

Crystal set with voltag drupler

{3) Crystal set with dyna,mxc loudspeaker.
{(4) Crystal tuner with aundio amplifier, (5)
Carrier Power Conversion Receiver. (6) Split-
Load Neutralised Double Reflex. (7) Matchbox
or Photocell Radio. (8) “TRIFLEXON" 'Triple
Reflex with self-adjusting regeneration (Patent
Pending). (9) Solar Battery Loudspeaker Radio.

3 SUBMINIATURE RADIO
RECEIVERS

The smallest 3 designs yet offered to the
Home Constructor anywhere in the World.
Based on the “Triflexon” circuit. Let us know
if you know of a smaller design published anywhere.
(10) Postage-Stamp Radio. BSize only 1.62 x .95
X .25in. (11) Wrist-watch Radio, 1.15 x .80 x
.55in, (12) Ring-Radio, .70 x .70 x .55 in.
{13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Control Receiver. (15) Tran-
sistor P/P amplifier. (16) Intercom. (17) 1-valve
amplifier. (18) Reliable Burglar Alarm. (19)
Light-Seeking Animal, Guided Missile, {20)
“Perpetual Motion™ Machine, Atmospheric Engine.
(21) Metal Detector. (22) Simple Transistor
Tester. (23) Human Body Radiation Detector.
(24) Electronic Man/Woman  Discriminator.
Thermal Proximity Fuse. (25) Pocket Signal
Injector. (26) Pocket Transceiver (Licence
Required). (27) Constant volume Intercom.
(28) Remote Control of Models by Induction
(29) Inductive Loop Transmitter. (30) Pocket Double
Reflex 6-transistor semsitive receiver with trans-
former-less push-pull output.

P.C. Kit Price 8/8, Post and Packing 1/6.
Extra Laminate Board available.

STOP PRESS!
PHOTOELECTRIC

PRINTED CIRCUIT KIT

Build 10 EXCITING
PHOTOELECTRIC
DEVICES

on a Printed Circuit Chassis, Basic Kit: 39/6.
Post and Packing 2/6. Contents: 2 Copper
Laminate Boards and all chemicals required.
Etching Manual. Latching Relay and Bracket.
Infra-red sensitive Photocell and Hood. 2 high-
gain  Transistors. Resistors, cond. Terminal
Block, Elegant Plastic Case. Hssential Data
and Circuits of easy-to-build

10 PHOTOELECTRIC PROJECTS

(1) Simple Photo-switch. (2) Modulated Light
Alarm. (3) Long-Range 8tray-Light Alarm.
(4) Relay-less Alarm. (5) Warbling Tone Electronic
Alarm. (6) Closed-Loop Alarm. (7) Projector
Lamp Stabiliser. (8) Blectronic Projector Modulator.
(9) Mains Power Supply Unit. (10) Car Parking
Light Controller. Basic Kit enables you to build a
simple Photo-switch/Burglar Alarm (No. 1).
Bxtra parts required for more advanced designs
obtainable separately.

Our customers write;
“Very interesting designs . .. Worth it for
the circnits alone ... Thanks for the Kit. Really
wonderful value for money ...I found your
publication of intense-interest.”

“YORK ELECTRICS”
I8la YORK ROAD, LONDON, S.W.I1
Send S.A.E. for details and photographs

MISCELLANEOUS FANTASTIC

“BERNIESOUND” (AUDIO ENGINEERS). BARGAIN OFFER
Consulting Film/TV Sound Engineers. Details

of services available from: Mr. Brown, 1 Effie i:olghat‘:&elgil&%lgst% chgtafclﬁgg{g
Place, London, 8.W.6. handle forms cover for iron when
not in use. With 4ift. Safety

2 3-core flex. Indispensable for
ELECTRONIC MUSIC . every home  handy-
mm}é A bgon to model ONLY

Then how about making yourself an electric %3? ‘Z{i@n W?rélfécs‘éssé?ﬁ 1 0 /

organ? Constructional data available— thusiast. Offered to

full circuits, drawings and notes! It has you at this new amazing Post

5 octaves, 2 manuals and pedals with 24 vrice, Free

stops—uses 41 valves. With its variable

attack you can play Classics and Swing. C. H. SERVICE (Dept P_w_)

Write NOW for free leaflet and further

details to & S., 20 Maude Street, Lusted Hall Lane, Tatsfield, Kent,

Darlmgton, Durham, Send 3d stamp.

MADE

AT LAST! Printed circuit boards at a price M o R S E EASY !
you can afford. Supplies for all published
designs in Electronics, Radio, TV, and Hi-Fi The Famous RHYTHM RECORDED COURSE
magazines. ComponTn(tis als/o I'fllvasllagle for all ;:I‘illt;fi I;’cl]\llfn practice time down to an absolute
circuits. Bargains include 5 % Hi-Stab resistors
4d. each, general purpose germanium diodes a&ngn%t&intagaé%e%gmmgoolfm%xélryalawgés{Y%}O
6d. each, SAE full details. BEEJAY ELEC- read 18 wpm. If you wish to read Morse easily
TRONICS (Dept. PW) 106, Reddicap Heath and naturally please enclose 8d. in stamps or
Road, Sutton qudﬁeld, Warwickshire. two international reply coupons for full explana-

tory leaflet to:

CONVERT ANY TV SET into an Oscilloscope. G3CHS, 45 Green Lane, Purley, Surrey.

Diagrams and instructions 12/6. REDMOND,

42 Dean Close, Portslade, Sussex.

?HTOMATIC Parking {.ight EOﬁtLollerf units SPECIAL OFFER

ully transistorised, no relays. Full kit of parts GEVAERT TAPE. New, Boxed, 5%, 600ft.
30/-. Only C.-W.O. J. SARVENT, 41 Nursery ith S d Leader T: i or

Rd., North Anston, nr. Sheffield. ’ 23/_ pg;f aar}d SRS IR ER O RS

FOR SALE Boosters, 57/6 post paid.
T PRICE 4 GNS.
LEE ELECTRONICS

ADHESIVE STRIP LABELS. ${” embossed 400 Edgware Road, Paddington 5521
Send for Free Lists and details of above

Glossy. P.V.C. various colours, 13d. letter.

GRUNDIG MA1. 2 Transistor Pre-amps
for Tape Monitoring or Microphone

C.W.0. & S.A.E. to:— MR. BROWN, 1 Effie
Place, London, S.W.6.

PANELS AND BOXES

HAMMERITE Eetsspaiivos 240~ ELECTRIC POWER amszee

X 151- {* gent by road)
TTia: ers up to 5/-, 9d.; up to 10/-, 1/9;
over 10[- 2/9. Colours: blue, silver, black or bronze.
Return of post service, Monday to Frida..
From your component shop or direci from the
manufacturer:
FINNIGAN SPECIALITY PAINTS (PW)

TTERN

® IEPar e s B rr ox © VI from 12 -+ CAR BATTERY
, i N

T o8 jgton..... 382 || | " AMERICAN DYNAMOTOR UNIT

Taput 12y, otpot 200/250v. at 150 1o 220watts.
Perfect for TELEVISION, POWER TOOLS and ail
utiversal AC/DC ELECTRICAL EQUIPMENT, gives
wondertul results. Price ONCY £ T+ 204delivery
Send stamped eavelope for ful ilustrated details
Dept  SCIENTIFIC PRODUCTS, CAEVELEYS, Lancs

Mickley 8quare, Stocksfield, Northumberland.
Tel. Stocksfleld 2280.

(Continued overleaf)

YU KAN GET THIS AIR DRYING

HAMMER FINISH nNow!

Sl l F - sm So professional—the YUKAN aerosol wa,y!

YUKAN Aerosol spraykit contains 16 ozs. fine quality, durable, easy mst;ant: -
spray. No stove baking required. Available in Grey, Blue, Gold, Bronze at 14/11 /
at our counter, or 15/11 carriage paid, per push button self-spray can, SPEC.
OFFER: 1 can plus optional transferable snap-on trigger handle (value §/-) for
18/11, carr, paid. Choice of 13 self-spray plain colours and primer (motor car
quality) also available. Please enclose cheque or P.O. for total amount to: i

YUKAN Dept. P.W.8 307a Edgware Road, London W.2 (10580 ke, afsaraim.
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FOR SALE
{continued)

SPECIAL OFFER

I watt S.T.C. 300 mc/s N.P.N.
Silicon Planar, 1009, Transistors
limited stocks. £I for 6.

3/- each. 0OC44, OC45, OC70,
OC71, OCs8il, 0C8iD, 0C200,
GET!6, GET20.

4/- each. AFlII14, AFI15, AFlle,
AF117, OCI70, OCI7I.

5/- each. OCI39, OCI40, GET7,
GET8, GET9, XCI141,BY[00,0A2! 1.

SUN SOLAR CELL KITS
24 page Booklet on Experiments
inc. 4 Sun Solar Cells, Il/- set.

G.P.O. DIAL TELEPHONES
20/- each. 35/- pair.

Send éd. for full lists:—
inc., S.C.R., Zeners.

CURSONS

78 BROAD STREET
CANTERBURY, KENT

WANTED

VALVES WANTED, brand new popular
types boxed. DURHAM SUPPLIES (C),
175 Durham Road, Bradford 8, Yorkshire.

‘WE BUY New Valves and Transistors. State
price. AD.A. MANUFACTURING CO,, 116
Alfreton Road, Nottingham.

EDUCATIONAL

City and County of Bristol
BRISTOL TECHNICAL COLLEGE
Principal: E. Poole, B.Sc.Eng., M.l.Mech.E., M.|.Prod.E.

GAREERS IN RADIO & RADAR

Marine Radio Officers

2-year full-time course for young men
aged 16 upwards, [éading to Ist and
2nd class P.M.G. Certificates and B.O.T.
Radar Maintenance Certificate.

Conversion Course (2nd Class to lIst
Class).

RT. Course (for Full or Restricted
Licence).

Licensed Aircraft Radio
Engineers

2-year, full-time course for A.R.M.E.
Licences, categories A & B, and 6-
months courses for Radar Rating in
association with the above.

Training given on the latest types of Marine and Aircraft Equipment in newly
equipped Laboratories at

THE SCHOOL OF MARINE RADIO & RADAR

Senior Lecturer: F. E. BARLTROP

For details write to:

THE REGISTRAR
BRISTOL TECHNICAL COLLEGE 2
ASHLEY DOWN, BRISTOL 7

OCEAN LINERS and other ships require

. Radio Officers. State if Attendance or Postal

Course desired. Approved Training Centre:
Radio School, 91 Lancaster Road, Preston,
Lancs.

RADIO OFFICERS see the world! Sea-going
and shore appointments. Trainee vacancies
during 1966-67. Grants available. Day and
Boarding students. Stamp for prospectus.
Wireless College, Colwyn Bay.

CITY AND GUILDS (Electrical, etc.) on
“Satisfaction or refund of fee”” terms. Thou-
sands of passes. For details of modern courses
in all branches of Electrical Engineering.
Electronics, Radio, TV Automation, etc., send
for 156-page handbook—FREE. B.LE.T.
(Dept. 168K), 29 Wright’s Lane, London, W.8.

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Techology, Newport, Mon.

DAMAGED AVO METERS wanted. Models
7 and 8. Any condition. Any quantity.
HUGGETTS LTD., 2-4 Pawson’s Road, West
Croydon.

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARYVIS LTD.
103 North Street, Leeds 7 :

WANTED: Popular Brand New Valves. R.H.S.
Stamford House, 538 Great Horton Road,
Bradford 7. -

‘WE BUY New Valves for cash, large or small
quantities, old types or the latest by return. Send
details. Quotations by return. WALTON’S
WIRELESS STORES, 15 Church Street,
Wolverhampton,

AERIALS

AERIALS BBC2. 12 element 47/6, 9 element
42/6, 6 element 36/3. Including clamp. C.W.O.
SAE for lists, aerials, valves, speakers. D.C.
RADIO Co., 25 Carlyon Road, Newbridge,
Mon.
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TRAIN 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, Electronics,
Telemetry & Computers. 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. II.

SOUND RECORDINGS

A UNIQUE TAPE BUY! Top brand 7in.,
2,400ft., 25/-; 5%in., 1,200ft., 15/-. P. and P.
1 at 2/-, 2 at 2/9, 3-6 at 3/6. Bargains in all
sizes. S.A.E. for list. E. C. KINGSLEY AND
CO. LTD., 93 Tottenham Court Road,
London, W.1, EUSton 6500.

BOOK & PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes 3/6 p/p éd.
1155 set Circuit and Notes ... 4/6 p/p 6d.
H.R.QO. Technical Instructions 376 p/p éd.

38 set Technical Instructions... 376 p/p 6d.
46 set WorkingInstructions... 3/6 p/p éd.
88 set Technical Instructions... 5/— p/p 6éd,

BC.22j Circuit and Notes 376 p/p 6d.
Wavemeter Class D Techn. In-

structions ... ... 3/6p/p éd.
18 set Circuit and Notes 3/6 p/p 6d.

BC.1000 (3| set) Circuit and
Notes ... 36 plp6d.
CR.100/B.28 Circuitand Notes 8/6 p/p 9d.
R.107 Circuit and Notes 5/- p/p 6d.
AR.88D Instruction Manual ... 15/ p/p {/6
Circuit Diagrams 3/- each post free.
R.I116/A, R.1224/A, R.1355, R.F. 24, 25 and
26, A.1134, T.1154 (all models), BC.342,
BC.348), BC.348 (Emp).
Resistor colour code indicator, 1/6 p/p éd.

S.A.E. with all enquiries please. Postage
rates apply to U.K. only.
Mail order only to:
INSTRUCTIONAL HANDBOOK
SUPPLIES

DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

SITUATIONS VACANT

AM.IMech.E, AMILER.E, City and
Guilds G.C.E., etc. Become a Technician or
Technologist for high pay and security.
Thousands of passes. For details of Exams and
Courses in all branches of Engineering,
Building, Electronics, etc., write for 156-page
handbook—FREE. ~B.LE.T. (Dept. 169K),
London, W.8.

SERVICE ENGINEERS. Due to re-organisa-
tion and expansion vacancies exist for a number
of Radio and Tape Recorder Engineers in the
Service Department. A varied range of equip-
ment is handled which will offer plenty of scope
for experienced men to use their Enowledge and
initiative. Good starting rates are offered to
suitable applicants who will progress to Staff
status.

Apply: Service Manager, ELIZABETHAN
ELECTRONICS LIMITED, Bridge Close,
Romford, Essex.



SITUATIONS VACANT
(continued)

SITUATIONS VACANT

(continued)

TECHNICIANS. Vacancies exist for men with
good standard of education, mechanical apti-
tude and/or knowledge of basic electronics to
train for interesting and rewarding careers in
our Technical Service Division. Commencing
salary at age 20 is £630 p.a. at 21 and over £710
plus bonus. For our advanced equipment there
are vacancies for men with electronics experi-
ence in which the starting salary can be up to
£900 per annum plus bonus. Possibilities of
advancement to an income of £1,200 per
annum. Good holiday, pension and sick pay
arrangements.  Please apply to:—Personnel
Officer, THE NATIONAL CASH REGISTER
Co. Ltd., 206/216, Marylebone Road, London,
N.W.1. Phone PAD 7070 Ext. 172.

N o
) “Telecommunications

Vacancies exist for Young Men keen to
make Electronics their career who have
not necessarily acquired great practical or
theoretical knowledge, but who have
suitable interest and who have possibly
already constructed some equipment
themselves. Training will be provided and
applicants will be encouraged to take
technical studies to further their careers.
Applications to Personnel Manager,
Cambridge Works Ltd., Haig Road,
Cambridge. Telephone Cambridge 51351.

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., PM.G. Cert., etc.  FREE
‘brochure from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

RADIO TECHNICIANS

A number of suitably qualified
candidates will be required for training,
leading to permanent and pensionable
employment. (Normally at Cheltenham
but with opportunities for service
abroad or appointment to other U.K.
establishments including London.)

Applicants must be |9 or over and be
familiar with the use of Test Gear and
have had Radio/Electronic workshop
experience. They mustofferat least “O”
level GCE passes in English Language,
Maths and/or Physics, or hold the City
and Guilds Telecommunications Tech-
nician Intermediate Certificate or
equivalent technical qualifications.

Pay according to age, e.g. at |9 £747,
at 25 £962 (highest age pay on entry)
rising by four annual increments to
£1,104.

Prospects of promotion to grades in
salary range £1,032-£1,691. There are a
few posts carrying higher salaries.

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 54)
Government Communications
Headquarters
Oakley, Priors Road
CHELTENHAM, Glos.

MINISTRY OF DEFENCE ARMY
DEPARTMENT

Inspectorate of Armaments

Vacancies exist for Skilled Electrical/
Electronic Mechanics for work in the Wool-
wich area. To work as Mechanic Examiners
in the Electrical/Electronic field on the Repair,
Maintenance and Calibration of Electrical
Indicating and Electropic Instruments. If
necessary, preliminary instruction will be
given in Measurement and Calibration
Techniques.

Applicants should have sound knowledge
and experience in the Electrical andfor
Electronic field.

Rates of Pay:

348/- rising by 10/- annually to 378/-.

Paid sick leave scheme—Two weeks annual
leave in addition to public holidays three
weeks after five years service. Prospects after
period of qualifying service of establishment

in Government service with superannuation
benefits.

Good opportunities for promotion for
suitably qualified entrants.

Applications are invited from skilled men
of British nationality giving details of re-
cognised apprenticeship or experience.

To:
C.E.P.O./L. Arm. Bldg. A.85
Royal Arsenal, Woowich, S.E.18.

PUBLIC APPOINTMENTS

Ministry of Defence (Army Department),
Electrical Test Section, Inspection Test
House, Overley Hill, Salop., requires
TECHNICIAN for direct supervision of
skilled industrial staff engaged on the
maintenance, repair and calibration of a
wide range of electrical/electronic instru-
ments. To assist with the development and
manufacture of special equipment to aid
inspection,

QUALIF‘ICATIONS Recogmsed engineer-
ing apprenticeship, with an electronic
background. Capable of fault finding on
complex circuitry. A knowledge of general
laboratory measurements and calibration
technigues at DC_and LF is desirable.
ONC, C. & G. Finals or equivalent.
SPECIAL NOTE. The Test House is due to
be transferred to Woolwich in near future.
RATES OF PAY. £945 (age 26)—£1,129 v.a,
(National) plus outer London Welghting at
‘Woolwich.

APPLICATION FORMS {rom Manager
(PE2989), Ministry of Labour, Professional
and Executive Register, Atlantic House,
Farringdon Street, London, E.C.4.

1% WIREWOUND RESISTORS
More stable than High Stability Carbon, these
resistors are ideal for instruments. Your value
wound to order lohm to 5000chms 19, 3/3;
£%, 316; up to 20k 1%, 476; 1%, 4'9. Special
prices for quantities of one value, manufac-
turers’ enquiries welcomed,

W 1% HIGH STAB. CARBON
RESISTORS
Good stocks held, with most special multimeter
values, 2/- each, 100 to 10MQ. Stock list
for s.a.e.

Hi~gh Res. Headphones, 2000Q, 10/-, p.p. I/-.
18,000 o.p.v. Multimeter Kit, 65/-.

Multimeters. TK20A, 35/-, p.p. 1/6; EPIOK,

7116, p.p. 2/-; EP20K, 91/, p.p. 2/-; EP30K,
112/-, p.p. 2/9; EP50K, I55/-, p.p. 2/9.

Leather cases EPI0l/20k, 24/-; EP50k, 32/-;
p. 116 (post free with meter).

S.A.E. further details.

PLANET INSTRUMENT CO.
25(W), DOMINION AVENUE, LEEDS 7

BEGINNERS GUIDE
TO ELECTRIG WIRING

J. H. M. Sykes, Assoc.L.E.E.

Covers the complete design and layout
of electrical installations likely to be
needed especially on domestic premises.
All recent advances in the field covered,
including the ring circuit and off-peak
storage heating systems. 180 pages.
81 diagrams. 71"x 5", I5s.

from your bookseller or by post
16s. 6d. from

GEORGE NEWNES LTD.

Tower House, Southampton St.
London W.C.2

2 wmerpes 4

The thrills of VHF Amateur Radio! Comp-
lete Kit, 70-150 Mc/s, costs only 42/6 (by
post, UK, 3/3 extra) also now available, new
transistor Short-Wave kit model TR2 10—
180 metres, ideal for beginners to Ham radio
via simplified “Easy-Build” step-by-step
instructions from 79/6. Write today enclos-
ing a stamped addressed envelope for liter-
ature and full details. Overseas enthusiasts
note we despatch to all parts of the world—
local stamp OK for literature. ‘“GLOBE-

KING” (Regd.) precision standard products
tried and trusted by Amateurs everywhere.

JOHNSONS (Radlo)
8t. Martins Gate, Worcester
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DANE

Electronics
39 Bareack fd. Northamplon

SOUND BARGAINS

LAB.80 Transcription Player

Made for the connoisseur, with advanced

features including record changing
facilities, low-resonance wood pick-up J
arm, anti-static turntable mat, heavy alloy
turntable, magnetic repulsion auto-trip
pick-up arm bias compensator and cueing
facilities on manual. Less cartridge.

£26.0.0.

SP.25
High quality single player, features
include integral cueing device which

raises or lowers pick-up at any point on
record. Less cartridge.
£11.10.0.

AT.60

Accepted as the automatic turntable fore-
most in its class. Manual and auto. Less

cartridge.
£11.19.0.
3000

Low mass tubular pick-up arm designed
for use with high compliance cartridges is
special feature of this most efficient
model. Stereo with sonotone 9 T.H.
cartridge, and Diamond stylus.

0.10.0.

SRP.12
Extremely compact and inexpensive single
player with good performance.

£5.5.0

1000
Automatic model 10” turntable. Ex=
ceptional value at very low cost.

£6.19.0.
All above models wired for STEREO.

High Quality Cartridges

Acos GP.83 Stereo /6
Acos GP.73 Stereo 10/~
Acos GP.67 Mono 9=

SONOTONE 8T less shell 15/«

EV.26 with shell and Diamond stylus 30/-
As above with Sapphire 25/~

NEW! AIWA RADIOS

made in Japan

AR/132 10 Transister AM/FM  £9.19.6
AR/810 8Tradns|s:er. S‘I‘.lcng,
Medium and Short
Wavebands, £1L.11.0.
All goods fully guaranteed. Post and

packing paid.

To DANE ELECTRONICS
39 Barrack Rd. Northampton
| am interested in/please send me

Cheque/P.O. enclosed for.

P.O. No.
NAME

ADDRESS

PADGETTS RADIO STORE

OLD TOWN HALL,
LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866

New Boxed 14 inch tubes MW36/2¢ 37/6.

Carriage 10/-,

New Regunned Seconds

Carriage 10/-.

Small Model Makers Motor 13 inches x 1%

28 Volts D.C, will run from 12 Volt. 5/-, Post 1/9.

Also small Blower Fan 7/6. Post 1/9.

New Boxed Tube Utit, CR 100, Complete
Two small CRT Tubes VCRX393 and

VCRX298 Plus 21 small valves and 0-1ma meter.

Relays removed, 57[-. Carr. 10/-.

Reclaimed Tub Six months’ guarantee.

AW43/80, 30/-. MW43180 30/-. MW43/69, 30/-.

CRM172, 80/-. CRM142, 17/-. 12in, Tubes 10/-.

I7in. Tuabes perfect but without guarantee,

17/- each. Carriage on any tube in G.B., 10/-.

Specially Selected Nearly New Valves

AW43/88, 37/6.

with 6 months’ guarantee. Single valves.
Post 7d.
PY33 8/= 5/~ EFgl 2/
PCcCs4  5/6 ARP12 1/6 6K7 19
PCF80  5/6 ECL80 3/6 6K8 2l-
PL36 - ECC83 5= 6V6 1/9
PL81 5/6 “ECC82 413
VALVE LIST

Ex. Equipment, 3 menths’ guarantee.
Single Valves, Post 7d.
E¥80 18 KT36 5/- 6Fl4 /-
ECL80 16 PCF80 /- 10C2 /=
EF91 d. PCC84 2f- 10P13 2/6

BI1 e PCL32 4f- 10P14 /-
EBF80 /- PCL:83 3f- D1 -
ECC81 /- PCL.84  3/- 20L1 /-
ECCB82 /- PCL.85 3i- Pl -
ECC83 - PZ30 5i- 20P4 86
EL84 = Pysl 1/6 UsoL E:
EY51 216 PY82 1/6 U329 /-
EF50 /= PL81 4f- U301 /-
EY86 /- PL36 5/~ Ulgl /-
6K25 /- PY33 /= 28l /-

4 f- 6B8 1/6 U282 /-

6P25 /- 6F1 1/- U25 /-

Special Offer. Bush TV56 17in. 13-channel
TV Sets_in good working order fitted with
good tube. ~Cabinet condition fair. £8.
Carriage 10/-.

Untested 17in. TV Sets, complete, fitted with
all BBC and ITV coils, 50/~ Carriage 10/-.

New Jap Earpieces complete with lead and
plug, 8 ohms 38 or 5mm., 1/11 or 20/- per doz.
Post Free.

Diodes. Top grade.

Post Paid.

Perfect Speakers removed from T.V. sets.

Round 8in., 6/-~. Rola 6 x 4, 8/-. Goodmans

T x 4, 5/-._6in. Round, 3/-. Philips Sin. Round,
8/-, Plus Post on any Speaker 2/9. 6 x 4, 6in.
%ndd51n Round Speakers, 6 for 20/~. Post
aid.

No duds 3/- per doz.

NEW VALVES!

Guaranteed Set Tested
24 HOUR SERVICE

1R5 4/- | DL33  6/6 \ BL33  6/3 | PYS2 4/9
185 3/9 | DL35 4/9 | EL4L 7/6 | PYs3 53
174 2/9 | DLO2  4f3 | KL84  4/8 | PYS00 5/11
384 4/3 | DLO4 - | EM81L  6/6 | B2

3v4 5/- | DLO6 5/11 | EY5L 5/11|U25  8/3
5Y3GT 4/6 | DY86 6/3 | EY86 59 | U26 8/
6K7G 3| DY87 6/9 | EZ40 5/6| Uiol 9/¢
6K8G  3/3 | EABCS0 6/6 | EZ80  8/9 | UsoL 10/8
6V6G  3/- | EBO4L 6/3 | EZSL  4/3 | Usor 1aJg
1002 11/- | EBF80 5/9 | KT61 6/3 | UABCS0 5/-
2051 11~ | EBF89 5/9 1 N78  14/6 | UA¥42 6/11
2023 10/6 | ECC8L 3/3 | POCS4 ' 5/8 | Upoar gjg
20P4 13- | ECC82 48 | PCCS9 818 | uppay o6
S0FL1 93 | EOCBS 4/8 | PCF80  6/3 | Upwey 5/
30LI5  9/9 | ECC85 5/3 | PCFS2  5/9 U0084 Al
30P4 11/6 | ECH30 5/9 | PCF805 8- 8-
30Plo 11/6 | BCH42 7/9 | PCLS2 6/8 UCF

30PL1310/3 | ECHSL 5/6 | pCiss 89 | U 802 &3
DACSS 6/9 | ECLS0 5/11 | PCrss 76 | UOHL /8
DAFol 39 | BCLS2 6/6 | PL3s L
DAFoS 5/11 | ECLss §f- | PLs1 /6 | JCLS2 7
DF33  9/6 | EF39 86 | PLs2 5/ | UCL83 9/
DF9L EF41 5/9 | PLs3 5/11 | UF4l  6/6
Dr96 5/11 | EF80  4/3 | pLsa /- | UF89  5/6
DE32 9~ | EF85  5/- | PYsz 89| ULl 7/9
DKol 4/- | BF86  8/6 | PY33 g/9 | UL84 5/9
DK92 /9 | EF89  4/3 | PYs0 49| UY4lL 4/9
DK96 6/3 | EFOL 2/9{ PYS1 5/- [ UYSs 4/

Postage on 1 valve 9d. extra. On 2 valves or more,
postage 6d. per valve extra. Any parcel insured against
damage in transit 8d. extra. Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON LONDON N.ié

SWLs *+ SWLs - SWLs + SWls

- Hark!
[ Hark!

—the DX is calling

Special RX tuner
43" x 33" x 31" .

JOYSTICK

Variable Frequency

ANTENNA SYSTEM

This revolutionary and pat. pend. aerial system
‘possesses the unique property of an even response
over all frequencies between 1.4-30 Mc/s.

Every JOYSTICK Aerial System is supplied
complete with feeder and an aerial maiching unit.
Just connect your RX—it is ready to go and
gives an unprecedented 1ift’ to signal strengths
especially for ‘cliff and ‘cave’ dwellers—EVEN
FROM UNDERGROUND! Naturally the
advantages of using the ‘JOYSTICK® ‘up-in-the-
clear’ are even greater!

4,000 Joystick aerials all over the world haye
already shown that this is the first major break-
through for 20 years in the field of aerials, The
periormance for such a compact unit (7.6in.
assembled) is staggering. Even the sceptics have
been convinced once they have understood the
basic principles and have followed the simple
‘bune-up’ procedure given in the detailed in-
structions.

.
New Joystick Range
There is now a whole new range of Joystick Aerial
Systems—made to match your QTH, your rig and
vour pocket! The SYSTEMS cover SWL, TX/RX,
- indoor and outdoor, mobile and even a new
JOYMAST ! Made only in the finest materials the
| SYSTEMS are reliable and permanent! Read all
|} about them in our mew brochure:—

GUARANTEE: Pariridge operate a rigid, 100°,
Money Back Guarantee if you’re not completely
satisfied!
Read testiponials from all over the world!
“Four different receivers showed improved
performance over a dipole” reports the T.8.A.
C.Q. Magazine,
“Excellent results, Australia, Ceylon, South
Africa at good strength althnugh lately reception
conditions have been poor.” W. Cummings.
Lossiemouth, Scotland.
WASLEM—Henry Wilkins Y11 of Houston
Texas, writes: “The Joy-stick really surprised me;
it really works like you said it would . .. I took all
my dipoles down.”
L.G. Rigden, Leighton Buzzard: ‘I cannot speak
too hlghly of my internal Joystick which con-
L] tinues to give most excellent recepmon
G3UGB—A. Woifenden, Bristol: I have used
the Joystick for some months now and am more
than pleased with its performance. . .extremely
good reports on 16031 and 30M.

READ ALL ABOUT IT!

This ticket will bring you the new brochures by
return of post!

: PARTRIDGE ELECTRONICS LTD. :
1

Caister House, Prospect Road,
l Broadstairs, Kent

Tel. THANET 62535
1 NAME ... TS e
ADDRESS ........

T, |
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SPEGIAL RADIO
GHASSIS OFFERS

‘TI'EREEIF'HDHJF F'..JF.‘ILI.'}G £ CHASS

Magnificent  ‘Continental’ Stereophonic
Radiogram Chassis with piano key switches,
built-in ferrite rod aerial. Complete with
two 10” elliptical loudspeakers, plus a mono/
stereo 4-speed autochanger. Complete
£29.19.6. Chassis only 194 gns.

Special terms available of £7.10.0
deposit followed by 18 monthly pay-
ments of £1.9.1 (total H.P. of £33.13.6) +
15/« P. & P. Send £8.5.0 now.

IMPERIAL HI-FI
STEREOPHONIC RADKIGRAM CHASSIS

The Imperial Stereophonic 4 waveband
chassis has the most advanced specifications
yet offered in this country. There is a built-
in ferrite rod aerial, seven piano key buttons.
Long-Medium-Short and YHF bands. Com-
plete with two 10” loudspeakers plus a
mono-stereo 4 speed automatic record
changer. Complete £41.9.6.

Chassis only 294 gns.

Special terms available of £10.7.6 de-
posit followed by 24 monthly payments
of £1.11.8 (total H.P. £48.7.6) +-17/6
P. & P. Send £11.5.0 now.

HI-FI EMPRESS RADIGERAM CHA-; 5
i

This fabulous ‘Empress’ Hi-Fi radiogram
chassis is offered complete with 10”7 loud-
speaker plus 4 speed autochanger. At
only £24.3.0. This is the bargain of the year.
Chassis only 15} gns.

Special terms available of £6.3.0 de-
posit followed by 18 monthly payments
of £1.3.4 (total H.P. £27.3.0) -15/- P. & P.
Send £6.18.0 now.

All Lewis Radio equipment including valves
are fully guaranteed for one year. Send your
cheque or P.O. today while stocks last to
Dept. P.86.

LEWMS RADIC, 100, CHASE SIBE, SOUTHEATE
LCMOON. MM, Telephone: PAL 3733/ 9004

RADID AMATEUR
HANDBOOK

40/- by A.R.R.L. 216

TRANSISTOR ETCHED-CIRCUIT
PROJECTS by |. Kyle. 24/-. Postage |/-.

TRANSISTOR ELECTRONIC OR-
GANS FOR THE AMATEUR by
A, Douglas and S. AStley. 18/-. Postage
ifl-.

KNOW YOUR SQUARE-WAVE &
PULSE GENERATORS by R. G.
Middleton. 21/-. Postage |/-.

CIRCUITS FOR AUDIO & TAPE
RECORDING by F. C. Judd. 7/6.
Postage /-,

TELEVISION SERVICING HAND-
BOOK by G. J. King. 35/-. Postage |/6.

TAPE RECORDER SERVICING
MANUAL by H. W. Hellyer. 63/~
Postage 2/-.

UNDERSTANDING AMATEUR
RADIO by A.R.R.L. 18/, Postage |/6.

TRANSISTOR POCKET BOOK by
G. R. Hibberd. 25/-. Postage I/-.

COMPLETE CATALOGUE i/-

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185

Open 6 days 9-6 p.m.

VO O OV Y Y Y T VIV VYV VYV  V VYV VVYy 9o vV VYo w

° 4
- TXEMBOURG

POST FREE
On your own
TRANSISTOR PORTABLE!
% Boosts Pirate and distant stations,
+% No Plugs—No Connections! Just place
Dewtron Wave Trap near radio.
+% Extends Battery life — reduces ‘fading’.
% Use in car, caravan, without aerial.
‘With PP3 battery (life several months).
DEW. LTD., Dept. P.W., Ringwood Road,
FERNDOWN, Dorset.

ABC’s OF SILICON
CONTROLLED RECTIFIERS

By LYTEL [é/- P. & P. -

Electronic Corroslon Control for Boats by
Lenk. 22/6. -

Transistor Spemﬁcamon a.nd Suhstltutlon
Handbook by Techpress. 15/-. &P.1/-,
Transistor Car Igmtlon Systems Handbook
by Ward. 22/6. L 1-

World Radio 7 T V Handbook by Johansen.
28/ P. & P.1/-.

.é&lmateur R:tidlo Call Book 1966 by R.8.G.B.
isella(/’s of E}l}ec?‘omc Test Equipment by Smith.
Where possible 24 hours service guaranteed.

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET
LONDON, W.C.2
(adjoining Lisle Street)

6 VALVE AM-FM TUNER
UNIT

Med. and VHF
180m-550m., 86
Me/s.-103 Mc/s.,
6 valves and
£ metal rectifier.
Self-contained
power unit A.C.
200/230V operation. Magic-eye indicator, 3 push-
button controls, onfoff, Med.. VHF. Diodes and
high output Sockets with gain control. Illuminated
2-colour perspex dial 11l}in. X 4in., chassis size
11gin, x 4in. X 5§in. A recommended Fidelity Unit
for use with Mullard *“3-3" or ‘‘5-10" Amplifier.
Bargain Price, Complete kit of parts, inc. Power
Pack as illustrated, £10.19.6. Carr. 7/6. Ditto less
Power Pack, £9.19.6. Carr. 7/6. Circuit and Const.
details, 4/8. Free with kit.

MULLARD “3-3” &
Hi-FI AMPLIFIERS

8 OHM AND 15 OHM QUTPUT. “3-8" Amp. 3-valve,
8 watt Hi-fi quality at reasonable cost. Bass Boost
and Treble controls, quality sectional output trans-
former, 40 ¢/s-25 ke/s 14+-dB. 100mV for 3W, less
than 19 distortion. Bronze escutcheon pane]
ggmglgte Kit only 7 gns. Carr. 5/-. Wired and tested

MULLARD *5-16” AMPLIFIER, 5 valves 10W, 3
and 15 ohms output, Mullard’s famous eircuit with
heavy duty ultra-linear quality output tir. Basio
amplifier kit price £9.19.6. Carr. 7/6. Ready built
11; gns.

2-VALVE PRE-AMP. UNIT. Based on Mullard’s
famous 2-valve (2 x BF86) circuit with full equalisa-
tion with volume, bass, treble. and 5-position
selector switeh. Size Oin. X 6in. x 2iin. Complete kit
8 gns. Ready built, £7.19.6, Carr. 3/6.

5(5_ I 0))

THE MODERN BOOK CO.

C0-AX 80 OHM CABLE, High grade low loss Cellular

air spaced Polythene-—1in. diameter. Stranded cord.

Famous manufacturers. Now only 6d. per yard.
Bargain Prices—Special lengths:

20 yds. 9/-, P. & P. 1/5. 40yds.17/6.P. & P.2/-.

60 vds. 85/-. P. & P. 3/,

Co-ax Plugs 1/-, Sockets 1/-,

Compler: 1/3. Outlet boxes 4/6.
VOLUME CONTROLS—5K—2 Meg ohms. 3in
SPINDLES, MORGANITE MIDGET TYPE 1iin.
dia. GUAR. 1 year LOG or LIN, ratios, less Sw.3/6.
D.P. Sw. 5/=. Twin Stereo less Sw., 7/8. 100K to 2m/
ohm with D.P. 8w., 9/6. Some log/anti log values
less Bw., 8/,

TYGAN FRET (Contem. pat.) 12m X 12in., 2f=;
12in. x 18in., 3/-; 12in. x 24in., 4/, etc.

VYNAR vasied patterns, 2f- sq. ft.

RESISTORS—] Modem ratings full range 10 ohms to
10 megobms. 209% 3-% d. ea., ditto 1 w. 6d. ea.,
2 w. 9d. ea., 10°, ,}# 4d ea., a°’ Hi-stab., -} w.
6d. ea. (below 100 ohms and over 1 meg. 9d. ea.).
19% Hi-stab, 3 w. 1/6 ea. (below 100 ohms 2/« ea.).
WIREgJ/ UND. 25 chm to 10K. 5 w.1/3, 10 w. 1/6.
15

BONDACOUST Speaker Cabinet Acoustic Wad-
ding. Approx. Lin. thick, 18in. wide, any length cut,
23 tt. 6/- yd.

CONDENSERS Silver Mica. All values, 3 pF to
1,000 pF, 6d. each. Ditto ¢eramios 9d. Tub. 450v,
T.C.C., efe. .001 mFd,, .01 and 1/350v 9d. .02-500 v.
1j-. .25 Hunts 1/6. 5 .C.C. 1/9, ete. efe.

CLOSE TOL, S/MIC 10%, 5 pF, 500 pF 8d.
600-5,000 pF 1f-. % b} pF-100 pF 8d. 100-500 pF
114, 575 pF-5,000 pF 1/6.

ENAMELLED GOPPER WIRE—NEW PRICES.
2 oz. reels 14g-20g, 8/-; 22g-28g, 8/6: 36g-38g, 4/9;
39g¢-40g, §f- ete.

ALUMIN. CHASSIS. 18g. plain, undrilled, folded
4 sides, 2in. deep, 6in. x4in., 4/6; 8in. X 6in., 5/9;
10in. X 7in., /9; 12in. x 6in., 7/6; 12in. x Sin., 8/« etc.
ALUMIN, SHEET. 18g. 6in. X 6in., 1f-; 6in. x 9in.,
1/8; 6in. x 12in., 12/-; 12in. x 12in., 4/6, etc.

EMPTY TAPE REELS (prastio)
PLASTIC REEL CONTAINERS

ELECTROLYTICS ALL TYPES NEW STOCK
TUBULAR CAN TYPES

25/25v. 50/12v., 1/9; 50/50v. 100/25v., &/-; 8/450v.
4/350v., 2/8; 16/60/450v., 5/6; 32/32/450V., 6/6;
84-8/450v., 4/6; 324-32/275v., 4/6; 50-+50/350v.,
6/6; 60+250/275v., 17/6; 1004300/275v., 12/6.
Transistor Midget types—all values 1 m¥Fd. to 50
mFd., 1/9 ea. 100 m¥Fd., &/, 12v.

Only a small selection from our
vast stocks. Send for full bar-
gain lists, 8d.

RADIO
COMPONENT
1% SPECIALISTS

70 Brigstock Rd., Thornton Heath, Surrey.
THO 2188. Terms 0. W.0. or 0.0.D. Post and Packing
uplo 3lh., 1/-;11b.,1/9;31b.,8f-:51b.,8/9:81b., 4[6

Haurs 9 am—G pm., 1 pm, Wed.

301



T ————

5

EQUIPMENT CABINETS
OF DISTINCTION

THITHIHHE TR AN

Imperial
ST R

@ Illustrated in this advertisement are
t fine cabinets from the Lewis
Radio Range.

B HHHTHTSHEHITH AN

® Thesc cabinets are just two of a
really extensive range.

® Each one carefully made by British
Craftsmen and soundly constructed
from the best materials available.

@ Fili in coupon below to obtain FREE
catalogue showing this wonderful
range of cabinets.

TR
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Al

¥

Lowflex

STz

r————————————-

1 f'fé THE NEW LEWIS |

| FKEEZ  RADIO CATALOGUE |

I Designed to assist your choice of I
Cabinet.

I The New Lewis Radio Cabinet Cata- I
logue—the most comprehensive ever

I prepared. Sent absolutely FREE! I

I Please send your FREE cabinet catalogue. I

I NAME.ere I

I ADDRESS .....cccoivenne 1

I oo (Dept. P86)
Capitals please

1

i

! I
LEWIS !
}

1

100 Chase Side, Southgate, London
Tel.: Palmers Green 3733/9666

L—-——————————J
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EXTEND YOUR RANGE
WITH THESE FAMOUS
‘PRAGTIGALS’

PRACTICAL
ELECTRONICS

All you want to know about
all branches of electronics.
New ideas—new methods—
new developments—

plenty of fascinating con-
structional projects to tackle.
August issue, on sale

July 14th—2s, 6d.

PRACTICAL
TELEVISION

Try your hand at building a
television receiver—find

out about all the latest
developments—get wise to
every detail of TV construc-
tion. It’s all in this up-to-

- the-minute monthly. August

issue, on sale July 21st—2s.

ORDER THEM FROM
YOUR NEWSAGENT NOW!




Mon.-—-Sat. 9 a.m.
—5.45 p.m.
[ ) ® ® valves No Early Closing
brand new ©Open Daily to Callers
144-146 WELLFIELD ROAD, STREATHAM, S.W.I6 and boxed  Tel. STR 0199, 1649
O0A2  5/3)6BH6 7/ | 6K7G  1/6 | 7Y4 5/ ] 20F2 11/« 78 4/6 ) DE32  7/9 | ECH21 19/- 4 @/-) PCC189 10/- | 8130  12/6 | ULS4  5/6
ocs 5/- | 6BJ6 /6 | 6K7GT 4/8 | oBwe 8/- | 20L1 15/~ | 80 5/- | DK91 5/~ | ECH35 18/~ | ESUL5027/6 | PCFS0 6/6 | SP 9/-| UM8) 7/~
1A7 7/9 | 6BQ7A 7/8 | GKSM  8/6 | o3 1p/g | 20P4 14/ | 85A2  8/6 | DK92 9/9 | ECH42 8/- | EY51 6/- | PCF82 6/- |SP41  1/8|UUs 18/8
1D5 8/- | BBR7 10/6 | 6K8G  8/- | {oc5 79 | 20P5  18/- | 150B2 14/6 | DK96 /6 | ECHS1 5/6 | EYS6 6/3 | POF84 8/-|S8P6L 1/-|UU7 13/8
1H5  7/6|6BRS 7/6 | 6KSGT 8/8 | g7 19/g | 25A6 66 |150C4 12/6 | DL70  7/- | ECHS3 6/6 | EZ35  4/9 | PCF86 8/6 | 8U25 19/6/ UU9 8-
1LD5  5/- | 6BS7 15/- | 6K25 20/- | 1op3  19). 25L6GT 4/6 | 801 5/- | DL92 4/9 | ECL80 , 6/- | EZ40  5/6 | PCF801 9/9 | SU2150 12/6 | UY21 7/6
INSGT 8/- | 6BW6 8/6 | 6L1 96 | 10pp  9jp | 2040 6/ | 807 7/9 | DE93  3/6 | ECL82 ' 6/6 | EZ41 6/~ | PCF202 9/9 | T4l 9/-| UY4l  4/6
1R5 5/- | 6GBW7 8/6 | 616G  7l- | 1op1g g/ 2524 8/3 813  80/- | DL94 6/- | ECL83 9/- | EZ80  5/6 | PCF80510/8 | TDD4 %/-|UY85 4/9
184 5/- | 6C4 1/9 | 6L18 V6 |3511 19/ | 2525 7= 866  10/- | DL95 /6 | ECL86 8/6 | EZ81  8/6 | POF806 13/- | TH41 25/-| VMP4G 17/-
185 3/3 | 6056 4/- | 6Q7C 56 | 19T D11 10/. | 2026 8/6 | 954 4/- | DL96 6/~ | EF9  20/- | GZ30  8/6 | PCF80812/6 | U10 7[-| VP4B  27/6
1T4 2/6 | 6C6 3/9 | 6QTGT 9/- | 10713 igjg | 28D7  5/-| 1625  5/. | DM70 5/- | EF36  8/-| GZ32 9/~ | PCL82 . 8/6 | Uld 7/~ | VR105/305/-
3Ad 3/8 | 6C8C  8/= | 68AT W= o e Taro | 30CL  8/6 | 4022AR15/- | DYB6  7/- | EF37A 9/6| GZa4  9/9 | PCLS3 g/ | ULY  80/-| VRISO/305/-
3Q4 6/6 | 6CD6G 22/6 | 68C7  6/6 | 150n 3’3 30015 9/6 | 5763 10/6 | DY87 7/9 [ EF39  5/- | KT36 22/6 | PCL84 Y/- [ U2  10/-| VI25 29/-
3Q5 8/8 | 6CHS 8/ 6867  4/- | 72 AU76 5/9 30017 12/ | 7193  1/6 | B88CC 14/~ [ EF41  6/6 | KTél 17/8 | PCL85 9/38 | U26 10/« | VI31 59/~
384 419 | 6CW4 14/ | 68H7  2/6 | 12402 5’, 30F5  9/- | 7475  2/6 | EAG0  2/- | EF50 2/- | KT66 20/~ | PCL86 8/8 | U78 3/6| VU111l 6/
3V4 6- | 6D6 29 | 6807 - | [04NT Pl | S0FLL 108 | ATP4 1/ | EABCS0 5/6 | EFS0  4/6 | KTS1 10/ | PENA4 20/- | UI9l  11/-| VU120 9-
5R4G 8/~ | BES 5/9 | 6SK7GT 4/9 | 124550 30L15 12/- | ATP5 7/~ | EAF42 7/6 | EF86  4/6 | KT88 28/- | PENB4 20/ | U251 11/6| VU508 25/-
5U4G 4/« | 6F1 9/- | 68L7GT 4/9 SBE f’é 30117 12/6 | ATP7 4/8 | EB41 4/6 | EF86  6/6 | KTW61 4/3 | PEN45 /- | U301 12/-| W8IM 5/
5V4G 8- | 6F5G 5/ | BSNTGT 4= %2]3117 /9 | 30P12 10/- | AU2  80)- | EBOL  3/- | EF89 4/ | KTZ41 8- | PEN46 2/9 | U403  6/6| X738  26/6
5Y3GT 4/6 | 6F6G 4/~ | 68Q7 8/- 1208GT 7’8 30P19 14/~ | AUS 6/ | EBC33 6/- | EF91 2/9 | ML4 17/6 | PL36 9/6 | USOl 18/6| X79 41/~
5Z4 10/ | 6F8G  4/6 | 6U4GT 10/- | 12 ’6 30PL1 11/- | AZ1  8/9 | EBC4l 6/6 | EF92 2/6 | ML6 12/6 | PL81  7/- | UABCS0 5/6 | XH1-5 5/«
6/30L2 10/- | 6F11 12/8 | 8USG  7/6 12?,1%13’3 30PL1312/6 | AZ31  7/9 | EBCO0 8/6 | EF98 10/- | MSP4 12/6 | PL82  5/- | UAF42 7/-| XPl-56_ 5/-
6A7 = 15/- | 6F13  B/- | 6V6M 8/ | [S0ET 7’3 30PL14 12/6 | CBL31 28/6 | EBF80 5/- | EF183 6/6 | MUl4  4)- PL83 6/= | UBCAL 6/6 XSG15IOI-
6A8G 12/6 | 6F14 12/6 | 6V6G  6/6 12K7GT3/ 35A5 17/- | CK502 5/- | EBF83 7/3 | EF184 6/6 | MX40 12/6 | PL84  6/3 | UBCS1 7/-| Y63 78
BACT 3/-|6F23 /8| 6V6GT Y- | J0RIAN 8/,0: 35L6  5/9 | CL33 12/6 | EBFS9 5/9 | EL32  8/- | N37 10/« PL500 14[6 UBF80 5/9 | Tubes
6AK5  4/6 | 6G6 2/6 | 6X4 /6| 0L 0N 3/ 35W4  4/9 | CY31 10/- | EBLL 17/6 | EL33 17/6 | N78  15/- 18/8 | UBF89 8/3|3EG1 40/~
6AL5 8/- |6H6  1/3|6X5G  4/9 12SQA7 6/5 3523 10/~ | DAC32 7/6 | EBL21 10/8 | EL34  9/6 | N108  15/- PY33 8/6 | UCCS4 8/8! 3FP7 12/6
6AM5  2/6 | 6I5M  6/8 6X5GT 78 | 138Gy 8;6 3oZ4G’1‘ 8/9 | DAF91 8/3 | EBL31 27/6 | EL4L 7/ | NGT1 8/- | PY81 5/6 | UCC85 6/6|5CP1 80/~
6AM6 2/9 | 675G  2/8 - | 13550 o 5/6 | DA¥98 6/- | ECC81 3/3 | EL42 7/8 | NGT7 25/- | PYS2 5/6 | UCFS0 8/6| CV1526 40/-
6AQ5 6/~ | 6I5GT 4/8 7B7 - | 12557 359 37 5/ | DCCY0 8/- | ECCB2  5/- | EL84  4/6 | 0Z4 4j- | PYS3  6/- | UCH42 7= 13
6AS7  922/6 | 676 8- | 705 10/- | 15587 orp | 2 4/6 | DF33 8/ [ ECC83 4/8 | ELo0  6/- | PC86 10/- | PY800 5/9 | UCHS1 6/3 £3.0.0
6AT6  3/6 | 6J7M  8/6 | 7C6 8- | o 5/ 50B5  6/6 | DF70 B/ | ECC84 /6 | pyo; g/ | poss gy | EYE0L 6/3 | UCLS2 7/9| VORT 27/6
6AU6 6/~ | 6J7G  4/3 | TD5 8/~ | 1o87 20/' 5005  6/3 | DFOL /6| ECC85 5/9 |t 106 | pogy 9y | B2 4/- | UCL83 8/9 | VOR517B
6B8G 2/~ | 6J7GT 8/6 | 7TH7 5/= _ 20/~ 50CD6G35/- | DF92  2/6 | ECCS8  8/9 4 I- | R1g 7l- | UF41 - 30/~
6BA6  4/9 | 6K6GT 5/- | 7R7 .19/6 | 19AQ5 7/6 | 50L6GT 6/- | DF96 28/- | ECFS0 6/6 | EM8O  6/- | PCCB4 5/8 | RG5/500 UF89  6/-| VCR517C
6BE6 4/9 | 6K7M 5/- | 787  18/6 1 20D1 10/- |73 5/- | DH77 3/6 | ECF82 /- | EMS1 7/~ | PCCBY  8/6 59/ | ULl 6/8 -
SETS OF VALVES
SPECIAL 24 HOUR SERVICE . DAToL Drg1, DL, DLS, DLo4 Set of 4, 19/-
OBSOLETE TYPES A SPECIALITY Special 24 Hour DAR9S, DIo6, DK9G, DI Py ANSISTORsset of 4, 25/-
QUOTATIONS FOR ANY VALVE NOT LISTED Ex press Mail AFis gl Lo o6 e 008D 8-
AF115 7~ 0OC4 4/6 0081 4/- 0C83 6/~
Postage 6d. per Valve C.W.0.No C.OD. i AFII6 & OC45 36 OCBlm/pr oco s
Send S.A.E. for list Order Service Ak ols OCIL 46 op 128 OCX0 &k
Manufacturers and Export Inquiries Welcome 0C28 18/- OC 8/l- 0C82 6/-

| AMPLIFIERS - TUNERS RGN

ARMSTRONG 221 10-10 watts Stereo, Mag PU and Filger Cash £g§61956)

Cash 27.10.0
(H.P. Price £29,14,0)
..Cash £22.10.0

(H. Pri}cle £24.6,0)

Or Dep. 90/- and 12 m DYMES, B3/ v ev vz oenress
ARMSTRONG: 22

AMIFM TUNER Powered .. C

Or Dep. 115/- and 12 m, pymts, 42/2. ... i (H.P, Pric .1.0)
ARMSTRONG 127 M NO 5W with AM/FM....c.ovoveiiaenn Cash .10.0
Or Dep. 106/-and 12m, pymts.38/10. ... ......cocoen.s (H.P. Price £28.12.0)
ARMSTRONG 127 STEREO as above Sterco amp ..Cash £37.10.0
Or Dep. 150/- and 12 m. pymts. 55/~ ......ccvvven oo H_P, Price £40.10,0)
ARMSTRONG 227 MONO 10W amp with AM/FM Cash £36.15.0
Or Dep, 147/- and 12m PYmES. 88110, . ... i £39.1

ARMSTRONG 227 STEREOQ as above with Stereo Amp ash £52.15.0
Or Dep, 211/- and 12 m. pymts., T7/4 . , Price £56.19.0)

ARMSTRONG 226 STEREO as abov

Or Dep, 260/- and 12 m. pymts. 88/-.. P. Price £65.16.0)
Teak Cases for all Armstrong Units. . /[ ./ 000, .10.0
MOTORS: PICK=-UPS IR0
GARRARD SRPI0 MONO.......oviiuiiirienaenrarsssssssvaney Cash £5.10.
RARD Model 1600 Mono, ....Cash £7.10.!
O'r Dep. 34/- and 6 m. p mts. 26/-. (H.P, Price £9.10.0)
AR ARD Modei 3000 Stereo Lightweight arm.......... Cash £11.11.0
or 7)-and 8 m. pymis. 2B6. .. .. ..t iaaanss H.P. Price £12.11.0)
GARR_ ARD S.P.25 Less cart,: Single player.............. Cash £12.10.0
Qr Dep. 50/-and 8 m. pymis. 27/6........couvennns (H.P. Price_£13.10.0)
GARRARD A’ Less cart.: Heavy table.................. Cash £13.0.0
Or Dep, 52/- and 12 m. pymis. 19/-........cveivivienns (H.P, Price £14.0.0)
GARRARD LABS0 Push button oper., less cart. sh £27.10.0
Or Dep. 110/- and 12 m. pymts, 40[4. ... .cvoierrveraens (H.P. Price £29.14.0)
GARRARD 401 Transcripfion Table, No'arm......0....... ‘ash £32.10.0
Or Dep, 130/- and 12 m. pymis. 4718, ........... (H Panﬁ% £35i21.0())
.Cas

GOLDRING G66 Mono Single Player
Or Dep. 47/- and 8 m. pymis. 25/6.

GOLDRING GL88 Less cart. P
Or Dep. '78[6 and 12 m. pymis. 28/7. .

(0}01%‘]) 120/6 G(}fig g csirt%% L(H.
T Dep, an m. pYmes.
TERMS: C.W.O. or L ITEMS CARRIAGE FREE

AL
Leaflets available upon receipt of 6d. stamp

48-50, Surbiton Road, Kingston-on-Thames, Surrey
Phone KIN. 5549 Hours 9 a.m. to 6 p.m. daily (1 p.m. Weds.)

GUITAR AMPLIFIERS
- with TREMOLO

12 months’ guarantee (valves 3 months)

Five jack socket inputs
witn four separate mixing
volume controls. High
gain of 10 miilivolts
makes it suitable for all
types of guitars
microphones. Separate
Bass and Treble controls.
Master gain control,
Tremolo speed and depth
controls. Remote trem-
olo switch socket, 7.5
and 153 ohms outputs.
30 and 50 watt valves
5 ECC83, ECCS3, EL34,
15 watt
ECC83
EL84, RL84, EZ81. Two
extra valves ECC83 used
in the, tremolo circuit.
Tremolo operates on one
input only. Black and
gold front panel (fitted
tremolo type only at
present). Chassis finished
silver grey hammer,

and

PRICES

50 watt with tremolo
50 watt less tremolo ..,
30 watt with tremolo
30 watt less tremolo . .,
15 watt with tremolo .
15 watt less tremolo ... ..

Add carriage 10/- any amplifier. Credit terms arranged. Descriptive Ieaﬂet free,
stamp appreciated. Suitable speakers, Bakers 12in. Guitar L.8., 5 gns, Bakers 15in,
Group 50 L.8., 18 gns. Carriage free.

Cash with order only, regret no C.0.D.

STROUD AUDIO

CASHES GREEN ROAD, STROUD, GLOS.
Stroud 783

“No trade or export”’
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Head Office and Warehouse

44A WESTBOURNE GROVE
LONDON W2
Tel. PARK 5641/2/3

Please write for full catalogue

Z & I AERO SERVICES LTD.

Please send all correspondence and Mail-Orders to the Head Office

‘When sending cash with order, please include 2/6 in £ for postage and handling

MINIMUM CHARGE 1/6. No 0.0.D, orders accepied

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON Wi

Tel. LANgham 8403
Open all day Saturday

0A2 6/~ ]BAF4 10/ | 6CW4 12/ ' 6U4GT 10/6 . H ECLS3 9/6 | EYS7 8/~ | PCL80L 12/~ | ULl 116
0A3 11/~ | BAF6G 11/ | 6CY5 10/- | 6U8  %/6 First Quallty Full)’ Guaranteed |ET-% 12)- | EYol 3/- | PEN45 7/- | U201 /6
0B2 6/~ | 6AG5 2/6|60Y7 11/~ | 68 9/- - - ECLS6 9/6 | EZ35  5/6 | PEN4DD | U281  13)-
0B3  B]- | 6AG7  6/- | 6D1 /- | 6V6G &/~ EF36  5/- | EZ40 /6 12/- | U282 - 14)-
0C2  14/- | 6AH6 10/- | 6D3 7/6 | 6V6GT 7/6 EF37A 8/- | EZ4l  §/- | PEN46 6/« | Us0l 12/6
003 8/- | 6AK5 5/6 | 6D4  15/-.| 6WCs  7/- EF39 5/6 | EZ80  5/6 | PEN220A U403 -
0oD3 5/- | 6AK6 7/~ | 6D6 8/- | 6X4 4f- EF40 10/~ | EZ81 5/8 7i- | U404 6/-
1A3 3/- | 6AL5  8/- | 6DC6 12/8 | 6X5 - EF41  8/6 | EZ90  4/- | PEN383 TUS01  18/=
TASGT 5/~ | 6AM5 2/6 ) 6DK6 6/~ | 6X5GT 6/« EF42  §- | G55/1K 18- 10/- | UABCSO 5/6
1A7GT 8[- | 6AMS  4/- | 6DQ6 11/- | 6Y6G 10/~ EF50  2/- | GD86W 10/- | PEN384 7/- | UAF42 9/-
1B3GT g’ 6AN4 %g; 6EAS w 674 5/~ Eggg 3/6 ggmlﬁ 1;110/- PEN453/1 " UB4l 11;-
15GT  8)- | 6ANS - | 6BV - | 744 8/- E175 DD 10/6 | UBC4L 8-
iDs 6 | 6aod 5|61 14 |7as  9-| ELE NI VALVE EFS5  6/6 2/~ | PFL200 UBCSL 8-
1D6  Bf- | 6AQ5 /= | 6F4  80/- | 7a7 6/- CTRO c S EF86 8- | GU20 75)- 17/6 | UBFS0 7/-
1G4GT 8- | 6AQ5A 7/8 | 6F5 5/- | 7A8 5)- 3 EF89 56 | GZ30 8/- | PL36 10/~ | UBF84 7/6
1G6GT 7/- | 6AQ6 8/ | 6F6 8/~ | 7AF7 18/~ | 12AX7 6/-| 30Li6 12/6 | 5763  10/- | DY80 /- | EF9l  4/- | GZ32 10/~ | PL338 16/- | UBF89 7/8
1H5GT '~ | 6AR5 6/ | 6F6G . 5/ | 7AGT  7je | 12AY7 10/-| 30117 14/- | 5814A 10/-| DY86 8/- [ EF93  §/- | GZ34 10/~ | PL8L 8/- | UBL21 11/
1L4 2/6 | 6AR6  6)- | 6F8G 5/~ | 7B4 g/-| 12B4A 9/~ | 30P12 10/- | 5840  10/- | DY87 9/ | EF94  6/- | HABCBO0 8/~ | PL82 /6 | U2 6/~
16 17/6 | 6ARS 17/6 | 6F13  6/6 |7B5  10/- | 12BA6 8/ | 30P16 76 | 6060  5/- | E8SCC 14/- | EF95  5/6 | HBC9O 5/- | PL83  7/6 | UCCsa 10)-
IN5GT 8/-|6AS5  b/- | 6Fl4 15/- | 7B¢  11j- | 12BE6 5/6 | 80Pl  7/-| 6080 25/~ | KOOCC 12/- | EF96 2/ | HBOOL /- | PL84 7/~ | UGGSs -
1R4 8/- | 6AS6  5/- | 6F15 11/ | 7B7 - | 12BH7A 7/- | 30P19 14/- 6136 9/ | E91H 8- | EF98 12/6 | HF93  6/- | PL302 14/- | Gcrso 10/-
1R5 5/~ | 6ASTG 20/- | 6F17 8/~ | 704 416 { 12BY7A10/« | 30PL1 12/~ | 6146  27/6 | E92CC  ¥/- | EF183 8/- | HF94  6/- | PL500 15/- | UCH21 /6
184 Bl- | 6aT6  4/6 | 6FL19  6/8 | 7¢5  10j- | 1208  4/-| 30PL13 19/ | 6159  82/- | E180CC 8/- | EF1S{ 8/ | HKO0 bj- | PL801 10/- | oH42 9/6
185 4/6 | gATU6 6/~ | SF20  10/- | 7C6 7~ | 12E1 20/ | 30PL14 12/3 6550  30/- | E180F 20/- | EFs04 21/- | HL2 8/~ | PP5/40010/- | GOoms1 7)-
1T4 3/- | gAvVe 6/ | 6F23 11/6 | 707 5/- | 12F5GT 8/-1| 3543 12/-| 7551  80/- | E182CC 10/- | EFP60 10/- | HL2K 8/~ | PX4  15/- | UCL82 §/6
1T56T  6l- | gawsa 14/- | 6F24  12/= | 7D3 8) | 12H6  8/- 35A6 1L~} 7586  22/6) EABCS0 7/~ | EH90 7/6 | HL23  6/- | PX25 10/- | UCLs3 10/-
104 5[~ | GAX4GT 8- | 6F28  10/6 | 7D5 8/~ | 12J5GT 3/- | 35B5  12/-| 7805  22/8 | EACOL 4f- | EK2  10/- | HL23DD 6/ | PY31  8/- | UR41 9/~
105 6 |SASSETSF lomse 8l |7ps 9| 12370T 7/6 | 3505 8/6 | 9001 4)- | BAP42 9/6 |ER32 @) | HLAL 4)- | PY33  9/6 | Upda  of
v 5l= 12/6 | 666G 26 | 7E5 5/- | 12K7GT 7/- | 385D5 12/~ 9002  5/6| EB4  5/- | EK90 5/- | KT66 16/- | PY80 60/- | UF43 8-
ive  10/- ¢ 1g). | 6HS 2/- | 78 aj- | 12K8  8/-| 35L6GT 7/-| 9006  2/8| EBOL  B3/- | EL32 3/- | KTS8 22/~ | PY8L  6/8 | UFs0 8}
1x2B  7/- | 8B4 5/' 674 9/- |7E7  10/- | 127G 4/- | 35W4  5/- | A2293 16/- | EBC21 7/8 | EL34 11/- | KTZ41 6/- | PY82 6/6 | UFss 8/
243 5/~ | 6B7 5- | 6756 4/- | 7E7 g/- | 12847 7/- | 3573 10/~ | AZ1l /- | EBC33 7/- | EL35 5/ | KTZ63 9/ | PY83  7/- | UFss 11/-
2A4G  80/- | 8BS ;/' 6J5GT 4/8 | 757  14j- | 128C7 4)-| S5Z4GT 8/6 | Azl  9/-| BBCAL 8/6 | BLs6 9/ | N78  15/- | Y83 $/6 | UFss  7/6
246 8- 6%2? 15;— 676 3/6 | 7K7  10/- | 128F5GT9/- | 85E5GT 6/- | AZ3l  9/-| EBCSL 6/8 | EL37 17/6 | OCPTL 24/~ | PYS01 11/6 | {rg1 gy
9AT 7- | 8B 13 | 837 9/~ | 7q7 9/~ | 12867 4/- | 431U  8/- | AZ41 7. | EBCOO 4/8 | EL38 17/8 omuz 12/- | PY800 8/6 | Urss  gf6
ac2ea 5/~ | $504 5/6 676 5/ |7K7 13- | 12SHT 4/-| 50AS 12/-| BG3  4/6| EBOYL 6/-| EL&l 9/6 | ORPGO 10/- | PYSO1 8/6 | Uns 10/
ocwa 12/~ | 6BES 6’ 6K6GT 8/6 | 737 18/ | 12897  4/-| 50B5 %/~ | C1C  12/- | EBF2 12/- | EL42 9/- PABCSO 76 | PZ30° 10)- | gy
2p21 8- | SoE8. 15" 6K7G  2/- |7va  §f- | 128K7 5/-| 505  6/6 | COSD 4/- | EBFS0 78 | BLG0  6/- | PR 12/~ | QP% b | Jug’ 4l
om2e  40)- | oG 7"; SK7GT 5/- | 774 6/~ | 1257 10/-| 50D6G2Y/S | OV31  7/- | EBFSS 9/- | BI81  9/6 | BCB7 13/ | QQVOB0 | yud  off
egH_G 15I 6K8 8- | gpwe /- | 128R7 5/ | 50L6GT 6/6 | D4l 5/- | EBF89 7/- | EL82  8/- | PC97  9/8 5- | goio sk
2621 120 6BI5 18/ | 6gos /e | oo g/ | 128Y7  B[-| 50Y6GT10/- | DAS0 10/- | EBLL 14/~ | L83 8/ | BC900 12/- Q810545
2X2A 8/~ | 6BJEG 7" 6K25  24/- 12Y4 2/6 | 75B1  5/6 | DA4l  40/- | EBL21 11j- | EL84  5j- | POC84 6/6 15/ | UYIN  9)-
sas 4 |OB7  F-leri 1 |2002 180 187 18| 7icl 12/ | DACS2 %! EBLSI 20 | ELss 8/ | POCS 8- | Qstso/issl- | UYZL 9L
345 gl-|6 /- | 615G g/ |10D1 7| 19AQ5 5/- | S0 6/- | DAF9L 4/6 | EC86 12/- | EL86  8/- | PCC88 12/- | QS1200 1oj- | UY4L /6
3ASGT 8/~ | 6BL7GT 9/- | 66GC 8/~ | 10F1 14/~ | 9011 14/ | 83 8/- | DAF92 6/-| EC88 12/ | EL90 6/~ | PCC89 12/6 | QY3-125 Uys2  9/6
3D6 4/- | 6BN6 /6 | 617 5/ | 108  8/-| 90p1 14/~ | 85A1 25/- | DAF96 /- | EOC32 4)- | ELO1  2/6 | PCCLSY 12/- 160/- | UY85  6I-
3E29 60/- | 6BQ6 11/- ] 6118 8/- | 10F18 9/ | 30P3 13/~ | 85A2  8/6 | DC70 12/ | ECC40 10/- | BL95  6/- | PCCS0512/6 | R1 §/- | VP23  3/6
3Q4  6/6 | 6BQ7A 8/-|gn7 8- | 10L1 76| 20P4  14/- 85A3 5[6 DF33 8/~ | ECCSL 4/- | EL360 22/- | PCCS06 14/~ | R17 8/ | VP4 - 5/-
3Q5GT 6/6 | 6BR7 12/- | gp1 11/ | 10P13 12/6 | a0P5  12/- 12/- | DF72 ¥/ | ECO82 5/6 | 1821 /- | PCES00 12/- | R18 76 | YB210  5[-
394 5/- | 6BR8  5/- | gpos  12/6 | 10P14 13/~ | 956G 5/- 180BTA15/- DF73 7~ | ECC83 6/- | EM4  10/- | PCF80 /6 RLIS 12/6 | YU120 10/-
V4 6/- | 6BS7  17/- 1 gP2g 12/ | 10Y 15/~ 9505 10/~ | 220PA %/- | DF9L 8- | ECC84 7/ | EM31  5/- | PCF82 8j- 5/~ | W21 5/-
SRAGY 9/- | 6BW6 9/6 | 6Q7G 6/ | 1245 10/~ | 25L6GT 8f- | 807 9/- | DF92 2/6 | ECCS5 6/6 | EM34 12/- | POF86 9/~ SP42 8/~ | WBIM 6/~
5T4 8- | 6BW7 10/- | 6R7 8/- 12A6 3/ | 25Y5 10/~ | 832 20/-| DF96  7/6 | ECC86 %/- | EM35 8/~ | PCF87 13/~ | SP6l 4j. | w729 10/-
5U4GB 6/6 | 6BZ6  6/-| 637 7l A7 10/~ | 25246 8/- | 837 i7/6 | DH63  6/= | ECC88 10/- | EM71 12/6 | PCF800 11/~ | TH233 6/- | X63 6/-
5v4G 9/~ | 6BZ7 11/- | 68A7  8f- 12A8GT 5/-| 2525 10/~ | 866A 14/~ | DH76 5/6 | ECC189 12/- | EM80  7/- | PCF801 11/- | TH2321 %/- | X65 5/6
5X4G  8f- | 604 2/6 | 6807 9/- | 12A06  8j- | 25Z6GT 11/- | 8724  85/- | DK40 11/- | ECC804 11/- | EM81  7/6 | PCFS02 11/- szz 5/- | X66 8-
5Y3GT 5/- | 6C5 8/- | 68D7GT 5/- | 12AD6 8- | 28D7 7/~ | 884  15/- | DK91  5/- | ECF80 8- | EM84  8/- | POF805 11/- 5- | X8 20~
5Y4G 6/~ | 6C5GT @/- | 68F7 7/~ | 12AE6 7/6 | 30 4/- | 954 5/- | DK92 9/- | ECF82 76 | EMS7  7/- | PCF806 13/- mszo 706 | X81M 18-
573 716 | 6C6 4)-168G7  6/- | 12AL5  7/- | 30A5 7= | 955 8/- | DK96 8/6 | ECF86 11/~ | EN30 85/- | PCF308 12/- TT12 60/~ | XBL 12/6
574G 8- | 608G 7/- | 6377 8- | 12AQ5 7/-| 30C1 /6 | 956 2/- | DL33  8/6 | ECPS0413/- | EN31 10/- | PCL80 12/6 | TT15 85/- | XC12 7/
6/30L2 11/~ | 6C9  1lj- | 68K7  5/- | 12AT6 5/- | 20C15 11/- | 957 5/- | DL35 b5/ | ECH2l 10/- | EN9l  6/- | PCLS1 9/- | TT21 85/- | X015  4/6
6A7  10j- | 6031  18/- | 68L7GT 5/- | 12AT7 4= 30C17 13/- | 958 4/-| DL63  8/- | ECH35 12/~ | EN92  6/- | PCLS2 8/ | TZ40  40/- | yoa 8)-
6A8 8/- | 60B6  Bj- | 6SN7GT 4/6 | 12AU6  §/- | 30C18 11/- | 959 8/- | DL68 10/- | ECH42 9/6 | EY5L 8- | PCL83 8/8 | U18/20 7/-
6AB4  B[6 | 6CDEGA 68Q7  7/- | 12AU7 56 | 30F5 11/~ | 2050 12/6 | DLy0  8/- | BCHSL 6/6 | EY70 10/- | PCL84 8/6 | U2l 70- | 22 -
6ABT  4/- 17/- | 6SR7 8/~ | 12AU7A 6/- [ 30FL1 12/~ | 4687 1V/6 | DL73 12/- | ECH8S 7/6 | EY81 8/- | PCLS5 9j6 | U22 6/ | Z503M 45/-
6AC7 A4~ | 6CG7 10/~ | 6887 3/~ | 12AV6 6]~ | 30FL12 12/~ | 5642 13/- | DL75 10/~ | ECH84 10/~ | EYS3 9/6 | PCL86 9/6 | U25  11/- | Z700U 4/«
6AD4 18/- | 6CH6 6/ | 6SU7GTL0/- | 12AV7 8/ | 30FL14 12/- | 5654 8/ | DMI0  5/6 80 7/8 | EY84 7/6 | PCLS8 12/6 | U26  11/- | Z750 2=
6AD7G 10/~ | 6CL6  9)- - 1 12AWS 20/- | 30L1  6/6 | 5670  10/- | DM160 10/- | ECL82 %/6 | EY86  7/6 | PCL800 12/« | U76 4/- | z803U 15/-
MULTIMETERS ZENER DIODES HEADPHONES No, 10 ASSEMBLY

Type 108-IT; 24 range precigion portable meter, 5000

p.v; D.C. Volts: 2.5-10-50-250-500-2500V. A.C. Volts:
10 50-100-250-500-2500V; D.C. current 0.5-5-50-500mA.
Resistance 2000-20,000 ohms; 2-20 megohms. Power
output calibration in A.C. for 600 ohms line. Complete
with prods and batteries, £5.5.0.

Type U-1; sensitivity 1000 o.p.v. A.C./D.C. voltage
ranges 10-50-200-500-1000V; D.C. current ranges
100-500mA; Resistance ranges 2000-20,000 ohms.

Complete with prods and battery, £2.2.0. P. & P. 7/6.
TRANSISTORS

0023 17/6 0C78D  6)- 28004 15/«
0c24 22/6 ocs1M 7= 28006  20/-
0025 12/- OC81DM /- AC127 9/8
0026 8= 0C83 [ ACI28 8/-
0C28 17/6 0C139 13- AF114 9/-
0c29 178 0C140  16/- AF115 7l-
0035 15/- 0C141  25/- AF116 8/-
0036 15/- 0C170 7= AF117 8/=
0042 78 0C17L 8= AF1I8.  17/6
0C44 /= 00200 9/6 GET114  5/6
0045 5/ 00202 15)/- GET115  8/6
0Q70 5/- 0Cc204  17/8 GET116 12/-
oc71 5/- 0C205  20/- GET875  9/-
g g | saw i | oo

18} -

0075 - | aNg2 g6 | MATIOL g;g
0oC76 6/- 2N697  13/-

ocT7 8/- 2N1132 87/ Tilee 8/-
oCT8 18 28002 80/- V30/30P  20/-

Complementary pair: One 2N697 and one 2N1132, 50/-,

STC SILICON JUNCTION RECTIFIERS, HALF WAVE,
3 AMPS D.C.
R¥3810, 140 piv, 4/~
R8320, 280 piv, 5/~
R8330, 420 piv. 6/«
R8340, 560 piv, V/-

R3350, 700 piv, 7/6
RE360, 840 piv, 8/«
RB8370, 980 piv, 8/~
R8380, 1120 piv, 10/-

250mW 109 BZY11 (60v); BZY13 (80v), 6/6
260mW 5% OAZ200 (4.7v), 10/-; OAZ201 (5.1v), 8/6
QAZ202 (5.6v), 6/-; OAZ203 (6.2v), V/-
QAZ204 (6.8v), 6/6; OAZ205 (7.5v), 8=
OAZ206 (8.2v), 8)-; 0AZ207 (9.1v), 8/6
GAZ208 (4.3v), 6/-; OAZ209 (4.7v), 6/=
QAZ210 (6.2v), 6/-; 0AZ211 (7.5v), 5/6
0AZ212 (9.1v), 7/6; 0AZ213 (12v), 6/6
L5W 5% ZNB10 (10v), 7/6; ZNB20 (20v), 9/6
2.25W 10% VR425 (4.25v); VR475 (4.75v);

VR575 (5.75v), all at 6/6

280mW 15%

5.25W 10% VRY7A (7.0v); VR11A (11v); VR13A (13.0v)
VR575A (5.75v), all at 8/-
TW5% 0AZ224 (7.0v), 10/ .

GERMANIUM POINT CONTACT DIODES

QA5 4/6 OAT79 2/3 AAZ12 8/4
0A6 4/~ 0A81 2f- CG4E 2/-
QA7 4/« OA85 3/ CGL10E 1/6
0Al0 8/~ OA86 3/6 CG12E 2/-
0A70 2/= GA90 2/- GEX23 1/6
0AT71 4/6 GA91 2/8 GEX44 i/e
0AT73 1/6 0A95 3/- ! GEX54 2/-

TEXAS SILICON FULL-WAVE BRIDGE RECTIFIERS
1B20K10 100 piv, 2 amps., dimensions 1.4 x 1.4 x .6in. 25/=
1B40K10 100 piv, 4 amps, dimensions 1.4 x 1.4 x .6in. 30/~
1B100M10, 100 piv 10 amps, dimensions 21 x 2} x lin. 85/=
Postage 1/6 per rectifier.

GERMANIUM JUNCTION STUD MOUNTED POWER
RECTIFIERS

GJ3M, 200 piv, 500mA/l amp ...

GJ5M, 300 piv, 500mA/l amp 3/6
GJI6M, 150 piv, 800mA/1 amp 3/6
GJ7M, 80 piv, 500mA/l amp 3/6

Higher ratings refer to cooling fin

Moving Coil Headphones with moving coil Hand
Microphone fitted with press-to-talk switch. Rubber
earpads, Cord terminated with army type 6-point
moulded connector. Low impedance. Brand new.
20/= each.
Small quantities available of second hand assemblies,

checked in perfect order. 8/8 each.
. & P. 3/6 per set.

MISCELLANEOUS SILICON HALF WAVE POWER
RECTIFIERS

SJ102A (AETL) 100 piv, 2.4A . e
8X 642 (AEI) 120 piv, 270mA 8/6
0A202 (Mollard) 150 piv, 160mA |, 5/=
18001 (Texas) 200 piv, 750mA | 3/8
BYZ13 (Mullard) 200 piv, 6 amps . 78
DDO006 (Lucas) 400 piv, 500mA . G/«
0A210 (Muilard) 400 piv, 500mA 6/6
DD226 (Lucas) 400 piv. 1 amp , , 6=
RE26AF (8TC) 300 piv, 100mA , 3/8
118004 (Texas) 500 piv, 750mA , b/
RS27AF (3TC) 600 piv, 100mA 4/
BY100 (Muilard) 700 piv, 450mA . -
RE28ATF (ITC) 800 piv, 100mA ., ., 5/-
0A211 (Muilard) 800 piv, 500mA . 9/6
DDO058 (Lucas) 800 piv, 500mA . 12/8
SL800 (AEI) 800 piv, 6 amps, equiv. 10/~

SPECIAL OFFER OF METERS

350mA R.F. Thermocouple 2in. plug-in .
1 Amp R.F. Thermocouple 24in. projecting
5000.A D.C. M.C. 2in, Round Flange Mounted
30mA D.C. M.C. 2¢in. Round Flange Mourted .

Please offer us your surplus valves; urgently
required kiystrons 723A/B and 2K25, 80/~ paid
subject to test
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= PRACTICAL

wiReLess  blueprints

The following blueprints are available from stock. Descriptive text is not available but the date of issue is shown
for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps over éd. unacceptable) to
Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House, Southampton Street, London, W.C.2.

The Strand Amplifier ...

2o ,_
The PW Signal Generator } (253 .

The Berkeley Loudspeaker Enclosure... I
The Luxembourg Tuner (Be 1

The PW Troubadour ...

see ,
The PW Everest Tuner ... } (G ARLZ)

The PW Britannic Two ... I
The PW Mercury Six } (May 1962) .
Beginner's Short Wave Two ...

ses ,-
S.W., Listener’s Guide ... } DB

Beginner’s |0-watt Transmitter

wes ,-
Transmitting and Aerial Data ... } (eSS

P.W. “Sixteen” Multirange Meter

I
Test Meter Applications Chart } CEp sy 5

The Celeste 7-transistor Portable Radio
The Spinette Record Player ... } GG

Transistor Radio Mains Unit ...
7 Mc/s Transceiver

::} (June 1964)  5I-
The Cicifen (December 1961) 5/
The Mini-amp (November 1961) oo e e 5l.
The PT Multimeter (October 1961) P.T. ... -5/
The Beginner’s Short Wave Superhet (Dec, 1964) ... 5/-
The Empire 7 Three-band Receiver (May 1965) ... 5.

Electronic Hawaiian Guitar (June 1965) 18

Progressive S.W. Superhet (February 1966) ... 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.

= PRACTICAL
= WIRELESS

query service

Before using the query service it is important to read the following notes:

The PW 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 undertake to supply detailed information
for converting war surplus equipment, or to supply circuitry.

(c) !t is usually impossible to supply information on im-
ported domestic equipment owing to the lack of details
available.

(d) We regret we are unable to answer technical queries
over the telephone.

{e) !t 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 4ch August, 1966 and must
accompany all queries in accordance with the rules of
our Query Service.

PRACTICAL WIRELESS, AUGUST, 1966
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MANY PRICE REDUCTIONS THIS
MONTH

IVALVE TRANSISTOR LIST
Send 3d. stamp for New Edition.
{All types of Transistors, Secr's,
‘Diodes, etc. Yalves and Crystals.
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() TOURMASTER CAR RADIO

% 7-Transistor Superhet with RF Stage.
% Full tuning on Med. and Long waves.
% 3 watts output. w 12 volts --VE earth.
% Very sensitive and selective. Y Push
button wavechange. Brand new British made
with maker’s current guarantee. Complete
with speaker, baffle and car fixing kit in
cartons. Fully guaranteed.
P.P.

rice £9.9.0 §F

CATALOGUE

Latest ISO?page edition.
5000 Stock Lines. The
finest range of compo-
nents and equipment
available. FREE Discount
Vouchers. PRICE é/- P.P.

Faps =t
ASK FOR FREE 4-PAGE NEW STOCK
LINES CATALOGUE AND i4-PAGE
TRANSISTOR, DIODE, SCR LIST

(1) GLOBEMASTER MW/LW/SW PORT-
ABLE

Full 3-waveband tuning, Pushbutton wave-
change. Superhet printed circuit. Black-
chromed cabinet 11 x 74 x 3tin. (SW 17-50
$gfre;)L E;ngecord sockets.

ST P.P.
TO BUILD £7' I 9'6 36

Large new purchase reduces price

(8) Y.H.F. FM TUNER

87/105 Mcjs Transistor Superhet. Geared
tuning. Terrific quality and sensitivity. For
valve or transistor amplifiers. 4 x 3% x 24in.

TOWSST  £6.19.6 12

(Cabinet Assembly 20/- extra)

10 AND 20 WATT MONO

(3) POWER AMPLIFIERS. 10 watts RMS
output. 100mV input, 30 ¢/s to 20 ke/s - 1dB.
6-Transistor Push-Pufl. Panel size 4 x 2§ x {in,
H/S 4 x 4in.

TPAIL0/3 3-5 ohm speaker. £4.10.0, p.p. 2/6
TPAIG/15 12-16 ohm speaker. £5.5.8, p.p. 2/6

(Mains unit for | or 2 amplifiers, 5976, p.p. 2/6)
(State 3 ohm or |5 ohm)

New Low Amplifier Prices

| The Finest High Fidelity at |
| Unbeatable Prices !

AND STEREO HI-FI UNITS

(4) PREAMPLIFIERS. 8 input selector
Treble, bass, volume, filter controls. IimV
to 300mV inputs. Battery operated or from
Mains Unit, Output up to 150mV RMS.

For 10 or 25 Watt Amplifiers, .

MP2 Mono 94 x 24 x 2in. £5.10.0, p.p. 2/6.
(Brown and gold front panel 8/6.)

"SP4 Mono/Stereo, $ x 3+ x |3in., £10.19.6,
p.p. 3/6 (front panel plate 1276).

@ ALL UNITS BUILT AND TESTED

(I2) BUILD A QUALITY TAFE
RECORDER

Three speeds—3 watts.

Complete kits with new 363" decks. Sup-

plied as preassembled sections. Complete

with amplifiers, portable cabinets and Speaker

~—excellent quality. 1,200ft. tape and spool.

* TWO TRACK % FOUR TRACK
£26 P.P £30 P.P.

8/6 86
Decks separately: 2-Track 10 gns.
4-track £13.10.0,

[{v)] 5 WATT AMPLIFIER
é-Transistor Push-pull, 3 ohms. 6mV into 1K.
12/18V supply. 2 x 2 x I4in. New Low Price.

BUILT AND TESTED 69/6 P.P.
(optional mains units §4f-p.p.2/-) 20a

New matching Preamplifier, 6 inputs, treble/
bass/selector/volume controls. 6-10mV o/put.
9-18Y supply. 79/6, p.p. 2I-. For use with any

Transistor Amplifier.

(6) REGENT-6 MW/LW
PO

DEAC CHARGER

(15) DEAC CELLS

CKET RADIO rofcharccls 6Rroltiand RECHARGEABLE
6-Transistor superhet. Geared ﬁ;gin:dt is%éllz}::&. F“Hhi BATTERIES
tuning. Push-pull output moulded case.

Moulded cabinet 5 x 3 x liin.
Phone socket. Printed circuit
TOFAL cosT PP

TOTA .P,
TO BUILD 69/6 2.

Special new large purchase reduces
price.

Price 45/~. P.P. 2/-.
(11) NOMBREX SIGNAL

150 kels to 350 Me/s
£9.10.0, P.P. 2/6.

10 ¢/s-100 kejs AUDIC

GEN. £18.15.0. P.P. 2/6.

® 3.6 volt 500 mA/H. Size:
[4in. x |§in. dia. 1276, P.P. {16,

® 9.6 volt 225 mA/H. Size:
2&in. x lin. dia. 20/~ P.P. I/6,

BRAND NEW — Ofered at a
fraction of normal retail price.

25 WATT AMPLIFIER
New &-Transistor design. Push-pull output
for 74 to |6 ohm speaker. 150mV input.
-30 ¢/s to 20 kefs- 1dB, For use with valve or
transistor preamplifiers as item (3) above.
Size 2§ x 2% x 64in.

PRICE BUILT P.P.
AND TESTED £7' l 9‘ 3I-
{Mains unit 7916, p.p. 2/6)
(4 GARRARD DECKS

{P.P. 5/- any type)
1000 mono £5.19.6 stereo £6.6.0
2000 mono £6.6.0 stereo £6.6.0
*$P25 mono £10.10.0 stereo £10.19.6
*SRP12 mone “£8.5.0 stereo  £5.15.0
*ATé mono £8.19.6 stereo  £9.10.0
*AT60 mono £10. stereo  £10.19.

10.6 P
LABS0 £25.0.0 3000LM stereo £8.8.0
(*Deram cartridge add 60/- to mono price.)
All autochange (except SP25), complete with
cartridge. Brand new. Send for complete list.

{5y VHF FM TUNER ALL TRANSISTOR
Supplied as 2 Preassembled Panels, plus metal
work Superhet design, 88-108 Mc/s, 9 volt
operated.

TOTAL COST

£12.17.6 5%

NOW IN STOCK, -~SCR’S, LDRS., Ther-
mistors, Transistors, Rectifiers, Diodes, also
Relays, Motors—new range. Latest Supple-
ment Lists on request,

CT52 OSCILLCSCOPE
Mains Portable 'Scope with 23in. Mullard
Tube. Full facilities for Transistor or Valve
Equipment. For use up to 2 Mc/s. Full range
of Controls and Inputs. Complete with
Handbook and Circuit. Detailed Leaflet on
Request. PRICE £22.10.0 (Carriage 10/)

(2) MULTI-METERS
6 TP5S

PT34 1lkV 39/ 20kV  £5.19.6
M| 2kV 4976 EP30k 30kV  £6.10.0
TPIO 2kV 75/~ EP50k 50kV  £8.15.0
EPIOk 10kV 7976 500 30kY  £8.17.6
ITI-2  20kV 69/6 EFPIO0K 100kV £10.10.0

EP20k 10kV 9%/6

See Catalogue for complete range of test
equipment in stock.

B e T b

(7} MW/LW QUALITY SUPERHET
RADIO TUNER

Fully tunable superhet with excellent sen-

sitivity and selectivity. Output up to | volt

peak. Complete with front panel, etc. 9 volt -

operated. For any Amplifier or Recorder.

TOTAL COST .P.
TO BUILD 79/6 E!g

HIGH FIDELITY EQUIPMENT.
Complete range in stock, all makes. Special
parcel prices. Quotations by return to
your requirements.

YISIT OUR NEW HI-Fi ROOM

HENRY’S RADIO LTD.

303 EDGWARE ROAD, LONDON, W.2
PADdington 1008/9

Open Mon. to Sat, 9-6.  Thurs, | p.m.
Open ali day Saturday.

SPECIALISTS FOR TRANSISTORS AND ALL MINIA-
TURE COMPONENTS, MOST PARTS IN STOCK FOR
ALL PUBLISHED CIRCUITS. LET US QUOTE FOR
COMPONENTS AND ACCESSORIES FOR YOUR
CIROUIT, SEND A LIST FOR QUICK REPLY.
ALL ADVERTISED AND CATALOGUED ITEMS
ARE FULLY GUARANTEED UNLESS STATED,




