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BRIT. & FOR. PATS.

Sales & Service
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APPLY DIRECT FOR CATALOGUE

TO

ADCOLA PRODUCTS LTD

ADCOLA HOUSE

GAUDEN ROAD, LONDON, S.wdJ4

Telephones
MACaulay 4272 & 3101

Telegrams
SOLJOINT, LONDON SW+4

WIRELESS

October, 1962

Electrontes e L1

152-153 Fleet St., London, E.C.4. Tel. Fie 2833

A

Business Hours: Weekdays, 9-6, Saturdays 9-1

Stockists for
MPLIFIERS, V.H.F. TUNERS, HI-FI SPEAKERS BY ALL
THE LEADING MANUFACTURERS

bbbt a e ce e oS SR EEET SRR

**Hhk************************%H(

SOMETHING TO SHOUT ABOUT
THE SET YOU HAVE BEEN WAITING FOR

THE REALISTIG SEVEN

The finest receiver at pre-
sent available for home
construction. a set that
will give results. Fully
tunable long and medium
wavebands, using 7 Mullard
transistors, OC44. 2-0C45s.
OC71, OCBID and 2-OC8ls,
plus OA70 crystal dioe, 350
milliwatt output. 4in. high
flux speaker. printed cir-
cuit board size 5i x 5tin.
Neat plastic cabinet with
carrying handle. size 7 x 10
x 3tin.. in choice of colours:
red/grey. blue/grev, all
Easy to read dlal' External sockets. for car aerial;
all coils. IFTs and aerial fully wound ready for immediate

oy

Bgrey.
assembly. Full comprehensive data and circuit supplied
with each receiver. Operates from PP9 or equivalent
cabinet. speaker. etc. Post and

packing 4/6. Battery 3/9. Supplied £6 19 6
to tollow data and instructions 2/6.

refunded il yarcel is purchased. Parcel supplied on approval.
NENTS ARE LOMPLETE AND NOT SOLDERED All
Dnr[\ supplied sepdraiel

battery. Price for the complete parcel including transistors,
free with compiete parcel.  Easy

Your money refunded by return post PROVIDING COMPO-
*X'********X-**********x‘*)ﬂ#*’&*’#*

*********%*********************

ANOTHER SNIP LIMITED
MULTI NUMBER ONLY —
TEST e— ”M_&wo
METER i i 2
MODEL U1 el i
@ Complete with %g’f % };
test leads ;W E i
Spgrand pew | Smiths  Radiogram.  Clock
tecd. Semsitivitys | 2007230 v. A.C.'50 cycler bin.
100 onema per | X 21 ¥ 21 Can be set tc awitch
volt A and on and off continuonusly. )

Special Price 28/-1. & 1

(X
Rnnze: H 47
l

5-30- AN E.FS. SPECIAL REMOTE
500-1,000 v. CONTROL UNIT.

X current By well known mannfactirer,
0-100-300 n/a. on/off, hright ness and volumme
(usedd at 0-10 v, range). controls. — In  smart  grey
Resistance: 1-2.000 chnis {(centre 24 ohms). plastic_box with 15 feet of
100-200,000 ohms (rentre 2.4 ko) multi 7 way screened cable
Size: Sin. x Sin. x 2}in. (grey). Listed at  £2/2/-,
OUR PRICE 3976 | seEviaL pricE {4 /11

Carriage and Packing 5 Post /6.

HUGE PURCHASE

CRYSTAL PICK-UP CARTRIDGES.

are less than hall list price.

ALLCOMPLETE WITH STYLI L.P. & STANDARD (AN 'OR STEREOD

WHERE SHOWN). FULLY GUARANTEED STANDARD FITTING.
WILL FIT MOST P.U. ARMS AND HEADS. [Postage 1/- cach extra

LOWEST PRICES EVER. Some

ITYPE C.T.L. By woll Known nanufacturer. With 2 sapphre st . 1276, |

Garrard GC.2 15/~ Acos GP I 174-
Ronette Rtudio O, 15/- Acos gl 17/-
Acos GP.65/3 15/ Acos GI'.6171 18/-

STEREO

Acostereo 73/l With 2 sapphires 25/-.

Acontereo 73/2. With Diamond L.P./Stereo and sapphire 8td. 28/6.
Collaro type €. Turnander with 2 sapphires 25/8.

Collell 8.1 Turnover. with 2 sapphires 24/6.

Collell #.40. L Turnover, with Diamond L.P./Stereo and sapphire Std. 29/8
Ronette stereo 0.V, Turnover 2876,

Ronette Sterea type 103 35/6,

Ronette Sterea type 103, with Diamond L.P./3terco and sapphire 8td. 39/6
Runette Stereo type TOB 000 82/-
Ronette Steres type o6 with Diamnond L.I'./8tereo and sapphire 8td. 37/6
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October, 1962 PRACTICAL WIRELESS 457

Tel: Mitcham 6202
Open Daily to Callers

All Valves Brand New
and Fully Guaranteed
211 STREATHAM ROAD, MITCHAM, SURREY

Special 24 Hour Express Mail Order Service

AC2PEN ECC88 176 1y EY86 8/6 | PCF8) 9'6 | UI2 9/-1 UY8S 71| 6A7 97-1 6P25 1076 | 12K7GT 5/-
21/- | ECC91 4'- | EZ35 6/- | PCF82 7!~ | Ul4 9. | VMS4B 1216 | 6ABG 8/6 | 6P28 1776 | 12K8GT 10/-
AC2PEN ECF80 8/6 | EZ40 7t | PCF84 16/- | U22 8/- | VP4 157- | 6A8GT 13/6 | 6Q7 6/6 | 12Q7GT 6/6

DD 217 | ECF82 86 | £EZ4I 7' | PCF86 15/~ | U24 21/- | VP4A 1716 | 6ABB 9/- | 6Q7GT 86| 125A7  8/6
ACTP 32/. | ECH3 2l'!- | EZ80 7/- | PCLB2 976 | U25 1216 | VP4B 1776 | 6AJ8 96 | 6SAT 71| 125K7  6/-
ACVPI 1716 | ECH21 22/-"| EZ8I 7/- | PCL8B3 12/6 | U26 10/~ [ VRIOS30 7/-y 6AKS 5. | 65G7 7/-1125Q7 86

AZI 15/. | ECH42 9'6 | EZ90 7'- | PCL84 1076 | U27 8/- | VRI5030 7/« | 6AKS 716 | 6SH7 6/- 1 125L7 8/-
AZ31 10/- | ECH35 10/- | Ell48 2/. | PCLBS 16/- | U3I 9/~ | VU39 97- | 6ALS 6/. | 657 66 | 125N7 10/-
B36 10/- | ECH8I 8/- | FC2 21/- | PENA4 1716 | U35 1776 | VUIIL  2/6 | 6AMS 5/. | 6SK7 §'6| 1303 12/6
cicC 12/6 | ECH33 8'6 | FC2A  21/- | PENB4 17/6 | U37 1776 | VUI20 216 | 6AM6 4f. | 6SL7GT 6/- | 14H7 10/
CBL31 2¥/- | ECLBO 9/- | FC4 1§« | PEN4DD u43 8/6 | Wél bi/- 1 6ANS 716 | 6SN7GT 5/6 | 14R7 10/«
CCH3s5 21/- | ECL8I 10’- | FCI3 217 257- | U4S 10/- | W76 5/ | 6AQS5 6/6 | 65Q7 8/6 | 1457 15/«
CL33 186 | ECL82 9'6 | FCI13C 21'- | PEN4VA u47 12/6 | W77 4. | 6AQ8 973 | 6U4GT 10/- | 19AQS5 8/
Cyi 15/- | ECL83 12/ | Fw4 500 9/ 1776 | USO 76 | w8l 6/~ | 6ATE 6/- 1 6USG 716 | 1986G  2V/-
CY3l 15/9 | EFé 217 | Fw4/800 9/- | PEN36C 2. | US52 4/- | W8iM  6/-| 6AU6 9. | 6Vé 476 | 20D 1| 10/-
D77 4/- | EF9 21/- | GZ30 10/6 | PEN4S 10/- | U76 76 | XI17 8/6 | 6B8G 3. | 6VeGT 8- | 20F2 1716
DAC32 96 | EF22 14/- | GZ32 10'6 | PEN45DD u7e 476 | X18 9/- | 6BA6 6/- | 6X4 4/6 | 20L1 1716
DAF91 76 | EF36 4/- | GZ33 1913 25/- | UISI 15/- | X4lI 15/- | 6BE6 6/-| 6X5 7/6 | 20P1 25/-

DAF96 8/9 | EF37 8/- | GZ34 13'6 | PEN46  5'- | U251 1216 | Xeél 1216 | 6BG6G 17'6 | 6XSGT 8/6 | 20P3 25/«
DCC90 1476 | EF37A  8/- | GZ37 19/3 | PEN453DD u2sl 18- [ X6IM 226 | 6BHé 8- | 6X6 15/« | 20P4 22/.

DF33 10/- | EF39 4/. | HABCB010/- 27'6 | U282 1976 | X65 1216 | 6BJé 6/- | 630L2 10/~ 20PS 25/-
DF91 4/- | EF40 15'. | HL41DD 8/6 | PENDD4020 | U30I 226 | X76 12/6 | 6BQ7A 12/6 | 7BS 12/6 | 21B6 127+
DF32 7. | EF4] 8/- | HL92 8'6 250- | U329 1276 | X76M 1276 | 6BR7  12/6 | 7B6 10/- | 25A6 8/«
DF9%6 8/6 | EF42 10/- | HLI33DD PL33 15/- | U339 15/ | X78 21'- | 6BS7 1216 | 787 8/6 | 25L6 8/-
DF97 916 | EFSOA  4/- 10/- | PL36 157- | U403 10/~ | X79 217- | 6Bweé 7/~ | 788 8- 1 25Y5 8f-
DHé3 6/- | EFSOE  3/6 | HN309% 2276 | PL38 24/ | U404 107- | YéI 10/- | 6BW7  5/-| 7C5 8/.| 2574 716
DH77 7/- | EF80 S/ | 1w4/35010/- | PL8I 127- ) UBOI 29/-| Yé6 916 | 6BX6 §l-| 7C7 8/- 12575 8/-

DK32 1’6 | EF8S §/- | 1'W4/50010/- | PL82 8/. | UABC80 77- | Zé3 7t6 | 6C4 36 | 7D3 15/- 12526 8/-
DK91 8/. | EF86 1076 | KT33C 8/- | PL83 106 | UAF42 8/6 | Z66 10/- | 6CSGT 8!~ | 7DS 15/- | 275U 1776

DK92 86 | EF89 9/. | KT36 17/6 | PL84 9/- | UB4I 76 | Z77 4!- | 6Cé 6!6 | 7D6 157- | 30CI 916
DK96  8/6 | EF9I 4. | KTSS 1776 | PLB20 18/- | UBC41 8/6 Z152 5.1 6C9 12/6 } 708 157- | 30FS 10/-
DL33 8/6 | EF92 4/- | KTél 9/6 | PM24M 13’6 | UBCBI 10/- | ZDI7 8/- | 6CD6G 32/-| 7H7 7/6 | 30FL) 10'6
DL3S 10’6 | EF9S 716 | KTé6 16/- | PX4 15/. | UBFBO 86 | ZDi52 86| 6CH6 10/- | 7K7 8/6 | 30L! 9/6
DL92 7'6 | EF97 12'6 | KT76 10/- | PX25 25/~ | UBF89 716 | OZ4 5. | 6D2 4. | 7Q7 107- 1 30LIS 1176
DL93 7!- | EF98 10/- | KT8I §5/- | PY31 157. | UBL21 21/-7 1A7 1176 | 6D6 561 7Y4 776 | 30P4 21/
DL%4 8- | EFI83 18/- | Lé3 si. | PY32 1276 | UCCB4 1076 | ICI 8/6 | 6ES 10/- | 8D3 4/- [ 30P12  10f-
DL9é 86 | EFI84 14/~ | LNIS2 9/- | PY8O 7'6 | UCC8S 716 | IC2 97- | 6FI 10’6 | 9BW6 1216 | 30PI16 9l
EASQ 2/. | EK32 8'6 | LN309 126 | PY8I 7'6 | UCF80 136 | IC3 916 | 6F6 6/9 | 10CI 1276 | 30PLI 15/
EABCB0 é/- | EL2 200 | LZ319 1276 | PY82 7/6 | UCH2t 2171 ICS 106 | 6F11 10/} 10C2 17/6 | 30PLI3 12/6

EACSl 4/- | EL3 21/ | MKT4 17/6 | PY83 8/6 | UCH42 9'6 | IDS 86 | 6FI12 4/- 1 10F1 15/ | 35L6GT 8/6
EAF42 976 | EL6 21/. | MS4B 1776 | PZ30 186 | UCHBI B8/-| IDé 10/- | 6FI3 107- | {OF3 15/- 1 35wW4 716

EB34 216 | EL32 4'6 | MVSPEN QS9510 10/- | UCLB2 107~} IHS5 976 | 6FI4 107- [ IOF9 12/6 | 3573 16/«
EB4I 76 | EL33 10'- 17'6 | Q51501510/- | UCL83 13'6 | IL4 S/ | 6FIS 12/6 | 10LD11 15/~ ) 3574 716
EB9I 4/. | EL34 15/- | MVSPENB R2 10/~ | UF4I 7/6 | ILNS 476 | 6F19 1276 | 10LD12 10/- | 35275 8/6
EBC3  21/- | EL35 10/- 1776 | R3 19/- | UF42 7/6 | INS 916 | 6F23 1076 | 10PI3  15/- ] 40SUA 15/
EBC33 4/6 | EL37 17/6 | MU14 9/- | RI2 8/6 | UF8D 7/- | IRS 716 | 6F33 516 | 10PI4 19/ | 41STH 21/
EBC4l  9/- | EL38 217- | MX40 15/ | RI6 176 | UF85 76 | 154 8/- | 6H6 2/-| 10PI18 15/ 42 1216
EBC8!1 10/~ | EL4I 19/- | NI8 8/- | RI9 197- | UF86 1216 | 1S5 776 | 615 4/6 | 11D3 23’6 | 50CS 10/-
EBFB0 86 | EL42 107- 1 N37 14/- | R20 19/- | UF89 6'6| IT4 4/ | 6JSGT 476 | 1IDS 2376 | 50Lé 86
EBF83 86 | EL8I 12/6 | N78 1776 | S130 7'6 | UL4I 8/6 | 1US 59| 616 376 | 12A% 6/6 | SOCD6G
EBF89 8/6 | EL84 6'3 | N108  18'- | SP4l 316 | UL44  21'- ) 3A4 51| 617 Sl-| 12AH8  9/- 3676
EBLI 226 | EL8S 10/- | N303  20/- | SP6l 316 | UL46 146 | 3AS 10’6 | 6J7GT 776 | 12AT6  7/6 | S3KU  12/6
EBL21 22/- | EL9O 8/6 | N339  30/- | SU2150 25/--| UL84 7'- 1 3Q4 8/- | 6K7 2/- | 12AT7 S8/~ |75 8/-
EBL3I 2176 | ELSI 4/« | N369 1076 | SU2150A uLss 7'6 | 3Q5 9/ | 6K7GT 8/6| 12AU7 8/6 |78 716
ECC34 15/- | EL9S 10’6 | OD3 5/- 25/- | UMBO 1076 | 354 7| 6K8 §- | 12AX7 76 | 80 9/~
ECC35 8- | EM80 8/6 | OZ4 56 | T4l 15/- | URIC 15/-| 3v4 8/- | 6KBGT 9/6 | 12AU6 1776 [ 85A2 1276
ECC40 21/- | EMBI 8/6 | P2 10/- | TDD4 1216 | UU6 1971 5U4 4/- | 6K25 18/- | 12BA6  7/6 | 185BT 30/-
ECC81 5/9 | EM84 9’6 | PABC80 13/- | TDDI3C uus 21/- | 5v4 7/9 | 6L 13/- | 12BE6 776 | 305 96
ECC82 8/6 | EMBS 10'- | PCC84 9/ 1776 | VU9 7'6 1 5Y3 8/6 | 6L6 7/6 | 12BH7 10/- | 807BR  §/-
ECC83 T7/6 | EYSI 86 | PCC35 9/6 | TH41 2776 | UYIN 1276 SYlGT 8/6 | 6L18 10/- | 12C8 86

ECC84 8/6 | EY8I 8/6 | PCC83 15/- | TYB6F 1216 | UY2l 1576 976 | 6L19 17'6 | 12J5GT  4/-

ECC85 8/- | EY83 15/- | PCC89 9'6 | UIO 9. | UY4l 76 SZ4GT 1276 | 6LD20 14/-| 12)7GT 8/6

METAL RECTIFIERS
. SPECIAL OFFER
RMI 53 14RA 1-2:82 17/6 (FC3D) 14497 eb EABCE0 6/-, EAC9I 4/-, EBO| 4l., EBF89 8/6, ECCBI 5/9
RM2  7'6 16RC I-I-16-1 876 14A100 271 ECCBS 81, ECCOl 41 ECHEI 8/-, EBC33 4',6 EFy 2:'6
EFS0 3/6, £F80 5'-, EFBS 51-, EF9 4/-, DF91 4/-, EL84
RM3 79 14RA 1-2:8-3 19/~ (FC3) I6RD 2-2-8.1 12" PCCEY 916, PL84 91-, UABCBO 7'-, UBFE9 716, UF41 76,
RM4 14/ I8RA I-1-16-1 6/6 (FCI16) I6RE 2-1-8-1  8'6 uL4l 8'6, SUF894’6’6 ke ures 71 wel 2/,-,
OZ4 ', SU4 4/ 616, 6BAG §
RMS 1976 I8RA 1-2-8-1 11/ I8RA 1-1-8-1 416 6792 4l '6K7 2/-, 6K8 5i-, 6L6 7'6, 6Q7 676, 65L7 616,
14A86 1716 (8RD 2-2-8-1 15/~ (FCI24) 657 576, 6V6 476, 8D3 41-, 807 §i-, 12AT7 5/~ 12AH8 91,
128A6 776, 12BE6 116, 12K7 51-, 1207 6/6.
TERMS OF BUSINESS C.W.O. or C.O.D. OBSOLETE VALVES A SPECIALITY.
312 PACKING CHARGE ON ALL C.O.D. QUOTATIONS GIVEN ON ANY TYPE
ORDERS. POSTAGE 6d. PER VALVE NOT LISTED
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Easy- to - build kit - sets of

AMATEUR TRANSMIT-
TER. Model DX-40U. Self-
contained. 80-i10 m. Power
input 75 w. C.W,, 60 w. peak,
C.C. phone. Output 40 w. to

aerial. Provision for V.F.O.
£33.19.0
AUDIO SIGNAL GENERATOR. Model AG-9U. 10 c/5-100

ke/s, switch selected. Distortion less than 0.1%. 10 v. sine wave
output metered in volts and dB's £21.

VALVE VOLTMETER. Model V-7A, Measures volcs to §,500
(D.C. and R.M.S.) and 4,000 pk to pk. Res. 0.1Q2-1,000 MQ. D.C.
input impeded. §1 MQ. With test prods, leads and standardising
battery £13.18.6
R.F. SIGNAL GENERATOR. Model RF-1U. Gives accurate
source of R.F. up to 100"Mc/s on fundamentais and 200 Mc/s on
harmonics. Up to 100 mV output on all bands. o £12,15.6

SINGLE SIDEBAND ADAPTOR, Model SB-10U
May be used with most A.M. trans-
mitters. Less than 3W R.F. input
power required for 10W output.
Operation on 80, 40, 20, |5 and {0m
bands on USB, LSB or DSB £39.5.0
HI-Fi 1I8W STEREO AMPLIFIER
Model S$-99. Ganged controls.
Stereo/mono gram, radio and tape
recorder inputs. Push-button selec-
tion. Printed circuit construction .., we £27.19.6

HI-FI AM/FM TUNER.
Mc/s. AM: '16-50, 200-550, 900-2,000 m. Tuning heart
(£5.5.6 incl. P.T.) and I.F. amplifier (£20.13.0) sold separ-
ately. Printed circuit board ... «. Total £25.18.6

SHORTWAYVE TRANSISTOR PORTABL‘E. Model
RSW-l. Two short bands, trawler and medium £22.8.0

6-TRANSISTOR PORTABLE. Model UXR-I.
Prealigned I.F. transformers, printed cireuit, 7 x 4in., g
high flux speaker. Real hide case ... £14.3.0 It
TAPE RECORDING/PLAYBACK AMPLIFIER
Stereo (TA-IS) ... £24.10.0 Monaural (TA-IM) £19.2.6

PRACTICAL WIRELESS
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Tuning range: FM: 88-108 S-99

R
]
AMFM Tuner

TA-IS

October, 1962

highest quality at lowest cost

AMATEUR TRANSMIT.-
TER. Model DX-100U
Covers all amateur bands,
160-10 m. 150 w. D.C. input.
Self contained with power
supply. Modulator, V.F.O.

£74.19.0

5in. OSCILLOSCOPE. Model O-12U. Wideband amplifiers
essential for TV servicing. F.M. alignment; etg. Vertical freq. res-
ponse 3 ¢/s-5 Mc/s without extra switching. T/B covers |0 ¢/s-500
ke/s in 5 ranges . £38.10.0
PORTABLE SERVICE OSCILLOSCOPE. Model OS-1.
Compact portable scope ideal for servicing and general work., Y
amplifier sensitivity 10 mV/em: response. 3 dB 10 c/s-2.5 Mcls.
Time base 15 ¢/s-150 ke/s. Printed circuits. Case 73 x 42 x 124in.
long. Wt. only 104lb. - o £19.19.0

THE “MOHICAN” GENERAL COVERAGE
RECEIVER, Model GC-1U. Fully Transistorised
Including 4 piezo-electric
transfilters. Excellent port-
able or general purpose
receiver for the amateur and
short-wave listener. £39.17.6
VAR. FREQ. OSCIL-
LATOR. Model VF-1U
Calibrated 160-10 m,
fundamentals 160 and 40

m. ideal DX-40U and sim-
ilarcransmicters, €11.17.6

HI-FI F.M. TUNER. Tuning range 88-108 Mc/s. Tuning
Unit (FMT-4U) with 10.7 Mc/s I.F. output (£3.2.0 inc.
P.T.) LF. Amplifier (FMA-4U) complete with cabinet
and valves (£12.6.0) ... Total £15.8.0

€&-W STEREO AMPLIFIER. Model S-33. 3 w/ch}
inputs tor radio-tape and gram., Stereo or Mono ganged
controls. Sensitivity 200 mV. £13.7.6
SINGLE CHANNEL AMPLIFIER. Model MA.I2.
10-12 watt Hi-Fi amplifier. Extremely low distortion
and wide frequency range ... o0 oo £11.9.6

DX-100U

GC-I1V

STEREOCONTROL UNIT USC-I.
Luxury model with press-button inputs
to suit any pick-up or tuner and most
tapeheads. Output 1.3 v. R.M.S. per
channel. Printed circuit construction.

R £19.10.0

Money Saving “PACKAGED
DEALS” of Complete Stereo
Equipment from £46.6.0

HI-FI SPEAKER SYSTEM. Mode!
SSU-Il. Ducted-port bass refiex cabinet
“in white.” Two speakers. Pedestal
mode! £11.19.6. Bookcase model.

£11.5.0

HI-FIEQUIPMENT CABI-
NETS. Range available to meet
various needs. Details on request.
(MALVERN equipment cabinet
ilustcrated on  the left) from
£11.12.6 to £18.50.0.

STEREO HEAD PREAMPLI-
FIER USP-l. Ideal for boosting
tape-head output and low output
pick-ups (e.g. Decca ffss) £7.7.6

“COTSWOLD"” HI-FI SPEAKER
SYSTEM. Acoustically designed en-
closure “in the white'’ 26 x 23 x 154in.
12in. bass speaker with 2in. speech
coil, elliptical middle speaker. Pres-
sure unit covers the full freq. range
of 30-20,000 c¢/s., compiete with
cross-over unit, level control, etc,

£23.4.0
AUDIO & DO-IT-YOURSELF
accessories also available

MALVERN

Please send me FREE CATALOGUE (Yes/No).
Full details of model(s).

Assembled models also available—prices on request.
Deferred terms available over £10. Free Delivery U.K,

I |

COTSWOLD

DAYSTROM LTD.

Dept. P.W.10, GLOUCESTER, ENGLAND

A member of the Daystrom Group, manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS

wWWwWWw.americanradiohistorv.com

——


www.americanradiohistory.com

October, 1962 PRACTICAL WIRELESS

R.S.C. (Manchester) LTD. ADDRESSES AT TOP OF ADJOINING PAGE

R.S.C. (Manchester) LTD.

AUDIOTRON HI-FI TAPE RECORDER KIT )& ¢ b

REALISM AT INCREDIBLY LOW COST, CAN BE ASS

Incorporating the latest Collaro Studio ’lape Transcriptor.
Amplifier with negative feedback equallsation for each of 3 speeds.

IBLED EN AN HouRt

attractive two-tone polychrome finish. size 144 x 15 x 8{in. mgh,

I'he Audiotrine High Quality Fape
High Filux P.M. Speaker. emity
Tape Spool, & Reel ot Best quality Tape and a Handsome Portable carrylng Cabinet with Iatest
and circuit. 'Total cost 1 purchased
individually approximately £40. Pertormance equal to units in the £50-£80 class. S.A.E. for leaflets.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Al1

PUSH-PULL ULTRA LINEAR
OUTPUT “BUILT-IN” TONE
CONTROL PRE-AMP STAGES
Two input sockets with assoclated
controls allow mixing of “mike’* and
gram, as in Al0. High sensitivity.
Includes 5 valves, ECC83, ECCS3,
ELg84, EL84, EZ81. High Quality sec-
tionally wound output translormer
specially designed for Ultra Linear
operc.tion and reliable small con-

ONLY 3
IPALRS OF
S()Ll)lil(lil)

I

M. \l\s
H.I'. TERMS, Deposit £2.13.9 and 12
monthly payments of 44/ Cash price
il settled in 3 months. Or supplied less

Tape Deck. Cash 13 gns. Carr., 10/-. Or
deposit 2 gns., and 12 monthly payment,s
of 23/9.

densers of current manufacture. IN-
DIVIDUAL CONTROLS FOR BASS
AND TREBLE “Lift"” and ‘“Cut’.
Frequency response + 3 D.B. 30-30.000
cls. Six negative leedback loops,
Hum lével 60 D.B. down, ONLY 22
millivolts INPUT reguired for FULL
QUTPUT. Suitable for use with all
makes and types ot plek-ups and
microphones, Comparable w1t.h the
very best designs. Fo NDARD or RECORDS.
MUSIC ]!\ UMIC\ such as STRING BASS, GUITARS. etc.
ovrTeperT " with plug provides 300 v. 30 mA, and 6.3 v. a. For supply of a
RADIO VEE l)l 1t UNI'T, Size approx. 12-9-7in. For A.C. mains 200-250 v. 50 ¢.p.s. Qutput
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis 1s lully punChed 1‘ ull
instructions and point-to-point wiring diagrams supplied. Only 8 G S.

(Or factory built 51/- extra). n
If required louvred metal cover with 2 carrying handles can be supplicd or 18/9, TERMS
ON ASSEMBLED UNITS. DEPOSIET 24/9, and 9 wonthly payments of 24/9. Send
S.A.E. for illustrated leaflet detailing Ready-to-assemble Cabinets. Speaker. Micro-
phones, etc., with cash and credit terms.

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

A complete set of parts fOI‘ the construction’ot a stereo-
phonic amplifier glving 5 watts high quality output on
each channcl (total 10 watts), Sensitivity is 50 milli-
voits, suitable tor all crystal stereo heads. Ganged
Bass and Treble Control give equal valiation ot “‘hit”
and “‘cut’. DProvision is made for use as straight
(monaural) l0-watt amplifier. Valve line-up ECC83,
ECC83. EL84, EL54, 1:781. Outputs tor 2-3ohm speakers,
Point-to-Point wiring diagrams and in- 8 Gns
L structions supplied. Send S.A.E. tor leafiet. .
Fuli constructional details and price list 2/6. Carr. 10/-.
Kit can be assembled, ready to Use, 50/6 extra,

f

LONG PLAYING For

HI-PI CRYSTAL PICK-UP HEADS.
(Cartridges.) Acos. Standard replacement
for Garrard, B.S.R. and Collaro, 19/9.
Acos Stereo-Monaural 49/9. Ronette
Stereo-Monaural 59/6,

BRADMAFIC RECORDING HEADS,
High Impedance Record/Playback 22/-.
Low Impedance Erase. 12/6.

PICK-UP ARMS, Complete with latest
Acosthi-n - Turnover head and  rest.

only
MICROPIIONES, Hand type

20/11.
CRYSTAL
NP110 14/9. R.T.C. 18/9. Acos Mic 40 25/9,
Acos Mic 45 29/89. Stick type Acos 39-1
39/9, BM3 with neck band and heavy table
stand 59/9. Lapel type 35/9.

COLLARO JUNIOR _4-speed Single
Player Unit and Crystal Pick-up with hi-fi
Turnover head. Only £3.1¢,6.

ARO CONQURENT 4-SPEED
-CIFANGER, with high fidelity
Studio pick-up. Latest model. For
200-250 mains. Our

8.
4-SPEED MIXER
Turnover Studio
200-25¢ £7.19.6. Carr. 4/6.
3 U AN 4—\[)00(! \l‘ 1ro-¢ ANGERS
-11 tumm er head. A—.G 19.6. Carr. 4/6.
A ) TURE 2-3 GRAM
,\\Il'l,lll . For use wx[h any single
or autu-change umL Qutput for 2-3 ohm
speaker. Ifor 200-250 v. A.C, mains. Size
111 x 2 X 2lin. Controls: Vol. and Tone
with switch. Only 58/6.

v, 50 c.p.s. A.C.
. 5/
-(.)4

price zG 19.6. C:
) AR I)\R(,

R.S.C. BATTERY CHARGING EQUIPMENT

All for A.C.
Guaranteed

Mains 200-250v., 50c/s
12 maonths,

HEAVY DUTY CHARGER KIT Assembled AN b | BATTERY CHARGER KITS
6/12 v. 6 amps. variable outbut. ° (" xl((-l l{ Conasting ot Mains Trans-
Consisting of Malns Transformer 6[12V. 4-5 amps. former. F.W. Bridge, Metal
0-200-230-250 V. F.W. (Bridge) a Fitted Ammeter and | 6 v., or 12 v. | Recufier, well ventilated steel
Selenlum e A fi Sonae i e “ s e more panels and Girout.

able arg: e or fl . Also s Z Y 2ts, panels @
Panels, Plugs, Fuses, Fuseholder igrecptl%rg (ol;oti \\(j.legr Fm(;fd eA]nQ\m:t.er Carr. 3/6 extra,
and circuit, 59/9. Carr. 4/6. ‘1/;/ v Ctlzall'gln;'. L(_)tl]— ;lﬁ‘, o crer (1’\.\5 31{)(1)3\;. lwa}m‘p

o . red steel case with 2 ; .

é‘élvl ﬂx‘r::;: I({Jorll\s!slt:mul-zovl mlgu:sn:llyan(:' stoved biue hamimner llnetgl c’;?(l-nillfx\g Ve Ay,
200-230- 250 v., F.W. (Bridge) selenium finished. Fused gq/q | 1shed attiactive B C lz\r 2am
Rectifier.F Ammeter, Fuses, Variable and reaay ior 69/ hammer  blue
Resistor and Circuit. Only 6 sns. “5““"‘“‘ lca”i-n‘:‘/; Ready for use
ﬁz&rr 15/-. glease state it 12v. or 24v. medan& §° and 1q (x)l:n SU Wl (Ljh mains 4

require: an output

— Deposit 13/3 and & o Ammeter and variable ch'uge

SOLDERING 1IRONS. 230-250 v. 30 monthly  payments | 16895 rate selector 59/9
watts. _First quality. For Radio 13/3. 6/12 v. 3a., all Double Only R LR*
work, 19/9. Spare elements and bits facilities as above. IFused. 49/9 0-1.5 3 a., O-4 a. 07 a.,
available, Only 59/0. carr. 3/9. Carr. 3/9. 0-25 a., 0—60 a. 8/9.

R.SC. MAINS TRANSFORMERS ‘(mv m“ Whe

lntm'le.ned nd lnlpr(‘[.:mltul. P )((*uulmuml)—
aries  200-230 8. Serecne . G.3v.
TOPr slll{()UD D I)l(()l' THROUGH

da 5\' da.

250-0-250v. 7! . 6. 0-5-6.3v. 2a 17/9 450- 0—4:;0v 250mA,
350-0-350v. BOmA 63V 26 5v,2a ..18/9 oureur ANSE

50-0-250v. 100mA. 6.3v. 2a, 6.3v. la .. 21/9 | Midget Battery Feutode
250-0-250v. 100mA, 6.3v. 3.5a, C.T. .. 19/9 354, ete. oo .. 4/8
250-0-250v. 100mA., 6.3v. 4a, 0-5-6.3v. 3a 25/9 small Pentode, 50009 to'3q .. 4/5
300-0-300v, 130mA, 6.3v. 4a, 6.3v, 1a, for Small Pentode 7/8.000Q 10 39 4/6

Mullard 510 Amplifier 29/9 Standard Pentode 5.000 to 3Q E19
300-0-300v. 100mA, 6.3v. 44, 0-! 5—6 3v. 32, 26/9 Standard Pentode 7,000 to 3% 5/9
350-0-350v. 100mA, 6.3v. 4a, 26/9 10,000Q to 30 5/9
350-0-350v. 150mA, 6.3v. 4a, 0-5 o v. 3a. 29/ Push-Pull 8 watts, T L84. or V6 o

. 9

FULLY SHROUDED UPRIGIT
250-0-250v. 60mA, 6.3v. 2a, 0-5-6.3v. 2a,

Midget type 23-3-3in 11

250-0-950v. 100mA., G,3v. 42, 0-5-6.3v. 3a. 27/9

3 or matched to 15Q

Push-Pull 10-12 watts to match 8VS
or FL84 to 3-5-8 or 150

Following types for 3 and 159 %])eal\lex e

300-0-300v. 100mA, 6.3v. 4a, 5v. 3a 27/11 Push-Pull 10-12 watts 6V6 or EL.84 .. 8/9
300-0-300v. 130mA, 6.3v. 4d. C.T. 6.3v. Push-Pull 15-18 watts, 616, K'T68 . 2219
la, for Mullard Amplifier .. 33/9 Push-Pull tor Mullald 510 Ultra
350-0-350v. 100m A, €.3v. 4a, 5v. 3a 27/11 Linear . o 20/9
350-0-350v. 150mA, 6.3v. 4a, 5v. 82 35/9 Push-Pull 20 atts, <ect|onal]y
425-0-425v. 200mA. 6.3v. 4a, C.T. 5v. 3a 55/ wound, 6L6, I\Toé EL34. etc. . 49/9

MAINS Primaries 200- 250 v.
5.3 v. 2

RS
xm'ules 6.3 v,

All with 20()—'750
1.5a, 5/9: 6.3 v. 2 a '7/6 -6.3 v. 2a, 7/
.la., 7/11,63\' 3a, 8/11; 63 v, 6
17761 12v 152, twice, 17/6.
SVOOTHING CHHOKES
150 mA, 7-10 H H 250 ohms
10¢ mA, 10 H 200 ohms
80 maA, 10 H 350 ohms
60 mA, 10 H 400 ohms g qo .
CHARGER TR \\'N RMERS
All with 200-230-25 50 ¢/s Primaries:
OJl..n 1l a.12/9: 09-15v 2 a.14/9; 0-9-15
v. 3 a., 16/9: 0-9-15 v. 5 a, 19/9; 0-8-156 v,
3 a 23/9: 0-0-15 v. 8 a, 28/9.
AUTO (Step up/Sten down) TRANS,
0-110/120-230/250 v, 50-80 watts, 13/8;
250 watts. 39/9: 150 watts, 27/9
MICROPINONE TR \'\\I"()I(\l
120 : 1 high grade, clamped, 8/8;
T"otted. Mu-metal screened. 8/8.

RS
120 @1
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td.
SHEFFIELD;
|13 Exchange St.
Castie Market l
Bidgs.

BIRMINGHAM:
6 Gt Western
Arcade
Opyp. Snow Hill Stn)
Half-day Wed.)

e (Manchester) MAIL ORDERS to 29
R'S'C' Led Postage 2!9 extra under £2.

(Half-day Thurs.)

PRACTICAL WIRELESS

Moorfield Rd., Leeds 12. Terms: C.W.0. or C.0.D.

October, 1962

No C.0.D. under €1

4'6 extra under £5 Trode Supplied, S.A.E. with ol enquiries pleage,

SENSATIONAL STEREO OFFER

A complete set of parts to
construct a good uality (4 Gns.)
Stereo amplifier with an undistorted
output toti watts. ForA.C. mains in-
put of 200-250 v. Including pair matched
8iin, spoakers, Sensitivity 130 m. ..
Ganzed Vol. and Tonc Controls. Presct
balance control. Full instructions and
olnt-to-point wiring diagrams supplied.
tereo Pick-up Head 18/0 extra with
above only.

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

A highly sensitive Push-Pull high sutput
unit with sclf-contained Pre-amp, Tono
Consrol Stages. Certifled performance
figures com;ilare equally with most ox-
engive amplifiers available. Hum level
b down. Frequency responsc +3 db,
30-50.000 cfs. A specially douigned
sectionally wound ultra linear output
transformor is used with 307 output
valves. All components are chosen tor
reliability. 8ix valves are used EFSG,
EF88, 3 . BY7, GZ34. Separate
Bass aad Treble Controlc are provided.
Minimum in?ut required for full ou',giu‘.
is only 12 millivolts so that ANY KIND
gl? !\HSROPHONE OR PICK-UP IS
T.

TI b
ORGAN, GUTTAR,
etc. For standard or long-playing records,
OUTPUT SOCKET PROVIDES L.T. and
H'T. for a RADIO FEEDER U}
An -xtra input with assoclated vol.
control is provided so that two separate
lnEuts such as Gram. and 'Mike' can be
ed. Amplifier operates on 200-2°0 v.

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

Gﬂs- chassis and point-to-point
wiring diagrams and in-

cf(‘)’/'f structions. 1f required

perforated cover with care-
ying handles can be supg;lied for 18/9. The
amplifier can be supPl ed, factory puflc
with EL34 output valves and 12 month:
uarantee, for 14 gns.
SRMS: DEPOSIT 32/ and 9 monthly
ayments of 33/9.
uitable microphones and
avallavle at competitive prices.

spealzers

SUPERHET FUEDER UNIT. Design ol
a hizh quality Radio Tuner (specially
sultable for use with our Amplifiers).
Dalayed A.V/C. Controls are Tuning,
WCh. and Vol. Only 250 v. 15 mA. H.T. and
L.T. of 8.3 v. 1 amp. required from ampii-
fier, Size approx. & x 8 x 7i... high. Simpie
aliznment prooedure. Point-to-Point
wiring diagrams, instructions and priccd
parts list with illustrations, 2/6. Total
building cost £4.15.0. 3.A.E. for leaflo=.

WE STOCK ARMSTRONG and JAS!
EQUIPMENT, GOODMANS and W.B.
SPECAKERS.

arate Bass and Treble Controls.
mains v. 50 ¢/s.  Output for 2-3
ohm Mullard valves EZ80,
Loces, 7T-3-51in, high.
only 25.1¢.0.

d C.A.E. for leafict, Terms: Deposit
82/0 and 5 _monthily payments 0 22/C.

speakor,

HULL: LIVERPOOL: BRADFORD LEEDS: MANCHESTER;
51 Savile Sty 73 Dale 5t. (8 mins. | 56 Moriey St. 5-7 County 8-10 Brown St,
trom Lime St. or above Alhambra Mecca) Arcade, | (Markee St.)
Exchange Scations) heatre) . riggate
(Half-day Wednesdiy) (No half day)

M. SPEAKERS, 10in. W.B, “Stentor- P ALIT
ian” 3 or 15 ohms type HF1012 10 watts, Rio. 10 WATT HIGH QU Y
VLD our AL Kripliter- 64.10:8. 200 R : = i
with our mplifier, £4,12.9. . R.. o ; o)
Riphbeth o e L) —
WK . Plossey 2 @ 19, 3 0 .
1.S.C. EQUIPMENT CABINET. Size A0l Feinut
and appearancc as Standard Bass Reflex veneered
Cabinet. Top hinged. Basc board ~djus. cabinet.
table § gns. « auss 12,000
dason FMTT VH.F./FM Radio Tuner de- lires,Speech
sign. Tota. costs of parts including valves. colli 3 chms
Tuning dial, Escutcheon. etc., 26.17.8. or 15 ohms
QOther Jason equipment iy stocl:. Only 22.19.8
LINCAR Li5 MINTIATURT. 475 WATT carr. 5/~
QUALITY ARIPLIFIER, Sultable for LaauOCl
any record piaying unit, and most migro- Terms: De-
phones. Negative feed-back 12db. Sep- rosit 1173

and 8 montiiy payments of 11/3.

12in, 20 WAT? HI-FI LOUD-
SPEAKLCRS IN A QRINETS. Size 18 x
18 x 10in. Finish as bove, Terms: Deposit
1//9 and 5 monuuy :ayments ot 17/9.
Only £7.10.8. Carr. R/8.

R.S.C. 4.5 WATT A5 HIGH-GAIN AMPLIFIER

is used.

230-230 v v efs.

A highly-sensitive 4-valve quality ampiifier for the
home, small clubh, ote,
quired for full outé)ut 80 that 1t s suitable for use with
the latest high

all other tvbes 01 pick-ups nnd ?ruc icallv ail '‘mikes’,
Separate Bass and Trehie Contro.

givo full long-pl:

Oply °C miilivolts input is re.
elity plek-up heads. in additien to

3 are provided. These

aying record equalisation. Hum level is
negligible being 71 db, down 15 db. of Negative feedback
L . ILT. or 300 v. 25 mA. and L.T
availub.e for the supply of a Radio Feeder Unit, or
Tape-Deck pre-amplifier,
OQutput for 2-3ohim s;‘;etg‘ke'l‘-.

. Or G.i v, 1.5 a, is

For A.C. mains input of 200~
hassis is not alive. Kit is compiete
is (with | late) with Blue hammer

in every detail and ineludes fully )

finish and poin:-to-point wiring diagrams and instructions,
oniv £4.15.0, or assembicd ready for use 2 /- oxtra.

_monihiy nayments of 22/¢ for nssemhled unit,

Excepticnal value at
Ptus 3/6 carr.: or Deposit 22/8 and

R.S.C. PORTABLL GUITAR
AMPLIFIERS. (For 200-250 v, A.C. Mains)
Junior 5 watts High Ouality output.
Seprrawe Bass and Trebie ‘“‘Cut” and
“‘Boost’ controls. Sensitivity 15 r.v.,
Twin inputs. [ligh Flux 8in. Loud peaker
“bullt-in".  Handsome, strongly made
Cabinet (size approx. 14X 14 x 710.) fin.shed
in wttractive and Curanie policrome. and

ffitted carrying
handle. Terms:
Deposit £1 and 9 ™ =

monthly myments

of £1. Send S.A.E. ior teafiet. Carr. 10/-,
senlor 16 watts Iligh Fidelity outpuf
Separate Dass and Treble “Cut” and
“Boost” controls, Twin separately
controlled hich gain inputs so that
two instrumenss such as Guitar and
Striny Bags can be uscd at the same
‘ime. Two loudspeakers are incorporated.
. high Fiux: 12in. for Bass noles and a
7 x 4 in. ellirtical for “rebic. Cabinet ic
well made and finish.d as Junior modei,
Sizo approX. 18 x 13 x 08in, 15 Gns
H.P. Terms. Deposit 34/9 t.nd ]
3 montkly payments of 54/8. Jarr. 10:-.
Send 8.A.E. for leafiot of this or 15 watt.
Super Mi-Fi 15 \Watt.  All factlities as
10 watt. Cabinet size ™0 x 15 x 13ins.
Torms: Deposit £2.11.8, and nine monthly
payments ol 51/8. Cash 22 gns. Carr. 13/6.

Tramolo units on half page ad.

Tyoe 3Ml. An ar-d )

Completciy
replaces battery sun
plying 1.4 v, and 90 v.
whero A.C. mains 200-
250 v. 50 ofs 1s avail-

able, Suitable for al.
battery portabte
recelvers requiring

14 and 90 v, This
includes low consump-
tion typec.

Combletc kit with diagrams.
ready to use, 46/6.

wwfue OF

““Snap On” clips. When connected to

replace same.

TRANSISTOR RADIO CHARGER/ELIMINATOR UNITS,
200-250v.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM.. Size 8 x 5!
: 2Hn. Supplios 120 v.
¥ v. and 60 v., 40 MA,
“nd2v.0.4a.tolamp.
ully smoothed. There-
by completely re-
p.acing  both H.T.
hatteries and  L.T.

V. aecumulators
when connected to
A.C. mains cupply
200-250 v, 0 efs.
SUITABLEFOR ALL
BATTERY RIECEI-
VERS normelly uaing 2 v. accumulstor,
Comolcte kit »f narts with diagrams and
instruc lons, 4779, or ready for use, 57/@.
Ready for use, fitted
A.C. mains will charge f v. battery or

PP3 Size 19/9. Larwer sive 20/,

1KS.C. BAYS RECLEX  CARJNETS,
JUNIOR MODEL Specially derigned
for W.B. HF1(12 Speaker but cultable jor
any good quality 10in, speaker. Acousti-
caily hned and ported. Polished welnut
voneer finish. Size 18 x 12 x 10in, Hahd-
s0me appearance. ingure superb repro-
duction oronly £3.19.8.

STANDARD [JODEL. As above byt tor
12in. speakevs. Size 20 x 156 x 13in, Espe-
cially recomrended tor Audiosrine Loud-
speaker .ystems. £5.10.3. Suitable legs
with brass forrules, 18/6 per set of 4.

R.S.C. CORNER
CONSOLE
ABINETS

Polished wainut ven-
cer finish, Pleasing
design. Junio. Model
size 20 X 11 x Jin. 1or
£ x %in. or 10 x Gin,
speakers, 20 .10.8.
Standard Model, =1=¢
27 x 1§ x 12in. for @
or  10in.

£4.21.0.

SEN!gR MODEL.
Slze 30 x 20 x 156in.
for 12in. Speaker.
Suitable Speaker
BYstems below.
Only 7 gns.
AUDIOTRINE HI-FI SPEAKER SYS-
TEMS. Consisting of matched I12in.
1.,000 line, 15 ohm hirh quality speaker:
cross-over unit (consiating ot choke,

speakor,

condenser. ote.) and T'weeter. The cmooth
rasponse and ex.onded frequency rangc
ensure surprisingly realistic reprgducusen

arr, 6/-.

Stenda:d 10 watt rating £4.19.9.
O. Senior 16 watt. 7 rms. Cr.rr, 7/6.

AUDIOTRINF
EQUIPMENT
CA ETS

ABI S
Size 30 x 15 x
16in. Beautiful
walnut venee-
red finish, Ele-
gant contem-

ary  desien.

obust con-
struetion.
Uncut remaov.
able Haseboard

Depth above
baseboard 41- Only 12} gns.
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LINEAR TREMOLO/PRE-AMP UNTT Type TPU/1, with 3
controls, volume, amplitude and fred: ency. Inbuts tor guitar
and microphone. lequires power supply of 250 v. 10 mA and .3 v.
1a., avallable irom any R.8.C. or LINKAR amplifier. The unit is
merely connected to normal input socket of hi-fi amplifier or
Guitar amplifier. Only 5 gns.

D.C. SUPPLY KFT. 12 v. ] a. consisting of a partially drilled
metal case, mains trans., F.W. Bridge Rectifier, 2 tuseholders
and fuses. Change Direction switch, variable Speed regulator
and circuit. For 200-250 v. A.C. mains. Suitable for Electric
Trains. Limited number available at 29/11.

SELENIUM RECTIFIERS
IDGE 24v.2a. .. o0 .. 14/9
a. 0o . 6/11 H.T. TYPES H.W.

a. oo . 9/9 150 v. 40 mA . .. 3/9
2. . 1213 250 v. 50 mA 00 .. 3/11
a. .. .. 15/3 250 v. 60 mA .. .. 4/11

250 v. 80 m/!
6/12 v. 15 a. 9o .. 359 250 v. 250 mA o0 .. 11/9
CONTACT COOLED, 250 v. 75 mA, F.W. (Bridge), 10/11. 250 v.
50 mA. F.W. (Bridge) 8/11. H.W. 250 v. 60 mA .. .. 5/11

B.S.K, MONARDECK TAPEDEC Speed 3in. per sec. With
high quality recording heads, £6.19.6. Carr.5/-. Cabinets. to take
Deck and amplifier 39/6.

LINEAR TAPE PRE-/ LIFT Type LP/1. Switehed
Negative fecdback equalisation, witions for Record 1iin.
23in.. T1in. and Piaybach, EMS4 Recording Level Indieator,
Designed primarily as the link between a Collaro Tape
Transcriptor and a high fidelity amplifier. but suitable for
almos( amy Tape Deck. Only 9 gns. S.ALE. for feaflet.

TELEVISION RECTIFIERS, 250 v., 200 mA. Small size. Only

R.S.C. GIRAM. AMPLIFIER KIT. 3 watts output. Negative
feedback. Controls Vol. Tone and Switch. Mains operation

-

200-250 v. A.C. Fully 1solated chassis. Circuit etc., suppled.

Only 39/9. Carr. 3/9.

HI-FI 10-WATT AMPLIFIERS
Brand new, Manutacturer’s discontinued line. Fitted latest
Mullard valves. Dual inputs for “mike” and gram., etc. Bass
and Treble Controls. High sensitivity and quality. Output for
3 ohm or 15 ohm speaker. For 230-250 v. A.C. £7 1 9 9
Carriage 4/8. Q .

THE SKYFOUR T.R.F. RECEIVER. A design of a 3-valve
long and medium wave 200-250 v. A.C. Mains recciver with sclen-
ium rectifier. Hizh gain H.F. stage and low distortion detector.
Valve line-up 6K7. SP6L, 6V6G. Selectivity and guality excellent.
Gimple to construct. Pomt-to-Point wiring dlagrams, Instruc-
tions and parts list. 1/9, maximum bwlding costs £4.19.6. inc.
attractive Walnut venzered wood cabinet 12 x 6% x 5}in.

12.5.C. TRANSISTORISED GRAM AMPLIFIER, Output 1
watt, lor 3 @ speaker. Transistors Mullard OC71, OC81D, OC812.
Fitted Vol. Control with switch. Assembled and tested. Suitable
for any normal crystal pick-up. Oniy 69/6.

MULTI-METERS. CABY MI. Sensitivity 2000 ohms_per volt.
A.C. and D.C.. 54/-. A.1. Basic Meter sensitivity 155 micro-
amps. A.C. and D.C. ranges £4.17.6- Sensitivity up to
10,000 ohms per volt. A.C. and D.C. £6.1

EX., GOVT, SELL
[\

IUM RECTI SRS, 12V, 15 AMP.
BRIDGE). Oniy 19/9

EX. GOVERNMENT ACCUMULATORS. Size 7 x 4 x 2in,
2v. 16 A.H. brand new. 6/% ea.. 2 'or 15/6.

EX. GOV SMOOTIHNG CIHHOKES. 200 mA, 3-5 H. 50 ohms,
Parmeko 8/9: 100 mA, 5 H, 1950 oluns 3/11; 150 mA, 10 H, 50 ohms
9/9: 80 mA, 20 H, 900 ohns 8/9; 120 mA. 12 H, 100 ohms 8/9: 50 mA,
50 H. 1.000 ohms 6/9: 100 m.\, 10 H, 100 ohms 6/9: 60 mA. 5-10 H, 250
ohms 2/11.

EX. GOVT, MAINS TRANSFORMERS, Primaries 200-250 v.
50 c.p.s. A.C

250v. 60mA 6.3v. 2a oo 00 . 00 . 00 .. 119
250-0-250v. 60mA 6.3v. 2a. 00 o . 50 0o .. 12/9
300-0-300v. 60mA 6.3v. 2a oo . co . 5o 12/11
3,500v., 5IMA 2v. 2a ao o0 0o 00 0o .. 39/9
0-35-40-45-50v., 300mA 6.3v. 3a .. 0o . oo oo LT
12v. 20a. (carr. 7/6) .. .. o ao oo .. 59/9

COMPLETE POWER PACK KIT, 19/11, Consisting ol Mains
Trans.. Metal Rectifier. Double electrolytic, smoothing choke
chassis and circuit. For 200-250v. A.C. mains. OQutputs 250v.
60mA, 6.3 v. 2a.

R.S.C. POWER PACK, 39/9._Louvred metal case only B x 51 x
2}ins. Stove enamelled. For 200-260v. A.C. mains. Qutput at 4
pin plug and socket 250 v. 60 mA, {ully smoothed and 6.3v. Za. Suit-
able for power requirements of almost any Pre-amp or Radio
Tuner.

1R.85.C. BABY ALARM or INTERCOMM KIT. Complete set
of parts with diagrams. etc. Housed in two cabinets ol pleasing
design. Hizh sensitivity. For 200-250v. A.C. mains. Fully isola-
ted. Controliable at both units, An Intercomm of this class
would normalily cost £20-£30. Only 79/6, carr. 5/-. Or assembled
ready for use £5.15.0.

R s C (Manchester) ADDRESSES
OL=/ON—00 LTD. AT TOP OF ADjOINING PAGE
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TECHNICAL
TRAINING

in radio
television and
electronics

Whether you plan to have your own business, to
become an electronics engineer, to take up a career in
industry, or to brush-up your knowledge and study
new developments, transistors, etc., an LC.S.
Course will help you to success. You learn at home
in your own time, under expert tuition. Moderate
fees include all books.

EXAMINATION COURSES FOR:—

C. & G. Radio C. & G. Radio
and Amateurs’ Exam.

(Amateurs’ Transmitting
Licence)

P.M.G. Certificates in
Radiotelegraphy
British Institution of Radio Engineers, etc.
C. & G. Telecom. Technician’s Cert.

LEARN AS YOU BUILD

Practical Radio
Servicing Course

A basic course in radio
electronic and electrical
theory backed by thorough
practical training. You
build radio receivers,
signal gencrator and
multimeter.

TV Servicing Certificate
(R.T.E.B.)

careers in Radio, ond full details of other |.C.S. Courses

(o ——— e = e

INTERNATIONAL CORRESPONDENCE |
SCHOOLS

(Dept. 171), Intertext House, Parkgate Road,
London, SW.II.

Please send book on

Name Age
(Block Letters Please)

Address

Occupation 10.62 I

RS )

— o D W e am e o]

ORRESFONDENCE SCHOOLS
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s VALVES

by return of post

*

L/ FKEs TRANSIT IN-
10% DISCOUNT | New LoOw SURANCE. All vaives
SPECIAL OFFER TQ PRICES are oew or of fully
PURCHASERS o! any guarapteed ex-Govern-
SIX VALVES marked in | GUARAN- ment or _ex-eyuipment

o i arigin, tiafaction or
back tge (15% = Jqfiﬁ?uss Mohey baok Gurautee
. . on Goods if returned un-

6d., 2-11, 1/~ used within 14 days.
02Z4 8/-186AGT7  TI8)6J5GT 4/~ 7A7 8/6|12K8GT 9/6;3525GT 8/-
1A5GT B/-[8AKS  5/-(8J4 4/-|7B6 9/-112Q7GT 8/-|41 78
1A7GT 11/-|6ALS  3/-[6J7 8/8|7B7 7/8(128A7  7/-|42 78
1C3GT  9/-|6AMB  8/-|8I7G  4/9(7C5 73[129G7  5-15005  9)-
15 8/-|6AQ5  8/-|6J7GT 7/6]7C6 7/6/128H7  3/6/50CD6 19/
106 9/0(6AT6  5/8|8J8 9/8|7HT 7/8'12877  5/8(50L6GT 8/6
1HSGT 8/9|6AU8 9/8|6KAGT 6/€|7K7 8/8|128K7 4/Bl52KU  10/6
1L4 3/3{5B7 8/8)6K7 /9 (7Q7 8/6(128N7GT 7/8(53KU  10/8
1LD3  8/8|6B8G  8/-[BKIG  2/L|7R7 1461303 9/-|6LSPT 11/-
1LNS  4/9/GBAS  §/9[6KTUT 4/8|787 9/-|1457  14/9(62BT1  13/6
INSGT 9/9|6BES  5/89/6K8GT 8/9|7v7 7/9(19AQ5 78|75 6/6
1RS §/6|6BUBG 18/-|6K25  3/8|7Y4 8/8(19BGG 18/-(78 8/6
184 8/-16BH6  ©/-[6L1 188|724 ?/-j20D1 9/8{n0 5/9
183 4/8|6BJ8  6)-|6LsG  G/6{4D3 3/-(20F2  9/8{83 9/6
1T4 3/8|6BR7  9/8|8L18  8)-|10C1 11/6/20L1  16/-{185BT 18/6
2A3 6/8|68W6  2/6[6L19  11/-|10C2  14/6|20P1 879|303 18/-
247 8/8(6BW?  5/8|6LD3  8/«[10C14  §/-|20P3  12/8|s07(a) 5/6
3a4 4/9[8BXe  4/9{4LDI2 6/9(10F1  5/0|20P4  18/-|305 716
8A5 9/~ 604 /8|6LD20  7/9|10FD  10/6 15/-(813 &6/~
36 4/8|6C5 8/G{5N7 7 832 14/-
3Q4 - | 606 379 |gP1 BA6A 116
3Q5QT  8/-|6L9 11/~ 6P26 954 2/~
334 a/- 6CD6G 19/6 | 6P2S 956 2/6
3v 6/9(8CHS  7/6(6Q7 12685 5/9
5B4GY m/e 8D2 8/~ |6Q7 G 9001 4/~
8/-16D3 8/6{GR7G 8002 4/p
bum 4/8)6D6 4/3[BSA7 ATPS 2/
ov4ad 79| @F1 4/9(88G7 AZ31 8-
SY3G  5/9{6F /9| 63HT j-|AZ41  11/-
SYJGT 5/9(8F12  8/-[68K7 5/ B36 79
5YiU 11/-|6F18  6/8|6SL7GT b5/9|12A’ Cie 9/8
824  11/-|6F14  9/8|6BNTGT 4/8|124Us CBL1 26/6
524G 7/6|6F15  8/6|68Q7  5/9]12a07 CBL31 21/~
874GT 11/-|6F16  8/-|6587 /0]12AX8 CCH35 14/~
6/30L2 9/-|4FI19  6/6|6U4GT 10/6|i2BAG CL33  9/6
6AS 4/9(6KF23 6/ G 5/-|12BES CY3l 9/
6A7  10/«|61°24  12/«16VEGT 6/-|12BHT 8/9(30P 9/6|D77 3/8
6A8G  8/6|6F15 6X2 7/8(13C8  8/8(30PL13 13/-ID132  B/9
6ASGT 13/8/6F32 86 §/-|12E1 17/8|35L6GT 8/6|DA3y 12/8
8 7-|0F33  B/8|6X5G  §/~|120TGT 0/-35T  28/-IDAC32 8/8
6ACT  8/3]645 4/3[6X5GT 5/6(12K7GT 4/8(35W4  6/9(DAF9L 4/6
6AGS  3/-1035G  B/-leYea  ¥Bliiks  11/-'s524GT 5/6DAFS 73

Amazing Value. Top Quality, Factory Fresh Standard

Superhet, plus Magic Eye Sets of Valves
ECHS1 ERBCS] ,I_Sl All fm 35/_ Post
EFF89 EL84 EM Free
Satisfaction Guaranteed. ’1‘ms works out ab only 3/10 per valve,
FM Valve Kits as above plus ECC86 42/- post free.

DETLY /0 ECCs3 /8| ELS1  4/- N78 13/~ R19  11/-)UCHSL §/-
DF33 9/9| KCCHA 7o{N1os  18/-[sPa1  g/6|0cLsz 9)s
DFSl  3/6| ECCod 5/6|N152  8/8|SPBL /6| UCLas 18/6
DP9 7/3] BCCHY 9/=| P41 4/8/3Uzs  18/-|UFSL 76
DLFYT  8/6| KCUBI 10/-§ 51 2/9 812150 4/6/UF42 5/
D3 8| Beruo 1ij-| PABCSO 441 JI8{UlNo -
8/-{ RCF82 k7t 11/6/TOD4 TI6[UFSs 18

u/- ECi2] 6 ICUss 68|ULE  g-|Uksi 14/6

5/6] KCHS o/b|PCCs  8/8|U1s  g.lurde 7.

DK92 7/~ ECH32 6/8| PCCs8 14/- u2z §lULLL -
DKS6 78| ECHS1 7/9|EZ40  6/8[PCCR9 “piafiet  18/-|Ula4 11/
DL33  8/-/ECHSS 8/8)EZ4l  3/-|PCCIS013/6|U26  11/8|UL46 98
DLL35  9/-[ECLS0 8/-|EZ¥0  6/-|PCF80  3/-[U26  9/8|ULsd  7)-
DLe5  6/-|ECL82 /8| EZRI /8| PCFB2 7/8/U3l  7/-|UMRO  8/6
DL 8/-[ECLB3 11/7|FW4/300 8/-| PCF&4 '16/- U33  14/-]URIC  §)-
DL82  9/-| ECLSG 10/6| FW4/8008/-| PCFRG 12/6 U35  12/6|UUS  12/6
DLYL  §/-{EF22  7-|GTIC  9/-[eCL&2 7/3|Us7  26/-UU7  gf6
DLY2  6/-|EF36  8/3|Gz32  8/9|PCL83 10/6|Us0  ByplUus  17..
DLa4 a/s EFSY  4/6]GZ31  12/6|PCLB4 7/6'050  4/8/UYIN 11/
Loa EFd0  12/-[HLAIDD  |PCLS5 11/€ U758  5/6|UY21 11/e
EABCS0 619 BR4L 8- 8/3| PCLoS 12/6: U758 B/-lUYAL  §)-
EACOL ¢/8(2F42 7/6|HN309 1./-[PENS B/6,UIv1 12/6{UYS5  6/6
EAF42 8- m*so-mz/- HVRY 10/0|PEN46 &/- Uu8L  §/8|VP4l /¢
Esdl -0 8/-11W4/350 3/ PLBS  8/8|U282  15.-|VRIO5 af
EBL  3- uu 8/8| 1W4/500 7/6| PL36  8/6|U301  15/«|VR150 6/9
EBC33 4/9/EF30  4/p L s/c PL3S  16/8|U30  6/8{W61M , 11/
EBCSl 8/-|EF85  6/6|K 6/8| PLSL "8/8'Us2e  6/9|W75 ' 49
EBC8L 7/9|EFss  g)- R Tyc 4/8|PL82  6/8 U339  11/-|lws1 93
EBF80 7/9|EFse  6/0|KT38 12/6|PL83  6/6 Us01 19/-|X61M 11/
EBFS3 §/6|EFS1L  3/-[KT4d  3/6|PL83  8/- UABCBO 8/.|X63  8/6
EBFSO S/8|EF92  4/6| K145  /8|1L820 86 UAF42 7/9|X63  11/-
EBL2L 12/6|EF98  3/-|KT¢l  §/6|rX4 12/8 UB4l  5/D{X66  11/-
EBL3l 17/6[EF183 14/-|KTd3  5¢|PX25 9/8UBC41 7/9/X76M 11/
EC91  4/6|EF184 12/-|KT7%  8/6|1'¥31  9/-|UBCAL 9/8,N75 81/~
ECC3L 7/8|EL32  4/6| KTWA1 5/¢|PY32  10/-|UBFS0 8/ X79  16/8
ECC32 4/-|BL33  7/8| KTW62 5/6|PYBO 6/9|UBFRY 7)6|X&IM 9
EOC33 4/6|ELS3  7/-|KTWe3 §/8|PYRI  (/8]UBL21 14/6|Y83  6/3
ECC31 9/-|EL4l  8/-[KTZ63 5/6|PY82  Gf-|UCCEs 14/8{263  4/9
ECC35 8/-(BL42  8/8|L63  2/9(PYS3  7/.|UCCRs 7/-|Z68  9/8
ECC40 14/-|ELS1 11/-|LN152 %/-{PY88  9/9|UCFR0 15/-|Z152  4/9
EOC81 5/6/EL8S 11/-|MUL4 7/6|Pz30  9/8{UCH21 1g/.|2718  4/9
BOCs2 8/-lBL84  7/-IN37  11/-|R18  11/-l0CH42 7/3lZD152 7/9
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Tubes

HIGHEST QUALITY—
COMPARE OUR PRICES

Due to huge Bulk Special Purchase
we are oftering MW 81/74 Tubes A-t
the unrepeatable price of 29/-, M

36/24 ditto, 89/-, P.P, 12/6. ’lhe
above are guaranteed for 6 months,

CO-AX, standard and low loss, 25 ¥ds.,
12/8, 30 yds., 28/6; 100 yds., 48/6,
Co-ax Plugs 1/3. Wall outlet boxes 376,

4-SPEED RECORD PLAYERS,
Latest Turntable, togetber with
lightwelght Staar Galaxy dual
sapphire crystal turnover pick-up
head., Amazing value (piok-up
only 18/~). £3.10,0. Carr. 3/-.

Lar. & In:. 1206 NEV/RTYBES
. = GUARANTEED

MO3T MULLARD, 6 Months 12 Months msvxf(ll%
mumaow, mmi|12in.  £2. 0.0 £3. 5.0| "
rermanm e |14in.  £2.10.0 £3.15.0] £5-0-0
P oy M]15/17in. £3. 5.0 £4.10.0] crmiwe
A ! MW 43/64

Facrory  |21in.  £3.15.0 £5.15.0| £6-0-0
TUBE SNIPS 4 watt AMPLIFIERS

Further delivery of these
excellent units to hand
complete with 6F3 nmpllller
2003 output  and - '9
rectifier. Easily converted
into high gain unit, com-
piete with good quality,
8in. spbeaker in attractive

B.M, SPEAKERS, 3 ohm, top wakes.
Performance guaranteed. 64in., in.,
/-, Bin. 7 x 4in., ilje

13 CHANNEL T.V.s

Table Models, Famous Makes. Abso~
lutely Complete. These sets are un-
equalled in value due to huge purchase
direct from source. They are untested,
and not guarauteed to be in worklng
order, Carr. etc., 15/-,

2. £2,19.0 1 £4,19,0

two tone bakelite case

easily converted tor

guitars, record players,
hnhy"glm'ms,cmlc.
amplifiers. arr.

Packing, cte. /6. 19/'
ASSAULT CABLE. 1,000 yds, Covered
Bteel re.  ldeal 1or
gurdeulug, 9[- P.P, 4/,

TRANBISTOR INTERCOM. High sen-
sitivity, complete with  batteries,
usually £8. DISCOUNT PRICE £4.19. 0.

"B.B.C./l.T.A. TUNERS

Famous makes complete with
PCFB0, POC34 valves, 33 M/c L.F.

Fantastic value 19/=

CONDENBERS, 26 Mlxed, Electrolytic,
Many popular smizea. List Valne £5,
Our Price 10/-.

YRANSISTOR PORTABLES, Med.
and Long. 6 + diode lightweight
approx, 1lb,, slightly larger than
pocket set, but much greater voi-
ume, better quality, complete
hattery, amazing sensitivity worth
£11. Our price only £8,18.0.

F.M. TUNCR KITS. Weil-known make.
Comprising F.M. Tuniuyg Head, guaran.
teed wone drift. Frequency coverage
#8-100 Mcfe. OQABL bulanced dlode
output, Magic Eye Tuniug, Twe LI,
Stages and discriminate, £6,

100 yds.
40 mil: Bpecial Piice 7/0. 20 yds, 3
wil; special price, 13/6, u31t, Coil, 1/,
3 Coils difterent colours, 4/-, Connecting
dex. Prices as above.

P.V.C. CONNECTING WIRE,

GET 15, G.E.C. High Power, Contact
cooled, manufacture matched pr L'ran-
sistur witb Push-Pull tnput & Output
Transforioers, with complete 1 watt
ampl, circuit. Knock out price 29/,

NEW SPEAKER CABINETS, covered

in attractive Resine, Gold Metai
front 1l1/-. Ur complete with 7 x ¢
Speaker, 19/-. P.P. 1/6,

UA20 Antouhlngaru. latest B.S.R.
10 mixed records. Brand New. Uu-
repeatable, £6.19.0, Also UAl4, A
Proven Choice £7.18.0. P.P. 4/-,
“GARRARD” slimline. Very latest

Compact Autochanger, Just released.
Awuazing value, £8.19.0, Ao available,
Garrard Model 209, £0.17,8, P.P. 4/

TRANSISTORS., Hed spot 3/6 ea.
White 8pot 4/6 ea, Yellow 3pot 2/8 ea.
Germaptumn diodes 8d. ea., 8/- doz,

TAG STRIPS, From 2 way to 12 way,
Mixed parceis of 25—3/9, The best and
cheapest way to buy! .

VALVE HOLDERS, B74, 6d. ea.,
Screened 8d, ea. B9A, 8d. ea,, screened
8d. ea.

100 RESISTORS 6/6
100 CONDENSERS 10/-

Miniature Ceramic and Silver Mlca
Condengers 3 pF to 5,000 p¥. LIST
VALUE OVER #£5,

IVORY/GOLD KNOBS 1* Diameter, hali
price 1/8, § for 4/8; 14 1/4, 5 for 5/s,

vost: 2 lbs, 2/, 4 1bs. 2/6, 7 lbw 3/6, 15 Ibs. 4/-, etc. No C.0.D. ALL ITEMS

LE88 5% AND POST FREE IN DOZE

NS. LIST OF 1000 SNIPS, &d.

TECHNICAL TRADING CO.

RETAIL swor 350-352 FRATTON ROAD, PORTSMOUTH

MAIL ORDER oxLY DEVON
PARK CRESCENT PLAC

IAN COURT,
E, BRIGHTON 7, SUSSEX
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SETTING A NEY STANDARD FOR DISCRIMINATING CCNSTRUCTORS
HUNDREDS OF TESTIMONIALS PROVE THE EFFICIENCY OF OUR DESIGNS

THE SUPER SEVEN
EASILY THE BEST

(7 Transistors plus 2 Diodes)

% 2 R.F, STAGES.

v Mullard and Surface Bar-
rier Transistors,

“% Coverage of Medium,
Long Waves, Trawler Band

% Use as domestic radio,
car radio or fit with strap
for carry-about.

“% No aerial required except
for use as car radio.

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

* 400 milliwatts output stage.
SIZE: 7% x 5% x Hin.

May be built for £6.9.6 plus 376 post, etc.
PARTS PRICE LIST AND EASY BUILD PLANS 2/-

THE EASY-BUILD-7

MED/L.W.

Case as Super Seven.

Simple construction for beginners. 7 transistors plus 2 diodes.
Performance will amaze you. May be built for ONLY £5.19.6.
P.P. 3/6. Parts price list and building plans 2/,

NEW TRANSONA-6

(6 Transistors, plus 2 Diodes)
M/L & T. BAND

400 Mw Mullard push-pull
output Transistors. Power-
ful magnet 3in. high grade
speaker. Push-pull trans-
formers. This is a top
performing receiver,
Many stations listed
in one evening including
Luxembourg loud and
clear. A pleasure to listen
to. FERRITE ROD
AERIAL. All parts sold
separately, including pale
blue gleaming polystyrene
case with duo-diffusion
grilles in red. Uses 9
volt battery. Sockets for
car aerial.

Total building cost £4.19.6 P.P. 3/-. Size 64 x 44 x 14in*

“Agreeably surprised with Trawler Band reception. Luxembourg
as loud as local. Your easy build diagram helped a fot .. . my first
attempt.”—MH. S., Penzance, Cornwall (poor reception area).

PARTS PRICE LIST AND EASY BUILD PLANS U6

BEGINNERS POCKET 5

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

Designed round supersensitive
FERRITE ROD AERIAL and 3in.
moving coil speaker. Attractive
case in black with speaker grille in
red. On test Home, Light, Radio
Luxembourg and many Continental
stations were received.

Total cost of all parts £2. I 9,6 P.P. 3/-
EASY BUILD PLANS AND PARTS PRICE LIST 176

THE MELODY SIX

Y Ferrite road aerial.

Y 6 new type transistors
and top Qquality com-
ponents, Attractive case
in blue and red and
carrying strap with
gold trim.

Y 3in. Speaker.

* MW/LW.

£3.19.6
P.P. 3/-

Components price list and
plans, 2f-,

BEGINNERS
PUSH-PULL FIVE

(5 Transistors, plus Diode)

Y% M/C Speaker, 2iin.
% Ferrite rod aerial.
Y Tuning condenser.

% Volumefoscillator con-
trol.

J Case with speaker grille
in red.

Y Fully tunable over med/
long waves.

“ Simple assembly dia-
grams.

% 250 Milliwatts output
stage.

¥ Can be built fo© 59/6 P.P. 3/-, or with 3in. speaker 68/=
¥ PARTS PRICE LIST, etc. 2/-.

AFTER SALES SERVICE

NAME AND ADDRESS
CAPITAL LETTERS PLEASE

RADIO EXCHANGE COMPANY

27 HARPUR STREET, BEDFORD

PHONE 2367

{Opposite Co-op)

10 a.m. to | p.m. SAT
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one

players.
panel,
included.

Our Price £4.9.6 Post 4/-

SPECIAL OFFER!

6 Watt Push-Pull Amplifier

2 ECLB2 metal
treble cont.

rec., separate bass and
on aux. panel. Made ior
of the largest_manufacturers of record

Used in 30 gn. unit. Size 7 x 4in.
6 x l4in. 3 ohm output, trans.

TAPE DECKS
B.S.R. Monardeck
(Single speed) 3}in. per sec., simple
contro!, uses 5%in. spools, £6.15.0,
plus 5/6 carr. and ins. (Tapes extra.)
COLLARO STUDIO DECK

£10.10.0, plus 5/6 carr. and ins. (Tapes
extra).

10/14 WATT HI-FI
AMPLIFIER KIT

@££§§

——=

A stylishly finished monaural ampli-
fier with an output of 14 watts from
2 EL84s in push-pull. Super repro-
duction of both music and speech,
with negligible hum. Separate in-
puts for mike and gram allow records
and announcements to follow each
other. Fully shrouded ultra output
transformer (to match 3-15 speaker)
and 2 independent volume controls,
and separate bass and treble controls
are provided giving good lift and cut.
Valve line-up 2 EL84s, ECC83, EF86
and EZB0 rectifier. (Simple instruction
booklet 176, free with kit).

ony  £6.19.6 roaroes
LOUDSPEAKERS

All 3 ohm impedance.

24in, 1216
Sin. 1216
64in. 15"
12in. 27/6
Goodmans Sin. tweeter 1076

E.M.l. 24in. tweeter
Goodmans 8in. x Sin. middle regis- 1

AMPLIFIER ON PRINTED
CIRCUIT
BOARD

uYes, UL84 with O.P.
use with 80 volt tap oft motor.

UY85, UCL82, 3 wa.ts

Two va.ve.
trans,,
3978,
Two valve.
output. O.P. trans,, use as above,
49’6, P.P. 26 on above. Dropper
res. for filaments if required, 2/6.
B.S.R. AUTO UNITS
160 v. Suitable for use with above.
(Slightly soiled) £5.5.0. P. & P, 5/.,

LARGE CABINET

Suitable
for above
two items.
Complete
with 3
ohm spaaker.
£3.9.6. Carr. 5/-,

Superior Cabinet. _Similar to above
to take 8 x Sin. speaker, with motor
board, will accommodate BSR UAI4 or

UAI6.  £3.9.6. Carr. 5/6. Speaker
15/- extra. P. & P. 176 extra.
WODEN
TRANSFORMERS
(Ex equtp.). 200-240 v. input. Output
12 v. | amp., tapped |, 8 and {2 v. |deal

for moda: railways and chargers. 8/6,
P.P. 2/,

Colvern Wire Wound Potentio-
meters. 3in. 10 ohm | amp. Suitable tor
above. 5§'-, P.&P. I/,

LARGE WODEN MAINS
TRANSFORMER

220/240 v. input, Output 40 v. at 3 amps.
tapped 30 and 35 v. H.T. voltages 300 v.

ter speaker ... - 1076
E-M.I 1 34in. x B4in. high flax 3206 | 103 A [aepgd 10 v, 180 Y., 230 o
Rola Celest.on, approx. 9in. x6m tapped at 200 v. ldO mA. Size 44 x 5 x
middle register speaker ... 1076 Sie Welght approx. 12 Ib. 20/~ each.
P. & P. 176 per Speaker. P. & P. 5/-
TRANSISTORS All Post Free.
GETIS (Matched Pair), 15/, OCH .o §'-
C72 .. OC76 _. 6l OC34 . 9.
PXAI01 6’6 XAI103 66 VIS/I0p .. 1216

Set of Mullard 6 transistors 25/-. Set of G.

C.1,874; 2.873; 3, SI or GETI14 290,

6 TRANSISTOR
AND DIODE
SUPERHET

A first class 2 waveband
transistor superhet in kit
form. @ Printed crcuic
panel (size 8% x 22%in.)

pre-aiigned.  I.F.
transformers. @ High-gain
Ferrite rod aeral. @
First-grade G.E.C. tran-
sistors. @ Car aerial
winding. @ Push-pull out-
put. @ All parts down to
the minutest item with
simple instructions.

ONLY £45.0 P.&

2fin, 35 ohm speaker,
1076; 3{in. 35 ohms speaker
16'6; 35 ohm Sin. P.M.
18'6; 7 x 4in. 35 onms
speaker 21/-, P. & P, 116
per speaker.

PORTABLE CABINET

94 x 6% x 34in. Suitable for
25/-. P. & P. 2'-,

. & P,

Size approx.
above using 3fin. speaker.

COIL AND TRANSFORMER
SET FOR TRANSISTOR
SUPERHET
3 ILF. transformers, one oscillator coil, one

driver transformer and wound Ferrite aerial
{med., long and aerial coupling), 28/6 com-
plete, post If-, 6 transistor printed circuit,
board to mat:h 816, post 9d. Circuit dnagram
176 extra.

HARVERSON'S F.M. TUNER

® F.M. maker. @

@ Permeability tuning.

tuning head by famous
Guaranteed non-drift.
@ Frequency coverage 88-100 mc/s. @ OAS!
balanced diode output. @ Two I.F. stages and

discriminator. @ Attractive maroon and gold
dial (7 x 3in. glass). @ Self powered, using
a good quality mains transformer and valve
rectifier. @ Valves used ECC85, two EFBOs,
and EZ80 (rectifier). @ Fully drilled chassis.
@ Size of completed tuner 8 x 6 x Sin.
@ All parts sold separately. £5.19.6, plus
8/6 P.P. and ins. Circuit diagram and illus-
trations 1’6 P. free.

As above but complete with magic eya,
front panel and brackets. £6.12.6. P. & P. 8/6.

As above ‘but with outputr stage (ECL82)
and tone control. £7.7.0. P. & P. 8/

Handsome Metal Cabinets. Choice of Grey,
Black or Grecn. 1776 extra.

HARVERSON SURPLUS CO

. LTD.
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PRACTICAL WIRELESS

RECORD PLAYER
AMPLIFIER
“ 2 watt output.
¥ Ready built with valves and 64in.

speaker, tone and volume con-
trols. Mounted on panel 13 x 74.

75/-. P. & P.2/-,

STEREO AMPLIFIER
Bargain Offer

“ 4 watts per channel.
% Full tone and volume controls.
“% Complete with sockets, etc.

89/6 p. &P 26

QUALITY RECORD
PLAYER AMPLIFIER

A top-quality record player amplifier.
This amplifier {which is used in a
29gn. record player) employs ECC83,
EL84, EZBO valves. Bass, treble and
volume. On/off controls.

price 69/6 r.ar. 3

DITTO. Mounted on board with
output transformer and 6§ in.

speaker. Complete at
P. & P. 4/6. 89/6

4-SPEED PLAYER UNIT
BARGAINS

SINGLE PLAYERS

Garrard TA Mk. 2, £7.15.0. B.S.R.
TU/12, £3.15.0. Carr. 3/6 on each.

AUTO CHANGERS

B.S.R. UAI4, £6.19.6. Latest B.S.R.
UAIL6, £7.19.6. Latest Garrard
“Auto-Slim," £7.15.0. Latest Garrard
“Auto-Slim*’ de luxe, £11.9.6.

Carr. 5/- on each.

Dear BReader . ..

We are now reorganised in our new premises
and offer a RETURN OF POST SERVICE!

Order with Confidence!!

-

e e e

6 TRANSISTOR AND TWO DIODES
RECEIVER _=

Easy to build, using {7

6 super transistors ’@L
and 2 diodes 750
M/W  output, full
medium and long
wave coverage, prin-
ted circuit, Sin.
speaker, prealigned
IFTS & OSC. Very
fine tuning, ferrite
aerial with car aerial
socket, attractive 2=
colour cabinat. Sim-
ple to follow instruc-
tions with circuit,
everything complete

£8.19.6 F.aP. 36 Batery 36

THIS MONTH’S BARGAIN!

TELEFUNKEN HI-Fl
STEREO AMPLIFIER
LATEST MODEL S82.
110/250 v. A.C. input. S
watt undistorted output
(10 watts nominal). Size
12 x ¢ x 2in. Weight 9 Ib.
Complete with spec. and
instructions.

e T
iy
A T
A |
T

£6.19.6

SPECIAL OFFERS!

MIDGET 2 GANG CONDENSERS. Capacity 195 and 100
PF. Polystyrene case with built in trimmers. Size 2 x 3 x fin.
Not used but removed from P/C Boards. 2 for 9/-, Plus
1-P. &P,

Carr. 5/-,

ACOS CRYSTAL MIKES. Hi-imp., 18%6. P. & P. I/6.
4 MFD MANSBRIDGE PAPER CONDENSERS.
ideal for Crossover Units. 4'6 each. P.&P. I/-,

TRANSISTOR DRIVER and O/P TRANSFORMERS,
(Tapped 3 ohms and |5 ohm o/p), plus 4 suitable Transistors
giving approx. | watt ofp. 30/-, P.&P. 2.,

MAINS TRANSFORMERS
Tapped Primary. % wave or Bridge Rectifier, Secondary
250 v. at 75 m/a 6.3 volts at 2 amps. 7/6 each. P. & P, 3/-.

3 PUSH-BUTTON TRANSISTOR SWITCH. D.P.—

A permeability tuned
tunar head by a
famous maker, sup=
plied without  valve
(ECC8S5) and drum
and spindle, 18’6, plus
119 P. & P. Valve 8/6
extra. Drum and
spindle 3/6 extra.

E.M.l1. 4-speed
Player and P.U.

Heavy  8%in.  metal
turntable. Low flutter
performance  200/250V
shaded motor  with
tap at 80V for ampli-
fier valve filament if

required. Turnover
LP/78 head.
PRICE 79/6

Plus 4/6 P, & P,

SPECIAL
PURCHASE!

E.M.l. 4-speed. 9 v.
battery operated Re-
cord Player Unit,
Mounted on unit plate.
Complete with turn-
over head and sapphire
stylii.

69/6 r.ar.se

WE STOCK

D.T. Each Switch 5/6 plus |/-P. &P,
SEND STAMP FOR GOOD
OUR SURPLUS FOR PERSONAL CALLERS ONLY. A%%MP':,":I%TN
SELECTION OF RADIO-GRAM  CABINETS RECORDER
VALVE LIST. From £3.3.0 each. KITS.
i CHE
170, HIGH STREET, MERTON, S.W.I9 5.

Open all day Saturday.

Early Closing Wed., | p.m.

A few minutes from South Wimbledon Tube Station.
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BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.I ‘Telephone: PRIMROSE 9090

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED'SAME DAY AS RECEIVED. FOR ONLY 26 EXTRA TELE-
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY QUR SPECIAL C.O.D. SERVICE

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 6d. EXTRA.

0A2  17/8 (6BQS  7/6 | 6387 8/ 25Y5 10/8) AC/NG 22/8 )| LBCAL 88| ELIS 25/11; KTW6ES 6/8 | Ri2 8/-
0Bz 17/6 | 6BQ7A 15/- | 6U4GT 12/8 | 25Y5G 19/5 | ACSGVM EBCSL  8/- 41 /- L6 6/- ( R16  85/11
VL4 b/- | 6BRT 12/6 | 4U5G 8| 2574G 11/6 15/- 1 .BOOO  7/- 42 10/6 | LP2 918 R17 1%/8
1A38 8/- | BBR8  18/2 | 4U7G  8/6| 2345 10/6 | AC/TL132/a | EBCO1 12/4 S 16/2] ME41 18/10 | R18 14/«
1Ay B/ [ 6BRT  25/- | HVIG /- | 2645UT18/6 | AC/TP 32/4 | EBFB0 9/-| EL83 19/5| ME9L 12/6 | R19 18/5
1A7 12/- | 6BWE  8/8|6VHGT 8/8 273U 95 | AC/VP222{8 | EBI'83 13/7 | EL84 718 5

25/11 Tranxistors g
198/6 | and diodes ¢
9/- | CUGIH 2/
13/8 | CGTE - 7/
12/8 | GD3 4
b/8 | G4 4f

MH4 7/- | R52 12/6
wl 6/- | 6X4 5/- | 2abp7 -] ATPr4 8- | EBEBY 3/5| LSS 13/7] MHD4 12/6 | RG1/240A 6/81 GD3 4/
1c2 8/~ | 6X5 8/-| 3vC1 8/-{ AZ1 18/2 | EBL1 30/6 | EL86 16/10 | MHL4 70 /- 18/6 | GD6 4f
1C3 5/- | "Bi 20/8 [ 40C15 18/2| A2Z31  10/- | EBL21 22/8| ELal 5/- | MHLDG12/C| RK34 7/8 bf=[ GD8 4/
1C5 8/8 | 7B7 8/6 | 3015 6/- 13/7 | EBL3L 22/8 | EL93  10/8 | ML4 8/6 | 8130  22/8 8{- | GD® 4/-
1c8 6/6 | 7C3 8/=| 301°LL 10/- 16/~ [ EC31 137 EL360 25/- | ML /6 | BP4B 23/10 16/2 | GD10 4/~
1D3 12/6 | 76 8/- | 30FLI12 18/2 /8| EC52 /8| EL820 18/2] MS84B 22/g | BF13C 1£/6 18/2 | GD12 4/-
L6 13/6 | TH7 8/~ 1 30L1 8/~ 12/68 | EC53 12/6| EL182126/1) | MU12/14 8/. | 8P41 8/8 16/2 | GD16 10/
1FL 8/6 | 787 /8 ) 30L15  9/- 12/6 | EC54 4/-| EL822 18/6 [ MX40 25/11 | P42 12/6 14/- | GD16 4/

19/5 | GET10614/5
£22/- | GET11118/-
11/6 | GET114 ¢/8
22/8 | GETH736/10
- 14/- | GIT87468/11
20/1 | T4l 9= 18/2 | GEX13 4/-
15/=-1 TOD2 12/6 | U403 16/2 | GEX35 4/~
16/10 | TLD4 12/6 | U404 8/6 | GEX36 10/«
8/6 [ THZIC 20/-| USul  29/1 | UEX45/16/6
Ti4l 25/11 | Udp20 18/2 | GEX55/1
13/7 | TH233 34/~ ( VMI4G 16/~ 15/-
13/- 1 TP22 15/« | VM34B 15/- | GEX64 11/8
B [ TP25 18/~ | VP2 12/8 | GEX66 18/~
9/6 | TP2620 32/4 | VP2B 14/6 | AF102 27/6
18/~ | TY86F 18/-| VP4 18/« 1 AF114 11/~
9/- | UABC80 9/- | VP4A 17/6 | AF115 1¢/8
8/~ | UAF42 9/8 | VP4AB 28/8| AF116 10/~
10/8) UB41 12/ | VP13C 7/-| AF117 /6
16/21 UBC4l B8/6{ VP23  6/8| OA5 b/-
9/6 | UBC81 11/-| VP4l 6/~ | 0A10 8-
10/~ | UBFA0 9/-| VP133 22/8

L

1K 3/6 | 6C12  13/7 7Y 4 76| 30P4  15/-
1¥3 8/6 | 6UDEG 3578 | 8D2 878 | soPl2z 76
1K7 15/- | 6Ci13 8/~ | D3 4/8

1FDS 6/ | 60W4 24/~ [ 9BWE 14/11] 30P1y 19/8
45 17/8|8bi 2/-[ 902 /-1 30PL1 10/8
1H5 10/8 | 8D3  19/5 | vD7  13/7| 30PL13 12/8
L4 3/8 | 56 6/6 [ 10CL  13/-| 15A3  20/9
LLAS 16/10 |63 15/- | 10C2 25/11 [ 35L6GT 9/6
ILD3 ~ 5/-|8e5  12/6| 10D1  7/6 | 36W4 9/
ILNs  5/-[6F1 25711 |10D2 11/8| 3523  18/2
INS  10/8 | 6F5 126 10F1 25/11 35Z4UT 6/~
1Py 8/8 1 6F6G 7/~ | LOFS 11/6 | 35Z5GT 9)-
1P10 7/ | SF6GT 8/- [ L0F18 12/6 | 408UA 18/2
1Pl 7/6 | 6F8  12/6 | 10LD3  8/8 [ 411STH25/11
1R5 6/6 | 6FL1  17/9 | 10LDIL15/7 | 42 22/3
184 9/-| 8F12 46| 10r13 15;- 43 10/-
185 8/- | 6FL3  11/6 | 10P14 18/9| 5045 21/10
1T2  25/11)8K14 25/11| LIKL 17/6 | s0cs  1o/-
1T4 3/8 | 8F15 14/11 | 11E3  15/- | 50CD6GS5/7
1U4  12/8 | 6F16  9/8]| 12A6  6f- [ 30L6GT 10/~
105 6/~ (6117  12/8| 1248  16/6 | 52KU 14/4

27/2| BC70  12/6 | EMY  17/9| N87 22/8 | 3P61 8/6
E N 22/8 | 3U2S 2272
22/8 | 3UGL 8/-
22/8

/0
10/6 | BCC33 876
10/68 | BUC3423/11 | EN31L 83/«
18/2 | ECC35 8
18/2 | ECCa0 17/6 | EY31  9/-
11/-| BCOsL o= | Y81 18-
3/-| ECCB2 8/6 | EYS3 18/2
10/6 | ECC83  7/6 | EY&4 14/
5/-| ECCB4  9/-| EY36  9/-
4/-| ECCRB 8/6 | EYSl  7/8

A7 10/8 | 6F18 14/11 | 12AC6 14/11 | 53KU 19/5 13/7 | ECF804 LZ90 - 10/6 | UBF89 9/6| VR 17/6
2026 4/- | 6119 8/- | 12AD616/10 | 72 4/6 13/6 25/11 | FC4  25/11 9/8 | UBL21 28/8 | VR105 8/
2DI3C  7/6 | 6F23 10/6 ] 12AKS 13/7 | 77 8/~ 78| ECH3 85/11 | FC13 95/11 12/6 | CCCs4 14/8 | VRISO 778
2D21 15/~ | 6F24  12/6 | 12AH7 8/-| 78 8/8 10/6 | ECH21 22/8 | FU13C 25/11 3 16/2 | UCCB5 9/~ | VTHIA 5/
2P 25/11 | 6F32  10/6 | 12AH8 12/8 | s0 9= 15/- | ECH33 22/8 | FW4/5008/6 | PEN4DD UCFR0 18/2{ VT801  §/-
2X2  25/11 | 633 /8| 12AT6 710 | 83 16/- 80/- | BCH35 6/6 1'W4/8008/C 26/11 | UCH%1 22/8 ) YU39 8/«

341 6/- [ 6GH 8/6 | 12AT7 /- | 83V 19/5
AAS 10/6 | 4H8 8/~ | 12AUG 22/8| 85A1  42/-
3B7 12/6 | 8J3u 6/- | 12AU7 /6| 85A2  16)-
k180 5/- | BJDGT 8/ | 12AVE 12/4 | YoAG  67/C
3Q4 718 | 6J6 5/61 I2AXT 776 | 90AV  €7/6

3/8) MCH42 9/6( GTIC 26/- | PEN26 4/6| UCH42 §/6 | VU111 20/
8/6 | ECHS8L 9/- 0 41/6 | PENJODD | UCHSL 8/8| vU133 7/
8/- | ECHB3 13/7 84/-| UCLE2 11/8 | w21 18/6
15/8 | ECL80 9/~ 2 10/ | PEN45 19/6 | UCLs3 18/8 | Wiz 228
6/6 | BCLB2 10/6| iZ33 19/5 | PEN4GDD | UR41 - | WelM 25/11
3Q5 9/8| 607G 8/~ | 12846 8/-| socu  8v/8 §/-| BCL83 18/9| GZ3s  14/- 25/i1{ UFa2 12/6 | Ws3  10/6
334 7/- | 6JTGT 10/6 { 19BKG 9/~ 40CY  87/6 | D 7j-| ECL86 18/2| G437 18/5( PEN46 7/6( UF80 10/6 | W76 5/6
vy 7/8 | 645 12/6 | 12BH7 20/ | 9001 16/~ | DH10127/11 | KFe  £8/8 | H30 b/-| PEN38322/8 | UFRS 8/ | W77 4/6
6K6 8/- | 12E1 80/~ | 15082 18/-| DI1107 13/7| Ei® 228 | Ho3  12/6 Pﬁmaaax;% UFSS  18/8 | WelM 6/~

4Dt 716
SRIGY 17/ | 6K7G 5/~ | 12H6 3/ [ 15002 17/6 | DK32 12/- | EFe2  14/- | HABCSO /4| UF89  9/-| Wl01 29/1
sU4U  B/6 | 6K7GUT 8/- | L2J5GT 4/81 161 10/8 | DK40 21/10 | EF36  4/- 13/6 | PENA422/8 | UL41l 10/6 | W107 18/2
avda 10/~ [6K8G  6/8] 1207UT 9/6| 185BT 32/4| DKYL  6/6 | EF37A 8/ HL2  7/6| PENB4 UT44 25711 | W729 1976
5Y3 8/6 | KNSGT 10/6 8 DK92  9/-| EF39 ° 5/6 | HL13C 7/6 23/11 | UL46 14/6 | X1 18/
5Y4  12/6 | 6K25 /6] DKOG  8/6 | EF40  15/-| HL23 14/11 | PENDD ULS4 88 X1y 9/-
5%s 1975 | 611 EF4l 9/-| HL23DD?/6{ 4020 34/-( UM3  17/9| Xa1 2511
574 9/- | 61.6G EFi2 10/6 | HL4) 12/8( PL33 18/ [ M4 16/10 | X61  12/8

63002 10/- | 1.6M EF50 HLIZ3DD PL3G 15/~ | UMB0O 14/11 | X463 9/~
6 LT 12/6 X6
Atuer, 7/- | HN30923/11 [ Plsl  10/6 | UL 84/~ Xup 12/6
Li5d 5= | HVH2A 6/- | PLy2 /8 uus 19/6 | Xo6 12/8
EF73  10/6 | HVR2 20/-| PLB3 8/-{ U7 16/2 | X78M  14/-
EFsG 6| W3 10,
BAULT 918 | 61120 EFS3  13/6 | 1W4/330 8/«
HA LS 8/68 | 6NTUT EF35 8/-| tWi/500
BAKS 8- | 8P 13/¢ 7478 78 EN6 18!
KBC32 2045
KF3

12U50 38 8/6
BAKS 12/8]6P25  12/8]12Y4  10/6 AC042 26/11 | DLS10 10/6 | E1'8y

SAKN 8/ 18P 18/6( 1487  27/3 | ACO44 1076 | DM70 16| EF9L 8/0
BALS 4/- | P38 25/11 | 18 28/10 | AC2PEN DW4/3503/6 | EF92 8/6
6AMS b/~ [ BQTG /8| 1Y 10/6 2218 | DW4/5008/8 | EI'DS /11 7. 4/8 | OU140 29/-
BAM6  4/6 | 6QTGT 11/- | 12AQ5 10/6 | AC2PEN/ EsQF  30/-| EFy7 5/- U12/14 86 18/2 | OC170  9/8
8AQ5  ¥/8 {6RIG 10/- | 19BGBGER/8| DD 12/6| E83F  80)- | EFOS 154« uis 10/~ 6/-| 0C171 10/8

9
vi7 12/68 | 4729 10/8 | OCP71 29/8
U18/20 86| Z739  36/- | PXC101 6/8
u 48/6 PXC101A

BARS  20/- | GR7GT 11/-] 19111  10/- | AC4PEN EL148  2/6| £F183 18/2 | KT33C 10/-
8/8 [ 2001 14711 2772 | BEASO 2/-| BEF184 12/C| K136 28/1
76| 2082 25/11 | ACSPEN EA78  9/8| EF804 22/81 KT41 22/8

8/-| 20L1  25/11 22/8 | EABCSO B/- | EK2 25/11| KT44 12/ u21 154~ 8/6
8/~ | 2001 25/11 | AC5PEN/ EACY1 4/67 EX32 876 | KTl 12/6 22 8/~ XAIN3 15/-
8/-( 20P3  22/8| DD 26/11 | EAF42 9/-| EL3 18/6 | KTu3 g 2. 25/1 XAl04 18/
6/- | 20P4 25/11| ACBPENT/6| EB34  2/8 | EL32 of- | KT66 16/~ u2s 17/e ‘ V10/15A
6RES 6/- | 68L7 6/8 1 20P5  22/8 | AV/PEN(S) | EB41  8/8| EL3S 12/6{ KT88 43/8 U6 10/- 12/~
8BGIG 22/8 | 68NT 5/8 | 2546 10/ L2/8 | EBOL 4/~ EL3} 15/- | KT1nl 324 U3t 11/8 V30/10p
6BHG  8/-| 63Q7 9/- [ 251.8GT11/8 | AC/PEN(7) | EBC3 23/10| FL33 19/6 | KTWA1 6/6 U33 26711 - I
8BJ6 6/-1 63R7 12/8 | 25U4GT16/2 15/- | EBC83  §/- | EL37 23/11] KTWs2 76 U35 26/11 V8/R2 93

METAL RECTIFIERS. DRM1B 18/-, DRM2B and DRMSB 15/8. LW7 21/-. LWI526/-, RMO ?/11, RMI 5/8. RM27/8. RM3 7/9. RM4 14/-. RM5 19/6, 14AR6
17/6. 14A97 25/-. 14A100 27/-, 14A124 28/-. 14A163 38/-. 141130 85/-, 14B26G1 11/8. FC101 17/€. 16RC.1.1.16.1 8/8. FC31 £1/-. 16RD.2.2.8.1 12/-. 16RE.2.1.8.1
8/6. IRRA.LLK.1 4/6. 18SRA.N.2.8.1 11/-, J'CL1G 6/6. FC124 15/... ' -

ELCCTROLYTICS. Cau types: 32 x 32/460v 5/0. 50 x 50/350v. /- £4 x 120/350v. 8/3. 60 x 250/275v. 9/6. 100 x 400/275v. 12/6.  100/275v. 8fe. 200/275v. 4/,
100 x 200/275v. 8/6, Tubular types: 8/450v. 1/9, 18/450v. 2/9, 32/450v. 3/8, $ x 8/450v. 8/« 16 x 16/450v, 4/-, 32 x 32/350v. 4/-, 8 x 16/450v, 8/8.

P.M, SPEAKERS. 3 ohm types: 2}in. 17/-, 5in. 15/6. 6}in. 1%/-. 7 x 4in. 15/-, l0in. 27/-. L2in, 28/6, 2iin., 80 ohws, 17/6. 12in. "Auditorium" with latest {oam
plaatic suspenrion. Flandles 15 watts. Aluminium re-entrant dome. 15 ohme. £8.8.°, 12in. “Qualits” model, handles 15 watts. 15 ohms, £5.5.0. Post 2/- cach.

All goods brand new and actnally in stocs. We do uot gell i-hand goods, turers’ rejecta, or iters from dismantled equipment.

Terms of business:—Cash with order or (*.0.D. only. Post 6. per item except where stated. Ordere over £3 poet free. C.0.D. /6 extra. All orders cleared game
day. C.0.D. orders by telephone for immediate despatch accepted until 3.80 p.m. We are open for personal shoppers 8.30-—5.30 p.m. Sats. 3—1 p.m. Complete list
of valves, resistors, condensers, transformers etc. 6d. Please enquire for any item not listed with S.A.E.

v -
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Designed by MULLARD—presented Dy ST RS strictly to sp

MULLARD “5-10” MAIN AMPLIFIER

For use with the MULLARD 2-valve pre-ampiifler with

PRACTICAL WIRELESS

STERN'S MULLARD DESIGNS

467
PRICE REDUCTIONS

(a) The KIT OF PARTS to build both
the “5-10" Muin_ Ampliher and the
‘i%;\glvg PRE-AMP gUNTR()L. UNIT
.P. Dep. £3.7.0 and 12
months at £1.2.9.......... £15.15.0
(b) The ““56-10” and the 2-stage PRE-
AMP both ASSEMBLED and TESTED
H.P. Dep. £3.16.

&0 and 12 £18,18.0

ceitication

_ months of £1.7.8..........
&}Ié%%.u{)‘vt}ejiﬁg;le;i S%gxéibf:lllitlr;u(t‘oot\tlll’lggﬁh fﬁﬁ\fi)iif?\ \fVith bParLl'i(ig Ofput  Transformer
MULLARD VALVES, including PARMLEKO MAINS _£1.6.0 exgra,
FiANIROwac and s shbre mio Do N T ECORD PLAYERS

MIS or e I"AR’] 51 D! ‘ransformer. S
COMPLETE KIT OF PARTS £10.0.0 st il RECORD PLAYERS
(PARMLKO Output Trans.. e i |Each Uit 18 audilable  with Stereo
Alternatively we supply £11.10.0 INCORPORATING PARTRIDGE OUTIPUT Cartridge fitted.
ASSEMBLED and TESTED. JA00 FRANSFORMER, £1.6.0 EXTRA. PHE NEW GARRARD “AUTO-
MULLARD’S PREAMPLIFIER — |:’iz'ﬁ"cﬁyi%Z?“éi%i{%%‘;“?%?, £8.10.0
TONE CONTROL UNIT PUILIPS MODEL AGI016 . . . A 4-

Employing two EFg6 valves, and designed to operate with
the MULLARD MAIN AMPLIFIERS, but also per-
fectly suitable for other makes.

PRICE COMPLETE £6 6 0

KIT OF PARTS Ny

® Equalisation for the latest R.I.A.A. characteristics.
® Input for Crystal Pick-ups, and variable reluctanc
® Input (a) Direct (rom High Imp. Tape Head. (b) From a
® Sensitive Microphone Channel.
S R S i e

THE MULLARD “510/RC” AMPLIFIER

The popular and very successful complete #5-10"" 1ncorporating Con-
trol Unit providing up to 10 watts high quality reproduction. Unl¥
Specified Components and new MULLARD VALVES are
supplied including PARMEKO MAINS TR ANSTORMERS
and choice of the latest PARMLKO or PARTRIDGE
ULTRA-Linear Output Transforme

£13.10.0

TS.
KIT OF OR ASSEMBLED
PARTS £1 1 -1 0-0 and TESTED
: £2.14.0 12months at 19/1v
ABOVE incorporating PARTRIDGE OUTPUT TRHANS. £1.6.0 extra.

H.P. Dep. £2.6.0, 12 months at 17/0. Dep.
THE MULLARD “33/RC”
TIHE IDEAL AMPLIFIER FOR A »
FAL TION PROVIDING
DL on U g0 gt v
OF PARTS £7.10.0 0%
(plus 6/G carrfage and insurance) H.P.

CATION including Mullard valves
and a PARMEKO oUTIPUT
TRANSFORM

.

STERN’'S INTER-COMM
BABY ALARM

A small versatile Unit employing the new
MULLARD ECL86 valve and designed to
provide two (or three) way conversation
up to extreme distances, Operates from
A.C. mains 200 to 250 Volts.
PRICES . . . M.
and ONLZ EX l
KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.8.0
Consists of a MASTER UNIT, size only 8} x 5{ x 6in. and ONE EX-
TENSION (o second extensi™n may be added to any time!. The
Master Unit incorporates switching and power supply and with the
chassis completely isolated from the mains is operated in absolute
safety. Cases covered in nuality leatherette.
-

THE “MONO GRAM” AMPLIFIER
A small Amplifier capable of genuine high guality performance. It
incorporates the new Mullard ECL86 Valve, separate BASS and I

TREBLE CONTROLS and wheu driven by the standard Crystal Pick
Up a nower output of 3 watts is achieved without distortion.

PRICE . . READY FOR USE £4.1 9. . (1 o @ G

The “MONO-GRAM’ is ideally suited to incorporate in Portable
Record Player and an attractive Portable Casc 1s now under design,
this will accommodate the AMPLIFIER with a ROLA 8" x 5°, price
£1.0.0, and has room for oneé of the modern PLAYER UNITS,
Constructors Can Build a Really First-Class Record Player,
Complete in ail respeets, for aprrox, £14. This will compare with
known Record Players currently offered at much higher prices.

— — — ~— — —

A SPECIAL PURCHASE ENABLES US TO OFFER

THE “TUDOR’ STEREO AMPLIFIER ;¢ £18.18.0

Deposit £4.0.0. 12 months £1.9.4.
A self contained Amplifier designed to provide high guality stereo-
phonic and monophonic reproduction. Each channel provides a
rated output of 6 watts and for monophonic overation approx.
12 watts is produced. Separate BASS and TREBLE CONTROLS,
DESCRIPTIVE LEAFLET IS AVAILABLE,

WWW americanradi

ASSEMBLED AND TESTED £8'0- .
Supplied strictly to MULLARD'S SPECIFICATION and incorporating :

e magnetic types.

@ Wide range BASS and TREBLT
— — — — — —

IALL ITIGII QUALITY
1.1

and TESTED
and 8 months at £1.0.0. Compicte to MULLAR

matched for moving

speed Player which can be operated both
manually and automatically. Suitable

tor M r Stere: era-
L[i):n ono or Creo op ra. £1 3.1 3.0

0 I IRARD  “AUTO-51LIM DE-
5 4-speed Auto clhanger incor-
-ates transeription Pic
[ Pt ransenvtion Pick £12.14.6
Tape Anln'lgﬁcr or ’re-Amplifier. COLLARO “JUNIOR” {4 SPEED
sControle |l w SINGLE RECORD PLAY-

h separate Crystal £3-1 5,0

1 k-up. Carriage and Insurance 5/-.
| Above Pick-up separately for £1.6.6.

The NEW (‘()l;lu\l{()h €60 4-speed
Autochanger unit witl

Studio O Pick-up..... . £7'1 9'6
B.o5.R. MODEE UAl4. A d-speed
mixer Autochunger with

Cr.stal Prek-up ... o £7'1 0'0
GARRARD MODEL TADMKIL 4-

speed Plaver fitted high
output Crystal Pick-upa.. £8'10-0

Carriage and Insurance on each above
5/- extri.

SPECIAL CASH OFFER
This very attractive
[\ U} ABLE  AM-
1"l CANY
together with a good quality Git A M AMP-
LIFIER and a matched P M, SPEAK

ALL ifor ONLY £8.7.6 (Plus 7/(2\%;1)1\1

The Amplifier consists ol a 2-stage de-

REPRODULC-

£8.19.6
Terms: Deposit £2.0.0
D'S SPECLFI-

LENT
r
SEMBLED

sign ncorporating @ modern B.V.A.
valves and has separate BASS and
TREBLE CONTROLS.

The Portable Case will also accommo-
date almost any make ol AutochanZer
and is attractively tinished in Mushroom Grey Rexine.
Wi ALSO SUPPLY SEPARATELY— .2,
1FIER
SE £3.17.6

(a) The 2-stage (plus Rectitier) AM
10, Carriage and Insurance 4/- extra.
L0 (arrlage an quee A EXTY

(b) The PORTAR CARRYING
(c) #iin, 1°, M, siv TR

MULLARD R CHANNEL MIXER UNIT
Cathode ! 3 S5

FOU
Scht powered  with
tollower oulput. Incorporates ;*
Two nputs for MICROPHONES ¢
One for CRYSTAL PICK UP and
a tourth lor RADIO or TADPFE
Complete Kit of Part~ 18
Assembled and Tested £10.0.0

TERMS: Deposil £2 and 12 months at 15/~

Alternatvely MOI . provides one microphone Input
oil or Ribbon Mike, £1.17.0 extra.

TRANSISTOR BATTERY
OPERATED INTERCOM

89/6 rp.ar.a-

The
TOHPHONIC

e &» g Including PP3 battery and
¥ s@ 25 yards lead with plugs.
£ A completely Portable
sy Intercom with 101 uses

being ideally suitable for
the office or even as a_ Baby Alarm, since
being battery operated, 1t is compietely
=afe. Two-way calling system and volume
on/off switch, the units are housed in attra-
tive plastic cabinets (black/white) with chrome
stands. it 18 extremely economical operating on
~rne O-volt batterv, replacement price being 2/8.

GOURT RD., LONDON W.1.

CTELEFHOMNE FIUSEUM 3481

fi L
HUSEU M $1X8%

ohistorv com
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THE “STP-1” STEREO TAPE PRE-AMPLIFIER

® BRENELL MkK.V TAPE DECK
incorporating similar ~“TRACK MINI-
FLUX TAPE HEADS

® PUSH PULL USCILLATOR
CIRCJUIT .
® 4-5Pu1uD EQUALISATION
® J'ERROXCUBE OSCILLATOR
TRANSFORMER
® SENSITIVE METER FOR
SIGNAL LEVEL
® SEPARATE GAIN CONTROLS
IN EACH CHANNEL
® MULLARD VALVES
INCORPORATED
(8) The BRENELL Mk. V :-TRACK DECK with the £61 o 0
complete KIT to build the STP-1... o L]
Deposit £12.4,0. 12 months of
(b) The COLLARO “STUDIO” {~TRACK DECK
the complete KIT to build the STP-1......
Deposit £7.16.u. 12 months of £2

COMBINED PRICE SCHEDULE

DESIGNED TO OPERATE WITH
;J()l,l,/\Ll.i) "n"l'l}Jl)I()" L APE DECK
ncorporating the Jatest !-TRACK
REUTHER TAPE HEADS. 1 K
OVERALL SIZE CASE 13} x 3in,
I"RONT PANEL (choice of Black or
White) 14 x 34in.
PRICES , . . INC
POWER SUPPLY
Kit of Deposit £4.8.0, 12
Parts £22.0.0 months of £1.12.3
Q

Assembled sit £5,
and Tested £28.0.0 ﬁz’:ﬁ?s tosf S

LUDES SEFPARATE
UNITS

(a) The BRENELL Mk, V {-TRACK DECK with the £67.0.0
Assembled STP-1 and matched to the Deck...... ot
D:ﬁosit £13.8.0. 12 months of £4,18.3.
(h) The COLLARO “STUDIO” {-TRACK DECK with £4P o o
the STP-1 Assembled and matohed to the Deck. . 9.0,

Deposit £9.0.0. 12 months of £3.6.0.

STEREOPHONIC RECORD PLAYER UNITS
ARE AVAILABLE FROM STOCK

MULLARDS “10 PLUS 10"
STEREO AMPLIFIER

A high fidelity design bascd
on the famous Mullard
“§-10", Provides up to 1)
watts (per channel) Supernb
reproduction. Frequency
response flat to within 3 db
from c¢/s. to 60 Kc/s at 50 Mw, b
Totai Harmonic Distortion at 10 watts 0.1¢,,

(a) ASSEMBLED COMPLETE AMPLIFIER. in- £21 o o
oluding CONTROL UNIT (as Illustrated)...... =V
Deposit £4.4.0, 12 months at £1.10.10.
() A complete KIT of PARTS........ 0000 0pgagans £18.10.0

Defosib £3.14.0, 12 months at £1.7.2.
We also supply the assembled MAIN AMPLIFIER only (ex-
cludes control unit) for operation with our DUAL CHANNEL
PRE-AMPLIFIER, this provides for a more versatile or elaborate
installation and would be essential if a Jow output Magnetic Pick-
Up, such as the Decca, is to be used.
(a) THE ASSEMBLED MAIN AMPLIFIER with the
A]?ESEMBLED DUAL CHANNEL PRE-AMPLI-

Bebgsii 80,0, 17 ‘montiis w¢ seae  £30.0.0
() A complete KIT of PARTS for both Unit....., £26 o o
sit £5.4.0, 12 months at £1.18.2. =V

epo: .
Klustrated and Descriptive Brochure available. Please

cnelose S, ACE.
o — —— — — —

ARMSTRONG RADIOGRAM CHASSIS

FULL RANGE IN STOCK. Please enclose S.A.E. for leafiets,

STEREO 12 Mk. 2 £43.10.0

(ILLUSTRATED) m
S 3,

Deposit £8.14.0, 12 months
at £3.3.10 i

t 5

The most comglebe chassis
evar produced, combines _ == :

AM and FM Tuners, a . S
Sterec Control Unit and ;
two High Fidelity Ampli- |
fiers In one compact unit,
provide a total of 1v watts o

for both mono and stereo. Other features Include: inputs for tape
recording, play back, pick-iups and stereo radio (should this come
about): separate wide range bass and treble controls and balance

control.

Deposit £6.15.0
STEREO 55 £32.1 5'0 12 gmoonths at £2.7.8
A Junior version of the Stereo 12 Mk, 2 providing ten watts output,
five watts from each amplifier and covering the VHF and Med?um

wavebands.

Deposit £6.4.0
JUBILEE Mk.2 £30.12.0  Deoosic at £2.4.9
A HI-FI mono chassis giving eight watts push-pull output and
covering VHF, medium and long bands. Tape recording and play

back imouts.

AF208 £22.18.0 T mhonths A E.13.0
An AM/FM chassis providing 5 watts output and covering the full
VHF and medium wavebands, Tape recording and playback inputs.

TVBLHF TUNER £21,18.0 Dberosic 2140’

A self-powered high-fidelity tuner of outstanding design, incorpora-
ting features wu h are normally found only in the most expensive
tuners. The full VHF band (87-108 M/cs) 1s covered and & matchin
output control enables the output to be varted between 0 and 500mV.
e e — —— — e ——— ——— - ———
“HI-FI” LOUDSPEAKERS WE HAVE IN STOCK A COMPLETE
RANGE BY GOODMANS—WHAR FEDALE—VV.B,
ILLUSTRATED AND PRICE LEAFLETS ON REQUEST.

e

THi MULLARD 10 + 10 AMPLIFIER (described below)
with the “STP-1" PRE-AMPLIFILER and one of the TAPE
DECKS provide a complete STEREOPIIONIC INSTALLATION.
Details are reuadily agvailable.

DUAL CHANNEL PRE-AMPLIFIER

Incorporates two Mullard w-valve
Pre-amplitiers combined into a §~
Single unit enabling 1t to be used
for both STEREOPIIONIC or
MONAURAL operation. It is de-
signed primarlly to operate with |
our range of MULLAKRKI) MAIN g
AMPLIFIERS but will also oper- S
ate equally well with any make of Ampli- 2
COMPITERiE on 3o p ook, SSEMBLED

0} A
OF PARTS £12'10'0 AND TESTED £15'0'0
H.P. £2.10.0 & 12 mths. at 13/4. H.P. £3.0.0 & 12 mths, at &

STEREO “TWIN THREE” AMPLIFIER

OFFERED ASSEMBLED and

o

) D for
£7 15 o (Carr. & Ins., 7/6
=0ds extra).
Based on_ a recent deslgn by
MULLARD LTD., the “TWIN

THREE" 13 {deally suited for use
in PORTABLE RECORD PLAY- .
ERS for which purpose we offer %ﬁ%
a speclally designed Portable S
Cage. It incorporates MULLARD ECLS6 valves, separate BASS
and TREBLE NTROLS, and produces excellent reproduction
of up to 3 watts per channel. Frequency response is 40 ¢/s to 30
Ke/s. Sizelsonly 11} x3x 5in. R . .

To construct &8 STEREO PORTABLE RECORD PLAYER
WE OFFER: The assembled ANMPLIFIER with two ROLA 8 x 5in.
LOUDSPEAKERS and the PORTABLYE CASE tor £14 o o
{Carr. & Ins., 10/- extra). Deposit £2.16.0.12 months N\

ol £1,0.6.
SUITABLE RECORD PLAYERS are AVAIL};\F{B&& £8.14.0

An alternative “TWIN TIIREE"” can be supplied tor DUAL

CHANNEL MONOPHONIC operation producing output of 6 watts.
PRICE AS ABOVE.

“The TUDOR”
AM/FM
TUNING UNIT

A SELF POWLERED
HIGH FIDELITY
TUNER _OF OUT-
. STANDING DESIGN.

D 2} Deposit WL an 12 months at
PRICE ONLY Pee 41 £4.c.0 d

Provides full coverage of the VHF/FM band (87-108 Mc/s) and also
the LONG and MEDIUM wavebands. Incorporates Multiplex
outlet socket for stereophonic purposes (when adopted) and sep-
arate controls for tuning the FM and AM bands. Operates per-
fectly with the STERN-MULLARD AMPLIFIERS and contains
matching FRONT PANEL in Black/Gold or White/Black. Also
operates equally well with any Ampiifier requiring input ot 100

to 350 m/Volts.

STERN RADIO

PREMIER RADIO

MAIL ORDERS and all POSTAL ENQUIRIES to

www americanradiohistorv com
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* Complete Kit of Parts to Buud
the HF/TR3 Tape Amplifier

Loudspeaker.

* Rola/Celesuon 10 x 6in. p.m.
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BUILD A HIGH QUALITY
TAPE RECORDER Like THIS FOR

FOR THIS WE SUPPLY......
~'+ The Latest Collaro “Studio”

£35.0.0

CARR. and INS. 10/- extra

Deposit £7.0.0 and 12 months at £2.11.4

% Portable Carrying Case (as
illustrated).

% ACOS Crystal Microphone and
1,200ft. Spool E.M.I. Tape.

Tape Deck.

ALTERNATIVELY WE SUPPLY THE COMPLETELY ASSEMBLED£39 |0 0
and GUARANTEED TAPE RECORDER FOR

H.pP. Terms: Deposit £7 18.! 0 and 12 months of £2.17.11«

HF [TR3MKII TAPE AMPLIFIER

(Muilaru Lype “A" - esiam

A very high quality Amplifier
lncorpormung 3-speed trebl:
ualisauon. by the latest
ROXCUB. POT_ CORE
INDUCTOR FOR COLLARO-
TRUVOX-BRENELL
WEARITE Tape Decks, §
has GILSEN Output Trans-
former. Includes separate
K?¥%-F§upplv Unit.
RITOE £13.13.0 ASSEMBLED £47.0.0
Deposit £2.15.0 12 months at £1 0.0, and TESTED
Deposit 72.2.0, 12 12 months at €1 1.4.10.

(b

‘ ’
"SPECIAL “COMBINED ORDER” PRICES
For Constructors with their own cabinet—WE OFFER—
(a) COMPLETE KIT to build the BF¥/TR3 Amplifier
together with the COLLARO ‘“‘STUDIO’" DECK £26 o o
Deposit £5.4.0. 12 monthly payments of £1.18.2 s
As above but with the HF/TR3 supplied AS-
SEMBLED and TESTED ........coioeciiirain.. £29 10 o
Deposit £5.13.0. 12 monthly payments of £2.3.4 a *
(¢) COMPLETE KIT to build the HF/TR3 AMPLI-
FIER with the BRENELL Mk. V TAPE DECK.. £42 o o
Deposit £8.8.0. 12 monthly payments of £3, 1.%. XS
(d) Asabove but with HF/TR3 supplled ASSEMBLLD
and TESTED ... coveiroiieivecasnreanes oeuans £45 10 o
Deposit £8.2.C. 12 monthly payments of £3.6. 9 0 a
(e) THE ASSEMBLED AND TESTED HF/TR3 AMP
LIFIER with the WEARITE MODEL 4A DECK. £60 10 o
incorporates Wearite Head Lift Transformer etc.
Deposit £12.12.0. 12 monthly payments of £4.8.9.
(Carriase and Insurance on each above is 19/- extra)

The MODEL HFG/2R
PORTABLE TAPE RECORDER
(Original Price £33.0.0)

FOR ONLY 22 gns.

Deposit £4.14.0, 12months£1.13.9
Crystal Microphone £1.0.0 extra.
(Carr. and Ins. 10/~ ertra). lncor-
porates THE LATEST GARRARD
“MAGAZINE" TAPE DECK and
a HIGH QUALITY AMPLIFIER
which is entirely based on_ the
very succesJul MULLARD TYPE
' \" DESIGN and speclﬁcally
oped to operate the GAR

HARD DECK Price INCLUDES SUPPLY
¥ THE GARRARD TAPE MAGAZINE and
4ln. SPOOL OF DOUBI F PLAY TAPE. Comprises a Twin Track
Recordor operating at 31in/sec. speed and providing up to 1 hour 10
mins. playing time. Truly ‘‘Portable"”, weikhs only 22 1bs, Outstan-
dinz features are ex zel zellen- periormange Al and stmpliclty of gpe operation

THE TRUYOX “SERIES 80" TAPE EQUIPMENT
MODEL 082 Incorporating Twin Track Heads, £26.5 o

TAPE DECK eposit £5.5, 12 months of £1.18.6

MODEL D84 {)V h Four Track Heads and Track

Switch forMono/Sterco operation. £29 8 o
TAPE DECK Ic)eposllttﬁc, 112 imomlm ok 521\% 1‘1 Ll
omplete win rage 0ono
MODEL PDaz Reco‘idcpreampliﬂer Unit. 542.0.0

Deposit £8.8, 12 months of £3.1.7.
MODEL PDB4 Complete  Four frack Mono
Recordcr-Pret\lnmhﬁor L{nlt incor-
porating outlets for Stereo re-
production £46 o o
Deposit £8.4. 12 months of £3.7.6.
The PD82 and 84 comprise two self-contained units Lo add full ta PPe
facilities to existing sound reproducing Installations (H1-
equipment, radiograms, record reproducers. or €ood radio receivers
DESCRIPTIVE LEAFLETS READILY AVAILABLE

109, FLEET 5T., I.IIHIHIH E.C.4,

S { FHQN! FLEET 5T.. 58112
23 TOTTENHAM IHIIJIHT RD., LONDON W.1.
TELEPHOMNE MUSEUM 3451

T ‘.I 'IIIIHIII FU.EE. 'I(IT'IEII.HIM GOURT ROD.,
“LOMDQOMN, W.1.' TELEFHONE MUSEUM AFL T

www americanradiohistorv com

ADD “HI-FI” TAPE RECORDING TO YOUR

EXISTING AUDIO INSTALLATION WITH
MULLAKRD TYPE (7
TAPE Pllh-AMPl IFIER~—
EitASE UNIT
The “Hi-Fi” link to add full tape
recording facilities to Hlfh
Fidelity home installations. In-
corporates FEROXCUBE O]
CORE PUSH PULL OSCILLATOR and 3-speed treble equallsauon
by FEROXCUBE POT CORE INDUCTOR FOR_ WEARITE-
COLLARO-TRUVOX OR BRENELL TAPE DECKS. Includes sep-
arate power bupply Unit.

OR ASSEMBLE

KIT OF PAR
it y Deposit £3.8.
£14.0.0 593:;5“ £2100  £17.0.0 15 months st £1 ALl

(Excludlne power_unit_£11 £11.15.0 and _£1 £14.10 0 resoectivaly.)

a) The COLLA}}& ‘ ‘tugior’; Iv)vecé g{}gpﬂ&e{ B{IINIT
" Preamplifier an 0
ASSFMBLED AND TESTED . ..ceoircvarcasrans £29 10 o
Depoeit £5.18.0. 12 monthly paymenr,s
(b) As above but the TYPE “‘C" Unit and POWE £26 10 o
UNIT supplied as COMPLETE KIT OF P PARTS .
Deposit £5Pe 0. 12 monthly payments of £1.18.10
£46.0.0

(¢) The BRENELL Mk. V Deck with the Model “cr
POWER UNIT ASB-
£43.0.0

PREAMPLIFIER and
SEMBLED and TESTED
Deposit £9.4.0 a nd ‘{3 months at £3.7.6

(d) As above but the Model ‘‘C*” PREAMPLIFIER
and POWER UNIT supplled asa COMPLETE KIT

OF PA
Deposlt. £S 12 0. ‘19 monthl of £3.3.1
(e) The WE ODEL ‘g DECK wlth AS-
SEMBLED and TESTED Model “C” PRE-
AMPLIFIER and POWER UNIT incorporating £60,10.0
WEARITE HEAD LIFT TRANSFORMER, Etc. o O
Deposit £12.2.0 and 12 months at £4.8.9
(Carriage and Insurance on above is 10/- extra.)

THE ‘ADD-A-DECK’
Incorporating
GARRARD TAPE DECK and
MODEL lIF/G2P
PRE-AMPLIFIER

Supplied on ONE CHASSIS (asill-
ustrated) READY 18 Gns
.

FOR
(Carr. & Ins. 10/- extra.)

Price includes Garrard Magazine
and a 4 in. Spool Double Play Tape

H.P. Deposit £2.16.0, and 12 months of £1.7.8.
Provides complete tape recording facilities and
designed to operate through the pick-up sockets of

the standard wPe of RADIO RECEIVER. or an AMPLIFIER,

from which really first class reproduction is obtained. It con-
sists of & Twin Track Deck connected to the Pre-amplifier and oper-
ates at 3 3in/sec. sec. speed ¢ orovidlnf( ur to 1 hr. 1n mln': nlayinw time.

The JEMCO MODEL MT-955 MULTIMETER
5(5) 000 ohrn; per volt — D.C.

A truly efficient Meter for the amateur or proleo-
sional man. having features found normally in
more expensive Meters Ranges:

% g—_i 250~1.K

C 0-50-250-1.K
D.C. Current 100u.A-10mA -100mA-500mA 10 amps
# Resistance 4 Ranges up to 20 me
AP moraat Full T ZoTXE X oy,
ki including Fu est -
Lead Kit .... £12196»6!?

STEREO-MONO CRYSTAL CARTRIDGES
AT GREATLY REDUCED PRICES

RONETTE Model “0V" Output 110m/Volts ........ 29'6
RONETTE Model #105” Output 250m/Volts ........ 35/
RONETTE Model 106" with DIAMOND STYLUS.. 39/6
RONETTE Model 106" Output 500m/Volts ........ 32/-
COLLARO “CERAMIC” Output 50m/VOIts ..covvveereeeees 2018

All above are "TURNOVER'' type Cartridges.
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Hi Fi SPEAKERS

E.M.I. Ceramic magnet 12,00J lines,
slze 13 x 8in. (roughly cquivalent to
12in. round specaker).” Handles up to
10 watts. Price 33/6, plus 5/- carriage
and insurance. state whether 15
ohm or 3 ohm. Similar model but
specially designed and hand made
for very low [requencies (40 Lo 55
cycles), Price £7.10.0.

Hi-Fi Snip
Infinite Wall Baffle

I
Cor-
fitting
(attaches to
Picture rail)
Takes up no
floorspace
Gives really
fantastic re
sults with onlv
low-priced 81n
spbeaker fitted o1
tweeter. Unly 45/
each, carriage aud
insurance 3/6.

o0

The J.B. Tangential
Air Conditioner

The displacement caused by the new
Tangential fan is quite amazing, but
Wwhat is more amazing is the almost
complete absence of noise.

In addition 1o a fan for moving the
air, the unit also contains a heater
and control switch, wired such that
500. 1.000 or 2,000 watts ol heating
may be used.

The total building cost of this
alr-conditioner is £7.10.0, plus 5f-
carriage and insurance, The case is
very nicely finished in  harymered
enamel, and when assembled, the unit
is indistinguishable {rom those
selling at£12 and more.

Last of these

Brayhead .
Turret Tuner £ ad
Comc{)lene with Y
Ban 1 and
Band 3 coils.
New but re-
moved  from
unused equip-
ment, Less
valves 15/- each or with valves 25/~
each. Post 2/6 (Knobs 3/ extra),

Fishing Rod
from Dinghy

Mast
Mubula, wiuminium
not separate sec-
tlons, extends like
telescope tront 15ins,
to9ft., 6/6 each.
Transfilters
Thesc  ceramic devices save

alignment problems and mprove
performance. Use instead of I,F.
transformer. Complete  with
circmit, 8/ cach, :

I R S D D R e
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The ‘Good Companion’
Ml.Il using

Transfilters

In the "de-luxe’ cabiney
as tllustruted ‘t coste
£10.15.6 to build—put
whataset!
Scan these pages: you
will hnd nothing” to
compare with its speci-
fication, It uses trans-
fiiters instead of I.F.
transiormers, has vari-
ablc feedback as well as
all the usual features. A.V.. ., ‘USn-puwi. vulput, fer-
rite Acrial, Slow Motion Tuning, rtc. cte., and 1S a very
powerful Medium & Long Wave set. conscrvatively
rated at 730mWw. Every component usedis by a tamous
maker, such as American Philco MADT R.F. transis-
tors—XMullard A.). transistors—Jackson Brother's
tuning  condensers—Rola-Celestion loudspeaker—
Dubilier—T.C.C.—Morganite resistors and controls.
Also full attersales service available, )
You will definitely he doing the right thing if you
buy a Good Companion.
“Ajolly fine set but deserving a better case”
This is a comment
which many construc-
tors have voiced and
sherefore we now offer
1 De Luxe version of
the Pocket Companion.
Ihis uses a solid hide
cuse of very pleasant
red with gold lettering
und our Pocket Com-
panlon now has the
1y guinea look.

The most up-to-date

- Superhet portable of

its Lype, .U uses a transfiter in conjunction with
Philco R.F. transistors and Mullard output transis-
tors. Complete building costs with plastic case
£G,15s. or with solid hide case, £7.155.

1f vou have already huilt and want to change your
case, then return the plastic case with a postal order
for €1 or it vou wish to retain the plastic casc then
send 26/-, plus 1/6 Post and Ins. for the hide case only.
AGENTS WANTED TO BUILD OUR COMPANION POR-
TABLES. SEND S$.A.E. FOR FULL DETAILS

ILS.
~" 5  Cabinet & Pick-up

Cabinet for battery record
plaver. Size approx. 9 x 11 x
5in. allows for 7 x din,
speaker and amplifier.
Nicely covered two tone.
Must have cost at least £2
to make. New and perfect.
Offered whilst stocks last
19/6. plus 4/6 post and
insurance.

G

ROMANTICA 7

Cheaper than you can possible
make 1t, we offer a completely
made up tranststor Pocket Super-
liet. Uses all first made minja-
turc parts and is complete with
leather —case, earphone and
battery. 533-1065 kc/s., sensiti-
Vity 300 micro volts/M, output
150 mW, ferrite slal: aerial. size
approximately 4} x 24 x 1in.
Pricc £6.19.8. Post and Ins. 3/-.

Be The Best Dad in the World
What o (hritl jor yvour 20y 10 receive a present
like this,

Completely transistor-
ised tape recorder with
full range of accessories.
Suitable for work or
play—study or
tion—oifice or home—
outdoors  or  indoors.
Weight 24b. and only
9 x 6 x 3in. (approx...
Supplied as completely
wired sub-assemblies:
Just link these together
—only 10 connections to
male. Three transistor
amplifier with centre

'ward stop-rewind with microphone nput
record play-volume control, ete. Complete in most
modern carrying case in two-tone and with micro-
phone. reel of tape and spare reel. Nothing else to buy.
order this bargain row as it won t be availab'e tor
Nmas. Only £f.19.6. plus Post and Ins, 5/-. or secure
with a small deposit

relaxa-
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Miniature Circuit Breaker

(Or repairabie fuse)
You wilt have experienced the
annoyance of having to repair a fuse
especially in the middle ot an experi-
ment or repair job. sSave yourself
this botner by installing a simple
circuit breaker. All you have to do
then (if you touch the wrong wires
together) is to re-set (push in) the
circuit breaker. ~ Offered with ins-
tructions at 15/- each. (Will save
its cost in time and temper in no
time).

Triple Purpose Auto

Transformer
Ministry reterence 10K/143. This
will convert, 230 v. to 110 v. or 230 v,
Lo 460 v. Use it also as a filament
transformer 230 v. to 6.3 v. 5 amps or
230 v. to 12.6 v. 3 amps. Price 12/6.
Post and Packing 2/6.

lce-Stat
This is a small thermostat which
cuts on and off at around freezing
point. Has many uses, one of which
could be an ice warning device to
be fitted under your motor car.
Price 7/6. Post 1/-.

Gramophone Motor
E.M.1. 4 speed with turntable and
bick-up on control board £4.5.0, plus
5/- post & Ins. Plinth for mounting
same 1n cupboard or drawer 12/6.
Post free if ordered with motor.

Mains Motor
Intended for vertical mounting so
sultable for gramophone or
recorder. Can also be mounted
horizontally when it can be used as a
fan for ventilating, the fan blades
being fitted directly on to the shaft.
Snip price only 15/-, blus 2/6 post and
insurance.

Flood Lamp Control

Our dim and full switch

is ideal for controlling

photo flood lamps: it

gives two lamps In series,

two lamps tull brilliance

and lamps off. Similar

control of other appli-

ances can be arranged

where used in pair or

where circuit can be

split exactly in half.
Technically the switch is

known as a double-pole change over
with ofl.  Qur price 3/6, plus post and
Insurance 1/-.

Limited Quantity Only!
Waterproof heater wire., |6
yds. length. 70 watts. Self
regulating temperature control.
10/-. Post Free.

I5 amp. Thermostat
(Sunvic)
Adjustable over a fairly wide range of
temperatures but set for 70°F. sul-
table for wall mounting to Control
room heaters. Exceptional bargain at

9/8. plus 1/- post and insurance.
Crackle finished and calibrated case,
‘uitable (or mounting this (only

minoradiustment) 5/- extra.

Fluorescent Lighting
Compicte Kit,
Comprises: Hi-

raf

no

m
larip holders, white enamel metal
work and 40 watt tube. Special
summer price 30/- complete, plus
carriage and insurance 6/-. Lots of
12 or more carriage free.

c
u
s
1

2

Zener Diodes
Latest invention tor voltage control
and stabilisation. Complete with
circuit diagr,

gram 7/6.
PRI Rl Lo LA el IR T el
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Yaxley Switches
{1l new and unused and in first class
condition,

1 pole, 2 way 1/8: 1pole.3way 1/6
1pole. 4 way 1/9; 1pole, 5 way 2/6
1 pole. 7way &/t 1poie.9 way 3/
1 pole, 11 way 3/-; 1 pole. 12 way
2 pole, 2way 2/-i 2 pole, 4 way
2 pole, 5 way 3/6; 2 pole, 6 way 3/6
2 pole. 12 way 5/6; 3 pole. 3 way  2/-
3 pole. 6 way 3/6; 3 pole. 12 way
4 pole, 2 way £/~ 4 pole,3 way 3/~
4 pole, 4 way 3/6: 4 pole, 5 way 4/6
4 pole, 6 way 5/8: 4 pole, 11 way10/6
4pole, 12way 11/6: 5 pole. 3 way 3/8
5 pole, 6 way  7/-i 5 pole, 12 way 14/8
6 pole, 2 way 2/6: 6 pole. 3 way 3/6
6 pole, 6 way _8/6: 6 pole, 11 way 16/8
6 pole. 12 way 17/6; 8 pole, 2 way 3/6
8 pole, 4 way 4/6: 8 pole, 6 way 11/8
8 pole, 12 way 23/8; 12 pole, 2 way 3/6
12 pole.5 way 18/6; 12 way fader 3/6

6 pole, 8

Big stocks of most tupes
Special prices for quantities.

Battery Charger Bargain
Components Would Cost Maore
Car Battery Charger—ready-made
high output battery ¢harger in stove
enamelled sheet steel louvred case.

Rated at 12 v. 5 amps. and variabie
rate selector for trickle charging.
also a meter to show charging rate.
Sultable for 230/25¢. A.C. mains.
Special snip price of 65/~ plus 3/6
postand ins.

Infra-red Heaters
Make up one of these latest type
heaters ideal for bathroom. kitchen.
bedroom. etc. They are simple to
make from our easy to {ollow instruc-
tlons—uses silica enclosed elements
designed for the correct Infra-red
wavelength (3 microns). Price for
750 watt element and imstructions
15/6. plus 2/6 post and insurance.

Convector

Heater
Just screw it
together. Uses
1 watt copper
clad element
which gives off
black heat. Will
last a lite time.
Ideal for bed-
room, it’s so safe, Complete in crackle
finished case. £3.19.8, easily worth
double. Carriage and insurance. 6/6.

“Starlux 208”
Solderless '3 TRANSISTOR. Ideal
for hoime and holidays as no Aelrlal
or Earth required. Enjoy assembling
and perfofmance, Our solderless
Terminals ensure perfect connections
Using first grade Transistors and all

arts 1ncl, Earplece ior private
istening. Will receive Luxemburg
(the station of the stars) and other
statlions on both Medium and Long
waves. Penlight Battery operated.
37/8. Post and insurance, 2/6

Suppressor Condenser
Stop your drill or other appliances
interfering with your, or your heigh-
bour's. radio or television. Simble
hnstructlons given. 18 each, 12/-

ozen.

Bargain For Service
Engineers

You often come up agalnst the old set
“hat wont be parted with. For these
we can offer bargain parcel of recti-
tiers MU12 replacement and 1
replacement. Ex-government, of
course, £1x of each for £1. post pald.

PRACTICAL WIRELESS

THIS MONTH’S SNIP!

e Tabby Equipment

= With details to make
Closed Circuit TV lens
system !

“gee in the dark' equip-
. ment comprising 5,
volt power pack which
contains lignition coil,
3 vibrator, etc.. control
¢ ; unit, interconnecting
"cables and _ Infra-red
‘ binoculars.  Offered for
ione month only at the
give away price of

1£3.19.6, plus 10/~ car-
riage, these are unused.
4 jugt as received from the
Ministry, believed In
] zood working order but
 Sesdie s S01d without guarantee.

an

4 transistors including two in pushc
puli—input for crystal or magneti
microphone tor pick-up—feed bac
loops—sengitivity o mjv—output 1
watt peaik inta 35 ohm speaker.
Speakers avallable, Price 5%/6.
Postage and tnsurance 2/6.

Simmerstat Heater Regulator
A device for controlling the quantity of
heat delivered from an elcment. bolling

Parcel of Mica Condensers
50 all very useful values.
over £5. Yours for 5/-. plus 1/6.

Total list price

ring. heater. soldering iron (anything up
to 2.500 watts) Completely adjustable from
zero to max. Normally these are 55/- each.
Special ship price 15/- each. Plus 1/8. post
and Insurance.

Miniature Microphone

American made.
bar~ain at 2/6. vlus 6d. postage.

Dynamic type, real

The

more power and what superb tone!

NOWw!

LEATHER CASE—EARPHONE
BOX ALL INCLUDED!
POST WITH SIGNED GUARANTEE.

AND START EARNING NOW,

| enclose £6.3.0.

NAME

£1 COMMISSION
FOR YOU!

on every ZEPHYR you Seli!

Turn spare time into Cash Time—
Become a prosperous ZEPH YR

No complicated forms to fill. Just send £5.19.6.

Please despatch a Zephyr demonstration model, also send me details
of tape recorders and other bargains which will earn me £££s, before Xmas.

selling agent

fabulous new

Show your friends . . . let them hold and try it and they will fall over them-
selves to order, earning you £ profit again and again ...

that’s real easy

money.
Selling at £6.19.6, the ZEPHYR is a winner—large sales enable us to cut out
shop discount and reduce our own profit—FOR YOUR BENEFIT—ACT

& CASE—BATTERY—PRESENTATION
SECURELY PACKAGED AND SENT BY INSURED

Plus 316 Post & Ins.

pussnsunsnnmmmnnemnsns CUT OUT AND POST TODAY wsususnausunnnusunnnnz

ADDRESS

ELECTRONIC

post orders are dealt with fro

astbourne, marked Department 7. Callers m:y use any one

¢86 London Road, 2? stroud Green R, 520 High Strect North
Croydon, “inshury Park. N, 1. Manor Park, .12, Ruislin, Middx.
Phone: CRO 6558 Phohe: ARChway 1049 Phone: ILFord 1011 Phone: RUISID 5780
Half day Wednesdayv - Half day Thursday Half day Thurzdav Half dav Wednesday

GGBGBBGGGQEGBG@G@3093@@@@&93@93@@93@993

PRECISION EQUIPMENT LTD.

m Eastbourne, so for prompt attention please post your orders to 66 Grove Road,

www americanradiohistorv com

42-46 Windmill Hitl,

of the Companies below.

248 High Street,
Harlesden, N.W.10.
Phone: ELGar 4444
Half day Thursday

fEIIGwﬁﬁﬁﬁﬂﬂﬂﬁ@ﬁﬁﬁﬁﬁé@33@3@@@-‘339%3

contemporary
styled ZEPHYR transistor pocket
radio is a new concept in precision
3 manufacture.

What a Set! It's packed with latest advancements, gets more stations with

BBGB@@@@GB@B@@@G@EG@@GBB
750mW TRANSISTOR
AMPLIFIER

GEJGIGIG!G3399Bﬂﬂﬁ%ﬂ@ﬂﬂ@@ﬁﬁﬁﬁﬁﬂ@ﬂﬂﬂ@@ﬂ@Eﬁﬁﬁﬁ@ﬂ@ﬂﬂ%ﬁ@@@ﬂﬁ GEDIT
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Brand new, individually
checked and guaranteed

VALVES

AL60 6/~ | £Bi34 16 | EY36 8-
ARS8 5/- | EB9I 391 EY9I 36
ARDDS 2/- | EBC33 7/ |EZ4D0  7/-
ARP3  31- 1 EBC4l 7/9 | EZ41 /9
ARP4  3/6 | EBC90 5/. | EZ8BO  6/-
ARPI2 31| ECS2 8- |EZBI  6/9
ARP2l  §/6 [ EC70  10/- | FW4/500

ARP24 36 | EC90  20/. 66
ARP34 4. [ EC9| 3. | GI20/1B 9.
ARTH2  7/- | ECC8I  5/6 | GL450 10/~
ATP4  2/9 | ECC82  6/6 | GL464A 10'-
ATP7 516 | ECC83 7= | GU20/2I

AUI 5/- [ ECCB4 7'- 40/
AU4 5'- 1 ECC85 8/-|GZ32 9/
AW3 4L ECCOl  4f- | He3 70
AZ3l 8- | ECF82 8/6 | HL23 6/-
BS4A  5/6 | ECHBI 7/9 | HL23DD 8/-
BT45  I5/- [ECL80 8'- | HVR2 1276
BT9B  20/- | ECL82  9/- | KRN2A 19/-
BT83  22/6 | EF2 7.1 KT8 2216
CVs4 5. EF36 36| KT32 8-
CV264 20'- | EF39 4'. | KT33C  4/-
CV40l4 8. [EFS0  2/6 [ KT44 63
CV40I5 7' | EF54 313/ KT63 5.
CV4025 10/~ | EF55 5. | KT76 107+
CV4046 40'- | EF70 4| KTW62 776
CY3I 76 | EF73 6/- | KTW63 676
D4l 3/3 | EFB0  5/6 | KTZ41 6'-
D77 473 | EF85 6'6 [ MH4 316
DA30 12/6 | EF86 7 [ MH4l 5.
DAF70 35/- | EF89 7/9 | ML4 41.
DAF91  6/- | EF91 3/6 | ML6 6/.
DAF96 776 | EF92 3. | MS/PEN  6/-
DD4l  4/- | EF95 §/- | NT2 [28
DETS I§/- [EL32  3/9 | OB3 70-
DETI19 376 | EL33 8/-| OC3 5/6
DET20 2. [ EL35 6'- | OD3 6/-
DF39  4/- | EL4I 8. | 0OZ4 5/-
DF72 7’6 | EL42 8/. | PCC84 7/-
DF91 4. | EL84 7!- | PCC8S  8/-
DF96  8/- | EL9I 4'6 | PCF80  7'-
DK% 773 | EM80  8/-| PCF82 8-
DL92  6/-[EM84  9/. | pCLB2 8/6
DL94  6/- | EN3I {5/ | PCL83 1i/-
DL96  8/- [EP37A 7. | pCL84 9
EAS0 176 | EP7I 6/6 | PEN45 476
EABC80 7/3 | EP72 5. | PEN46  5/.
EAC9I 376 | ESU208 6/. | PEN65 6/6
EACOIW 716 | EYSI 8/- ' PEN220A 3/-

AND MANY OTHERS IN STOCK, IN

below 10/-, /- P, & P. 2/6 over 10/-

BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS.
Please write your requirements.
MARCONI RECEIVER TYPE CR
100/2 tested and aligned £32.10.0 Carr. £].
TELEPHONE HANDSET. Standard
G.P.O. type. New I2/-, P, & P. 2/.,
CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
p;ugs on both ends. New £1.17.6. P, & P,

2/6

SPECIALLY BUILT POWER PACK
for TCS receivers, 230 volts A.C. mains,
including 6XSGT valve, £3.10.0. Carr. 5'-.
R.109 RECEIVER. Covering 2-8 Mc/s.
6 v. D.C. with set of spare valves and
carrier. Brand new in original packing
case. £6.18.0 including delivery in U.K.
R.109A RECEIVER. Covering  2-12
Mc/s, £7.18.0.

“CONNECT AND FORGET—
CANNOT OVERCHARGE" “ESS.
TRON” AUTOMATIC BATTERY
CHARGER. Charging rate 4 amps,
The charging rate automatically adjusts
itself to the charge in the bactery.
Automatic current and voltage control.
Patented application of fagnetic amp-
lification to battery charging. Indicator
lights show battery fully charged, receiv-
ing charge, incorrectly connected or
faulty cells.  Mains voltage 200/250 v,
Built for 6 or 12 v. batteries. Measure-
ments 7 x 5 x Siin. Weight 83 Ibs.
Price £6.19.6. P. & P. 376,

PL36 106 | VRI50/30 6AK7 6/.
PL8I 9/ 6/« | 6AMS 5/
PL82 8| vT4C 251 | gaMs 4/-
PL83 107- | vU39 o= | 6AQS 77
PTIS 10/- | W3y 7. | 6AT6 5/-
PT25H 716 | Xé6 8/- | 6B/ 5/6
PX4 197- | Y63 5/- | 6B8G 216
PX25 97 1 Y65 4'- | 6BA6 5/6
PY32 12/. | Y66 8. | 6C4 2/6
PY80 6’9 | Z3| 6'- | 6C5 6/
PY8I 7.1 1A3 3. | 6C6G 3.
PY82 8/- | IASGT 5/ | 6C8G 5/-
PY83 73 | ICS5GT 7/6 | 6Dé6 4/.
PZi-35  9/. | |D8GT 6/~ | 6F5 5/3
Qr21 6/- | |E7G 7'6 | 6F6G 47
QP25 531 1G6GT 6/- | 6F7 §/-
QS75/20 6/9 | 114 3/6 | 6FSGT 579
QS95/10 6’9 | ILDS 5/- | 6F8G 5/-
QV04/7 7/6 | IRS 6/- | 6Fi2 4'6
R3 8/ ] 154 5/- | 6F13 5/.
R3/10 4.1 |s5 59 | 6F17 §/-
RIO 76 ) 1T4 4- | 6G6G 26
REL21 25/~ 1 IW4 6'- | 6HeM 176
RK34 2/6 | 2A3 5l | 615 36
RX235 10/- | 2AS 6'- | 615G 3/.
SP2 4/- | 2A6 7- | 616 36
SPI3C 46 | 2C34 26 | 6)J7G 5/.
SP4l 26 | 2C42  25. | 6K6GT 6.
SP6l 21- | 2C46 30/ | 6K7G  2'3
SU2I50A 2X2 4. | 6K7GT 419

4’9 | 3A4 5« | 6K8G 579
T4 7/- | 387 5/- | 6K8GT 8’3
TP25 15/- | 3824 §'- | 6k8M 816
TTI! 3/ | 3E29 6L5G 6/
TTI5S  28/. ) (829B) 60/- | 6L6 9.
TZ20 16'- | 3Q4 6/- | 6L6G 66
Ut2/14 8/. ] 354 5. | 6L7G 46
U1z Sl | 3v4 6/- | 6134 46
ulig 6/6 | 4E27 60/- | 6N7G_ 579
u27 8/. | 5B/254M 6N7GT  6/-
Us52 5/. 30/- | 6Q7G 6/-
UCH42 7/6 [ SR4GY 9. | gR7 6/
UBF80 8/6 | 5T4 9/- | 6SC7G_ 46
ULIL 5/- | 5U4G 5/. | 6SC7GT 5/-
ULI2 5/- | 5V4G 8/ | 65G7 5/.
UL41 7'- | SY3GT  6/- | 6SH7 3.
uL84 76 | 5Z4 8/6 [ 6SI7GT 5’9
uusg 5/6 | 5Z4G 8/- | 6S)7Y 6'6
UY4t 6/- | 6AB7 4/~ | 6SK7 5/3
uYss 6'6 | 6AC7 3/- | 6SL7GT 66
VP23 3/- | 6AGS 3. | 6SN7GT 4/6
VP4l 576 | €AG7 6/- 1 65Q7 6'-
VR99 8/. [ 6AJ7 3/- 1 6557 6'-
VR105/305/6 | 6AKS 5. | 6v6G 46

CLUDING CATHODE RAY TUBES AND SPECIAL VALVES.
. Orders over £3, P, & P, free.

TANNOY LOUDSPEAKERS, 7.5Q
imp., in wooden case. New 19/-, Carr, 5/..

HIGH RESISTANCE HEAD-
PHONES (CHR), 12/6. P. & P. 2/,
Low RESISTANCE HEAD-

PHONES (D.L.R.) 8-, P, & P, 2/-.
TELESCOPIC MAST. 34fc. Consisting
of 6 sections of steel tubing of such
internat and external dia. that the smaller
sections may be collapsed with the largest
section. Immediate erection. Absoluteiy
complete with brackets, guys, pegs, spikes
etc, £12.10.0. Carr. 18/2. As above but
20ft., £7.10.0. Carr. 8/-,
MULTI-TESTER. 0-6-30-120-600-| ,200v.
AC/DC. O-120 upA, 0-300 mA, AC/DC.
0-30.000 3, 0-3 MQ. 10,000 Q/v. 35 x
4% x lin. Very clear, large scale. Price
£4.10.0. P. & P. 3'.

COMPLETE SET OF STRONG
AERIALS RODS (American). Screw-in
type MP49, 50, 51, 52, 53, totai fength
15tt. 10in. Top dia. 0.185in. Bottom dia.
0.615in., together with matched aerial
base. MP37 with ceramic insulator. Ideal
for car or roof insulation £2.10.0. Post free.
53 TRANSMITTER SPARES. Full
range. Price list on application.
DYNAMOTORS DM 21 FOR BC 312
’F:EEFEIV,ER. Brand  New, £2.10.0.
. & P4/,

C.0.D. 2/6 extra.

P.C. RADIO LTD.

170, GOLDHAWK RD., W.12
Shepherds Bush 4946

6V6GT 5. | 80 5/6 ( 8020 {0/
6X4 5/. | 8] 91- | 9001 3.
6XSGT 5/ | 82 8/ | 9002 56
6Y6G  6/- | 83v 9'- | 9003 6.
6Z4 5/6 | 84 8. 19004 216
787 7'6 | gsAl 9. | 9006 216
7C6 7. | 85A3 5.

7C7 66 9 6r- ngaﬂ'i'oudbees
7H7 7/3 | 210vPT ACRI 150
7Q7 7' 7-pin 2/6 ACRII 150
V7 5/ | 250TH £9 | cv99s 15/.
7Y4 6/- | 3508 8- | Sy sog

7Z4 46 | 393A 5t | Saol70 ey
8D2 26 | 705A 15" | £4103/p4
9D2 23/- 71s8 0. 251,
12A6 6, 717A 816 "
12AH7  5/- | 801 [12 3;27, §§,
12AT7  5/6 | 803 2216 | ocny  ania
12AU6  6/6 | 804 55~ | Sep7  4sh.
12AU7  6/- | 805 30/~ [ SEp7A 25/
12AX7  7/. | 807 AMER 7BP7 407.
12¢c8 3. ¢/- 1 12DP7 601.
I2E]  22/6 | 807BR /- | \eRrxase
12H¢é 2'- | 808 8- (with scann-
12K7GT 4/6 | 810 80/~ | e eoil) 45/
12Kk8M 76 | 813 60'- | vERT38 301-
1215GT_ 376 | 815 40' | yER 1394
12Q7GT 44 | 816 307, 35/
125A7 776 | 829A  30r-

125C7 4/~ | 832 15/- Photo
125G7 4/~ | 8324 350, Tubes
125H7  31- | 843 74 | CMG8  9/.
12517 5. | 866 10/- | CS16 1276
125K7 316 | 872 200. | Special
125L7 579 | 930 8/. Valves
125N7 579 | 954 - | 231 4.
12SR7  6/- | 955 2/6 | 3A/148] 45/-
14L7 7'- | 956 2. | 31170/E £35
1502 6. | 957 5. | 3}1192/E
20A2  17/6 | 958A 5. £37.10
2166 9. | 1616 31 413 £35
25L6GT 7/9 | 1619 5. | 4150 ¢35
30 5. | 1625 6/- | 5D2] £3
35L6GT 8- 1 1626  4/6 | 723A/B 50-
35T 17'6 | 1629 46 | 725A - 301-
35Z4GT 7'- | 4043C 1316 | 726A 276
37 4'. | 4063 8- | ACT6 160/-
38 4. | 6064 10/~ [ CVI93 301
58 6/- | 6065 8/- | CV980 3/-
59 6'- | 6120 4'- ) ESU77 200/-
75 5/6 | 6516 8- [ KR6/3  £4
76 5. | 7193 19 | Ls7B”  307.
77 6/~ | 7475 3. | wL4i7A

78 7/- | 8013A 25/. 157.

All U.K. Orders
Overseas Postage extra at costs.
AERIALS 1Ift. long. 2ft. long when
folded, 15/, P, & P. 2/-,

CRYSTAL CALIBRATORS No. 10.
Frequency range 1.5 to 10 Mc/s. Together
with working instructions, lead and spare
valves. £4.10.0. P, & P. 3/.,

AMERICAN WIRE
REPRODUCER UNIT. Facitities for
recording from Dynamic or Carbon
microphone and radio. | knob operation
for recording, rewinding and erasing.
Neon recording lever indicator. Internal
speaker. Mains 110 v. Supplied with
outer transformer, carbon mike and wire
magazine for | hour’s operation and
headphones. Price £18.0.0. P. & P. £1.
Spare Wire Magazine 50/, Dynamic
mike and stand £4.

R.209 RECEPTION SET. A 10-valve
high-grade Superhet Receiver with facili=
ties tor receiving R/T (A.M. or F.M.) and
C.W. frequency | Mc/s-20 Mz/s. Hermeti-
cally seaed. Built on miniature valves and
incorporating its own vibrator power
supply unit driven by a 6 v. battery (2
point connector included). The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker
or phone output. Dimensions: Length
12in., width 8in., depth 9in. Woeight 231b,
In as new, tested and guaranteed condie-
tion, £23.10.0, including special headphone
and suoply leads. Carr. £1I.

CARBON INSET MICROPHONE,
G.P.O. type, 2/6. P. & P, 176.

RECORDER/
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PRACTICAL WIRELESS

EPAIRS

AMAZING KNOW HOW BOOK

Saves You Pounds

Here is just the practical, at-a-glance guidance YOU nced, whether

you wish to know how to service radio and TV sets, install lighting
points, or repair any domestic appliance, from a bell or an iron to a

vacuum cleaner or washing machine.

Explains basic principles and

working of modern radio and TV sets and electrical appliances. Shows
how to test for faults, carry out maintenance and repairs by the most

modern methods. Special section on t
frequency modulated receivers. 480 pages.

Over 400 illustrations.

Amazing VALUE—Standard Fdition, 21/-; De Luxe, leathercloth,
23/-. Or on easy terms: 5/- down and 3 monthly instalments, (Total
credit prices: Standard, 22/-; De Luxe, 24/-.)

ESSENTIAL TO EVERY SERVICE ENGINEER,
ENTHUSIAST AND HANDYMAN!

Getting the best from
RADIO AND TV SETS

Here is expert advice that will enable you
to make the necessary adjustments of
repairs in order to get the best possible
performance iTom any radio or TV set.

All you need to know about
DOMESTIC WIRING

Learn from these help-
ful pages how to carry
oul all kinds ot in-
stallations and_exten-
sions—with eltciency
and satety! Complete
guidance on conduc-
rors, insulation, salcty
regulations, conduits,
cables. earthing, prac-
tical work. tuses, flex-
1ible cords ete.

BASIC RADIO CIRCUITS

All you want to know about circuits, so
that vou can find your way around
modern sets without hesitation. How
components form various types of set.
gives circuits for -valve receiver. 3-valve
receiver. battery TRF receiver 4-valve
superhet, Universal sets, etc.

WATER BEATER FIRES & SPACE

HEATERS

Full, casy-to-follow in-
structions tor servicing
small domestic fires—
whether of the radiant,
reflector or ¢onvector
type.

WATER
HEATING

All you should know
about the var.ous (vpes ot electric water-
heaters and how to install them and keep
them in pertect workine order. Advice
that will save you POUNDS!

TRACKING DOWN
TROUBLE
This grand book is invaluabie for tracing
tauits in radio and TV sets. Teils you all
you want to know—from how Lo carry out
Preliminary Tests how
o align R.F. and LF.
circuits. Shows how 0
carry out Dynamic Test-
ing. Aiso shows how to
trace the <causes Of
Noises Distortion and
Inscability and deal with
the trouble. Gives de-
tailed intormation on

W

| Kent.

he operation and servicing of

WY,

ALL THIS—AND MORE
IN ONE GREAT
VOLUME!

Comprehensive Contents Include:
Current, Voltage and Resistance.

Coils, Capacitors and Valves,
Basic Radijo-receiver Circuits,
Preliminary Tests. Instruments

jor Set Testing, Locating Faults.
Dynamic Testing, Tuned Circuit
Alignment. Noises, Interference,
Distortion and Instability. Com-
ponents. Loudspeakers, Pick-ups.
Gramophone Motors. Frequency
Modulation. Television Circuits
and Test Gear. Television Faults,
Symptoms and Cures. Aerials and
Pre-Amplifiers. Maintenance of
Domestic Electric Wiring, Small
Appliances. Fires and Space
Heaters. Vacuum Cleaners and

Poiishers. Rewinding Small
Motors. Cookers and Boiling
Plates. Washing Machines. Re-

frigerators. Electric Water Heat-
ers. Battery Charging. Testing
and Repairs, etc.

' To: Dept. E.B.35, Odhams Press Ltd., Basted, Sevenoaks,

WITHOUT OBLIGATION reserve me
vision and Electrical Repairs'”

DO THIS NOW!

Simplv complete form, indicating Edition
preterred and post in a 2}3d. stamped,
unsealed envelope to Dept. E.B.35,
Odhams Press Lud., Basted, Sevenoaks,
Kent. Offer applies in the U.K. and Eire
only, closes October 3lst.

FULL SATISFACTION GUARANTEE

“Radio, Tele-
and send Special Invoice

P nts and Loud-
speakers and how to
deal with any faults that
mar develop.

See how to maintain
Vacuum Cleaners

and Floor Polishers,
Refrigerators, Coolkers
: and Boiling Plates,
i Washing Machines, etc.

D~ your own
BATTERY CHARGING

Here are clear. complete instructions.

roobrbsssssessose

|

I with 100 %, Satisfaction or No Charge”” Guarantee.

I Cross out cdition NOT required: STANDARD/DE LUXE
I Tick method of pavmen: preferred CASH TERMS
| BLOCK LETTERS RLLOW
|
|
§
|

NAME — =

tull Postal
ADDRESS ...

E.B.35/Oct.’62
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ARMSTRONG AF208AM/FM
RADIOGRAM CHASSIS

* Full VHF Band (87-108 Mc/s and Medium
Band, 187-570M) % 7 Valves % 5 Watts Output
5 Negative Feedback % Separate
wide range Bass and Treble Controls *
2 Compensated Pick-up lnputs % Frequency
+2bd 4% Tape
Record and Playback Facilities 4% Conti-
Programme
Value # For 3, 7t and 15 ohm speakers.

Y 15db

Response 30-22,000 c,p.s.

nental Reception of Good

Send S.A.E. for leaflet.
BRICE £22.18.0 Carr. Free

COMPLETE RADIO
£4.19.6 post free

4 Mullard valves, 5in, speaker, {rame aerial.
1 4 wave

4 pre-set statl b ong, 3 med.
sSuperhet Cir t. BRAND NEW
S1ze § X b x 53in. high.
for use. 200/250 v. A.C.-D.C. Mains.

1962 RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
- 18 m.-—50m. LATEST MULLARD
50 m. ECHS1, EFsy, EBCKIL,
00 m. ELs4, EZ80.
I2-month guarantee,
A.C. 2001250 v. 4-way Switch; Short Medium-
Lung-Grani.. A and Negative
& watts, i ok ox 2l

I worc ng, e‘ll)m. X 44in,
Aligned and calibrated. [solated Chassis,

£€9.10.0 Carr. & 1ne. 416,

SUMMER SALE PRICES

New Boxed VALVES 90-day Guarantee

0Z4 5/-16K7G  5/-|KABCS0 8/-|PCLs2 10/-
1RS 8/-16KSG  5/-|KBYL  4/-|PCisd 10/-
185 6/-16L6G  8/-(EBU4L  §/-(I"IN1  10/-
1T4 3/-|ANTM  B/-|EBCSL 8/-lPLN3 op-
2X32 2/-15Q7G  6/-EBFA0  9/-lPY80 7).
334 SN 9/-'PYSl  gf-
3v4 9/- PYN2 .7/
3Q3 ¥ 8/-
5U4 ?/-
5Y3 3/-
571 3/
64C7 -
6AM6 8/-
6ATH 9/-
6BAR 8/-
fBES 5/-| Ezsl 9/-
BRWE 8/~11148 1/~ UCLA2 10/-
604 9/-| L ABCR010/- U'CL&3 12/-
608 HVRYA 5/- 18y 9/-
6G6 KT33C 8/-ICLAL 9/
B6HE 5 8/- UY 41 -
605 8/-[MUL4  7/-1UYSE 7).
6J5 5/-1DF9s  8/-IPUCSE  87-[L U9 -
617G 6/-IDKus  g/- PCF80  8/-|VRIs0 7/-
6K6 5/-IDLY6  8/-IPCrFs2  8/-lwsl 8/-

LE. TRANSFORMERS 7/6 pair
465 K/s Slug Tuning Miniature Can, 2 x 1 x din.
High Q and good bandwidth. Data sheets,

NEW FAMOUS
ELECTROLYTICS MAKES
TUBULAR  TUBULAR CAN ''YPES
1/350V " 2/-150/350V 5/6]18/4507 5/-
2350V 2/3|100/25v 8- SN e
SOV RMlosmsy g leoanine 4/
8/450V 281" oy 50006V 5/-
161450V - | 500112V FALIABOV
320450V 89| <+ MMV 3 +R2050V g)e
25/25V 1/9|8+16/450V  3/9 301'1 J:_;.:‘/}ﬁn\‘z;.

304 50/45 A

50/25V  2/-(164+16/450V 4/3
50/50V

64+ 12013650V

DE LUNE MODE
illuminated dial., Fully
Medium and Long Wave.
Bargain £5.19.6, post iree.
before despatch. 12-month Guarantee.

tunable

Tested by us ready

L as above but with
over
5 inch speaker.
Tested by us

MAINS TRANSFORMERS 200/250 v. A.C.
Postage 2/- cach transformer.

STANDARD, 250-0-250, 80 mA, 6.3 v, 3.5 a.
tapped 4 v. 4 a. Rectitier 6.3 v. 1 a. 5 v,

2 a.or 4 v. 2 a. 22/6, ditto, 350-0-350 . , 29/6
MINIATURE 200 v, 20 mA, 10/6
MIDGET A, 6.0 15/8
SMALL, 0, 5 17/8
STD., 250 i a. 178
HEATER TRANS. 6.3 v. 14 amp. ao 78
Ditto, tapped s 4, 6.3 v, 1! amp. 8/6

Ditto, sec. 6.3 v. 3 amps a0 <. 10

GENERAL PURPOSE LOW VOLTAGE, 2 amp.
3, 4, 5,6, 8, &, 10, 12, 15, 18, 24, 30 v, 22/6
AUTO TRA SFORMERS, 150 w. 2

U, 120, 200, 230. 230 v.. 500 w.
MULLARD “510” Mains transformer ., 80/—
PARMEKO MAINS TRANSFORMER. Made for
special contract, the ratings can safely be
doubled. Guaranteed 2 years. Primary 0-116-
210-230-250 v. H.T. 300-0-300 v. 50 wA. L.T.

0.3 v. LS amp. Size 4 X 34 x 31 in. Weight 6lb.
Post 2 ag a] og RO O L
MAINS POWER PACK, Size 3] x 4} x 4 in.

With maims transiormer, metal rectifier and
coudensers to provide smonthed H.T, output
220 v, 45 mA. D, LT, 6.3 v, 2 a, Centre
tapped. Allreaiy built on a strong metal chassis.
Braud New. Bargain. Post /6 ., 29/6

O.P. TRANSFORMER.,

mA, 5f-;

2, 6oor 12 v, 14 amp., 8/9; 2
CHARGER TRANSFORMERS.
250 v. jfor charging at 2, § or
2 amps, 17/6; 4 ampe., 92/6,

Heavy Duty 50 A, 4/,
Multiratio, push-pull, 7/8. Ditto, 10 w., 15/6. Mini-
ature 384w cte,, §/9. L.I. CEOKES 15/101), 60/65
10 M., 45 ma, 10/5; 10 ., 156 mA, 14/-.
FULL WAVE BRILDGE SELENIUM RECTIFIER:

2 a., 11/3; 4 a., 17/6.
apped nput 200/
v., 1} amy s, 15/6,
8 Circunt ancluded.
4 AMP CAR BATTERY CHARGER with amp.
eter Leads, Fuse Lace, ete., for 6 v, or 12 v., 60/9

BOOKS nustsAE.
40 Circuits for Germanium Diodes 3/-.
“W.W.," Radio Vaive Dalta, 6/-.
Hizh Fidelity speaker 1nelosure, 5/-,
vahve and TV Tube Equivalents, 9/6
TV Fautt Finding, 5/-.
Quality Ampliticrs, 4/6,
Radio Vaive Guide. Books 1. 2, 3
or 4, 5/~ cach,
Transistor Superhet Receivers, 7/8.
Practical Radio Imnside Out, 3/6.
Master Cotour Code Chart, 1/6.
Transistor Controlled Models.  7/8.

C.R.T. BOOSTER TRANSFORMLRS
for heater cathode short circuit, or
tubes with failing emission. Full
instructions supplied, mains input.

Type A optional 23% and 30% boost,

35 ohm, 7 x qin.

BAKER SELHURST

12in. Baker 15w. Stalwart
3 or 15 ohms,

CoPuB. . a
lzin, stered, Foam Sus-
pension, 12w., 35-16,000
C.p.g. oo £6.17.6

12in. Baker Ultra Twelve,
20 c.p.s, to 25 kefr, £17,10
15in.
Ba
Details
jHans 8,

+WIN GANG TUNING CONDENSERS. i pF,
Duniature lin. x Ljm. x 13in., 10/-. 500pF Standard
with trimmers, 9/-; midget, 7/6; with trimmers, 9/-;
S00PF slow motion tuning, 9/-,

SMALL 3 gang 500 I, 1%/-.

SINGLE 25 p¥, 50 pF, 75 pF, 100 pF, 140 pF, 5/6.
Solid  Jielectric 100, 300, 6.
CONDENSERS.
T.C.c’,, 5/6; Ditto, 20 kV, 9/8; 0.1 mfd., 7 kV, 9/6,
Tubular 500 v. 0.001 to 0.05 mid., 9d.; 0.1, 1/-;
W25, 1/65 0.5/5300 v., 1/9; 0.1/350 v., 8d.; 0.1/2,000 v,
0.1/1,000 v., 1/9; 0.1 mfd,, 2,000 volte, 3/6,
CERAMIC CONDS. 500 v. 0.3 pF to 0.01 mfd., 8d,
SILVER MICA CONDENSERS, 10% 5 pF to 500 pF
9d.; 600 pF to 4,000 pF, 1/-.
(L pk) 2.2 pF te 47 pF, 1/-. Ditto 1% 50 pF
to 815 pF, 1/-; 1,000 pF to 5,000 p¥, 1/9.

2V, OF 4v. Or 6.3v. or 1u.8v. or 13.3v.
State voltage reqd,  PRICKE 10/6.
LOUDSPEAKER P.M. s OHM, 24, 3, din., 18/8.

bin. Rola, 17/6; Sin, Plessey, 19/8; 7in. x din. Rola,
18/-; 6. Rola, 18/6; 10 x 6in, £7/6; 10in, Rola,
30/-;  din,
13} x Bin., Double Cone E.M.I. 45/-.

STENTORIAN HF1012. 10in. 3 to 15 ohme, 10 w. 95/

Tweeter, 25/-; 1%in, R.A, 30/+;

7 £5/-: 3iin., 19/6.

LOUDSPEAKERS

Details 3.ALE.

45-13,000
.. 9

Auditorium, 45 w,,
20 ¢.p.s. to 12 ke/s.€18
ndLnclosure
B

300, pF, 3/

New stock. 0.001 mfd. 7 kV,

Close tolerance

465 ke/s  SIGNAL GENERATOR
Price 15/-, Uses B.F.0. Unit, ZA 30038
ready made with vaive IS5. POCKET
SIZY. 23 x 44 x lin. Slight modifications
required, full instructions supplied.
Battery 8/6 extra 69V 13 V. Details S.AE.

Wavechang
able; 1 p. 12
4 D. 3 way, 6 p. 2 way, 1 wafer switch. 8/
2 waler switch, 12/6; { .
aduitional wafers up to 12, 3/6 each extra,
Tozgle Switches,
d.p.t.d., 4/-, Ex. Govt. s.p.d.t., 1/-

WAVECHANGE SWITCHES
8 p. d-way 2 wafer long spindle
2 p. 2eway, of

2 p. G-way long spindle 5; 4 p2-
d-way long spindle .. .. 3/6
or 1 pe 12-way long spindle .. 3i8

Wafers avail-
. 6 way, 3 p. 4 wa

S.p.. 2/~ d.p., 3/6;

Precision engineered.

CRYSTAL MIKE INSLERT,. 6/6
iin. dia. x }in,

ACOS 38 DI LUX
TSLOQUALITY STICK MIKE

L STICK MIKE 35/-
...... 25/-

Valveholders,
6d.
5. 8 and 7 pin, 1/-

int. oct., 6d.; B7G.
B7G with can, 1/6. B9A with can, 1/9.
Ceramic EF30, B7G,
B7G, B9A cans, 1/- each.

Pax. int. oct., 4d.
BI2A, CRT, 1/3. Engl. and Amer. 4,

BYA, int. oct., 1/~

gty Hi-¥1

:C. only, 200-250 v. Valves ECL#6 and
E280. -watt gquality output. Mullard
tone circuits, bass boost, treble and
volume controls. Separate engraved
lront-panel with de-luxe finish. Heavy
duty output transtormer 3 ohm,
Shrouded mains transiormer. Stove
enamelled chassis size 6in. x 5in. x 3in.
Bargain Price £4,10.0. Circuit supplied.

“-ntage AMPLIFIER

11/6
2/-132 4321350V 4/6'100+200/275V 12/6

THE ORIGINAL

RADIO COMPONENT

Our writlen guarantee with every purehase,

NEW COMPONENT LIST t/-

Bus 133 or 68 pass door
S.R. Station Selhurst

www.americanradiohistorv.com
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Yolume Controls|80 ., 5% COAX

lLinear or Log Tracks, | 3emi-air  spaced HIN
i stranded core.

Lnnfs splndles. ‘Mldge\ 30 vds. 17/6 6d'yd'

5 K ochms to 2 Mey. 60 yde. 25/=

L8, 3/-; D.P.  4/8;] Fringe Quaity 1-yd

Stereo L/d 10/8: DP 14/8 Air spaced. 17-Yd:

TELESCOPIC CHROME AERIALS.
to 43In., 8/6 ea. Coax Adaptor Plug, 1/6 ext:
TRIPLEXERS Bands I, II, III ag L1z
COAX PLUJ ,. 1/~ LEAD SOCKET, .
PANEL SOCKETS 1/ OUTLET BOXES 4

13in. extending
a.
18

2f-

16

BALANCED TWIN FEEDER yi. 6d. 80 or 300 ohins.

DITTO SCREENED per yd. if6, S0 ohms onl
WIRE-WOUND POTS, 3 WATT. FPre-set Mi
. Al values 10 ohms to 25 K. 3/- e
30 K., 50 K., 4/
WIRE-WOUND 4 WATT Pots.
Values, 50 ohms to 50 K.. 6/6; 100 K., 7/8.
PHILIP3 TRIMMERS, 0-10 pF, 3-30 pl’, 1/-.
TRIMMERS, Ceramie,
150 p#, 1/3; 260 pF,

1/8; 300 p¥, 750 pI, 1
TV eto. T!

RIMMER. 1000 p¥, with knob. 2/-.

¥.
.
a.

(Carbou 30 K. to 2 weg., 3/-.
Long spindle.

30, 50, 70 pF. 9d.; 100 pT,

9.

RESISTORS. Prolerred values. 10 obms to 10 meg.,

i w., 4d; 4 w., 4d.; 1w, 6d; 1} W,
HIGH STABILITY. § w., 1%, &/-. I'refe
WO to 10 meg. Ditto 3%, 0L w 22 mes, 9

STl fWRE-WOUND RESISTORS L
16 watt 10 ohins—10,000 ochwms B
125K to 50K 10 w. 3

8d.; 2 w., 1/

d.

AMERICA?
PLASTIC ®
Double Play 7in. reel
5in, ree),

Long Play 7

CBRAND K1
CORDING TAPE
Spare
Plastic

33in. reel, 1,2001t 23/8
Sin, reel, Q00N.  13/8
Tim. reel. 1,2001t. 25/- | 34in. 2/-
siu. reel, 600fi. 18/~ ! Tin, 2/6
“Instant” Bulk Tape BEraser and
Head Defluxer, 200/250 v. A.C., 27/6.
Leaflet with full detalls. S,A.E.

8tandard

6-TRANS 'OR RADIO MED. and
LONG WAVE KIT

First class components to make a 6

transistor 2 wave band superhet chassis.

Ideal for portable or table radio. All

parts including BVA transistors, ferrite

t}iﬂerlal printed cireutt, 84in. x 2iin., but

XCLUDING speaker and _cabinet.
%mme instructions 1/6 (Free with
t).

Speakers, 35 obm, 7 x 4in. 25/~
extra or 3}in round 19/ extra.

£4.5.0

JACKS.
4/3.
JACK PLUGS. English, 8/-
3 pin, /6,
Wirewound_ Ext.
ALADDIN FORMER and cores, }in., 8d.; 2in., 104,
0.3in. FORMERS 5037 or 8 and cans TV1 or 2, fin.
wy. x 2hin. or §in. sg, x 1iin., 2/- with coree.
SLOW MOTION DRIVES. 6:l, 2/3.

SOLON IRON, 25W, 200V or 230V, 24/-.

ANTEX SUB-MIN IRON 15w. 200 or 240 v. 2816,

”
v Plug-in “V” Aertar 166
inglish open circuit, £/8. Closed circuit,

CGrnndig type, 3 pin,

Speaker Control, 100 8/-.

1/3.
+ Screcned, 4/-; Grundig,

JASON FM TUNER COIL SET
2¢/~ H.F. coil, aericl coll, oscillatol
coll, two i.[. transformers 10.7 Mc/s
detector transformer and heater choke.
Circuit and component book using tour
6AMG, 2/6. Complete Jason FMT.I
Kil. Jason chassis with calibrated dial.
components and 4 valves, £8.5.0.

MAINS DROPPERS.
0.3A,
0.15A, 1500 ohms, 5/-; 0.1A, 2.000 ohma, o/-.

LINE CORD. (.3A 60 ohma per foot, 0.2A 100 ohma
per foot, 2-way, 1/~ per foot] 3eway 1/= per foot.
MIKE TRANSFORMER,
P.V.C. Conn. Wire, single or stranded, 2d, vd.
Sleeving, l.2mm. 2d.; 4mm. 8d.; ¥ m
SPEAKER FRET. Gold cloth, 17 x
#3in.. 10/-. Tygan, various colours,
10/- Tt.; 26in, wide, from §/-

CRYJTAL BET BOOKLET. 1/-,
CRYSTAL DIODE (:.E.C.. 2/- GEX34, 4/-. OAS1.3,

SWITCH CLEANER.

/-
HIGH RESISTANCE FHONES. 4,000 ohws, 15/ pr.
Fluld rqirt spout, 4/6 tin.

Midget adjustalile

A, 1,200 ohms,

-4

1,600 ohmas,

50-1. 8/9.

5d. yd.

Expanded Met. 1 Gold, 12 x 1o, 6/«

sliders,
5/-3

MONARCH RECORD PLAYER

Kit with ready built amplifier, speaker

and cabinet. 0.0

carr. and ins.

51- ¢

Workf's foest &-pesd Amsochongw
GARRARD DELUXE AUTO -PLAYER KIT
£|4 Io 0 Carr, and ins, B/,
. . details H.AE,

With fincst quality Autochsnger RC121 (plug-ln
xtal bead). Ready built 2-valve amplifier,
L ker and y styled Portable
'layer Luse.

All items guaranteed to fit together pertectly,
can be assembled in thirty minutes, full
instructions supplied.
4-3peed Autochanger, B.8.R., U.A.l4 27.10.0

B.4.R., U.A.12 Steren/Mono .. 2850

Garrard Model Autoslim .,

4-Bpeed Bingle Players, EMI ., 5.0
Garrard TA Mk.I1, GC8 Head £8.0.0
Qarrard Model 48P GC8 . £6.17.6
Garrard 4HF Transciption .. $17.19,6

Ampliier player cabineta (except 4 H.F.) -701-
2.valve amplifier and 6}in. speaker .. 958/
3.valve amplifier and 6}in. speaker .. 105/
Wired and tested ready for use with above.
Al eapphire styli avatlable from 6/-.

L 5f-: 25 x
. wide from
amples, 8.4,

HIGH GAIN TV PRE-AMPLIFIERS
BAND I N

Tunable channels 1 to 5. Gain 18db.
ECC84 valve. Kit price 29/6 or 49/6
with power pack. Details 6d. (PCC84
valves 11 preferred.)

BAND I L'T.A.—Same_ prices.
Tunable channels 8 to 13. Gain 17 dB.

TELEVISION REPLACEMENTS
Line Qutput Transformers
from 45/- each, NEW Stock
and other timebase components. Most
makes available. S.A.E. with all enquiries

raxolin PPanets, 10 x 8in
Mintature Contact
250V 50mA, 7/6: 250V GOmA, 8/6:
B5mA, 9/6: 200 mA, 21/-: 300mA, 27/6.
TV ete,, Silicon Sub.-!
300mA. 6/6; 250V, 30UmA. 14/6,

Selenium Rect,, 300V 85mA, 5/-.
Coils Wearite “P'" type. 3/- cach,

o 2=
Cooled Rectifiers,

lin. Reetitier, 125V,

Osmor Midget "'Q'’ type, adi. dust core,

from 4/- cach. All ranges.
Tetetron 1L W.R. d
with reactions, 4/-. M
Ferrite Aerials, M., 8/9; M.
Osmor Ferrite Rod Acrials, L. and
for transistor circuits, 10/- each.
¥errite Rods, 8 x iin., 3/-; 8 x 5/16in..
.Y, Chokes, 2/6. Osmor QCI1, 6/9.
TALF. Coils, A/HF, 7/- palr; HAX,
Repanco DRR2, 4/-, DRX1, 2/6.
Radio Serewdriver, 3in., 6d.

Neon Mains Tester Screwdriver,
solder Radiograde, 4d. ) [
Biack Crackle Paint. Air drying, /- tl

S.AR
R.l

3/=.
3/

5/-.
8=,

n.

Aluminium Chassis, 18 s,w.g.  Plam
undrilled. 4 sides, riveted corners.
lattice 0xing holes, 2}in. sides. 7 x 4In.
4/6: 9 x Tin., 5/9: 11 x 7in., 6/9; 13 x 8in..
8/6: 14 x 1ln.. 10/6: 15 x l4in.. 12/6:
18 x 16 x 3in. 16/6.

Aluminium Panels, 18 s.w.g.. 12 x 12in.
4/6: 14 x 9in., 4/-: 12x 8in., 3/-1 10 X Tin.,
2/3: 8 x 6in.. 2/~

“REGENT” 4 VALVE
(1} 96 ”
RANGE
VALVES
KIT PRICE
£6. 6. 0,

carr. 4/-

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Meduim and tong wave, Powertul 7 x din.
high Fmix Speaker. T.C.C. Printed Circuit eud
condensers,  Compon-onis of  iinest quality
clearly identifled with assembly instructions.
QOsmor Ferrite Aertal Coils. Rexine covered
attache case cabinet. 8ize 12in. x Rin. x din,
Batteries nsed B126 (L5512) and AD35 (L5040)

10/9 extra. Inatructions 9d. (free with lm.;

COMPONENT SHOP

SPECIALISTS

rost 1/. unless olherwise stated.

C.0.D.

337 WHITEHORSE ROAD
WEST CROYDON

Telephone: THO 1665

(Ezport welcome. Send remittance
and extra postage).

2-.

ARDENTE Transistor Transformers
Type D3035, 7.3 CT: Push-Pull to 3 chms
for OCT72, etc.. 1 x ¢ x Hn. 8
Type D3034, 1.75 : 1CT. Push-Pull Driver
for OC72, etc., 1 X § X 2in. 9/6
Tége D3058, 11.5 : 1 Output to 3 ohms for
0C72, etc., I x 1 x Hn. /8
Type D167, 18.2 : 1 Qutput to 3 chms for
0CT2, etc., § X ¢ x Hn. 127-
Type D239, 4.5 : 1 Driver Transformer, 10/-
Type D240 8.5 : 1 Driver Transformer, 10/-
ARDENTE VOLUME CONTROLS
Type VC1545, 5K with switch, dia. 0.9in., 8/~
Type VC1760. 5K with switch, dia. 0.7in..10/6
Deaf aid ear plece xtal or magnetic. 7/8.

WEYRAD

COILS AND TRANSFORMERS FOR
JWAVE  TRANSISTOR SUPER-
HeTy \\'l"l'l‘ PRINTED CIRCUIT
AND FERRITE ®OD AURIAL

Long and Medium Wave Aerial—RA2ZW.
un 8in. rod, 208pF tuning. 12/8
Car Aerial Coil.

Osc. Coil P50/LAC. 176pF tuning.  5/4
1st and znd LF. Trans.—P50/2CC. 470kc/s

11/16in. dia. by iin, /7 each.
srd LF. 1rans.—P50/3CC. 6/-
Spare Cores. 6d. each.
Driver Transformer—LFDT4. /8

Wavechange Switch, a/8
Printed Circult—PCAlL. Size 2t x 8iin.
Ready drilled and printed. 2/8
Volume Control, SK-DP. 4/6

7 x 4in., 35 ohm Sneaker. D5/
3tin. rourd 35 ohm speaker. 19/8
24 Fixed Resistors. 10/8
16 Fixed Condensers. 21/-
Tuning Gang with trimmers. 10/8
6 Mullard Transistors and diode. 42/8
Constructor's Booklet. 21

NEW MULLARD TRANSISTORS
and DIODES

Audlio OC71 8/- R.F. 0C44 8/9
0C72 718 OC45 8/ OAS81 3/-
Sub Miniature Condensers. 0.1 mfd,
30 v. 1y&. 1, 2, 4. 5, B. 16, 25, 30, 50, 100
mfd. 15 volt, #/6 each.

B.8.C. Pocket 2-Transistor. M.W.
and L.W. Radlo Kit, 22/8.
Miniature earpioce, 7/8. Batt. 2/3.
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& '
A NER-PRACTICAL WAY &
of UNDERSTANOING .

Radio - Television - Electronics

Including: Transistors; VHF/FM; Hi-Fi equipment; Computers; Servo-mechs; Test Instruments;

Photo-electrics; Nucleonics, etc.

l OR ... Your Career... Your Own Business...An Absorbing Hobby
Radiostructor—an organisation specialising in electronic training systems offers a new self-instructional method
using specially designed equipment on a ‘‘do-it-yourself*’ basis.

You learn by building actual equipment with the big kits of components which we send you. You advance by
simple steps, performing a whole series of interesting and instructive experiments—with no complicated mathematics!
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whilst learning! Post the coupon belo, now, for full details.—

RADIOSTRUCTOR

LEADS THE WORLD

To RADIOSTRUCTOR (Dept. G82)
READING, BERKS.

Please send brochure, without obligation, tog

% Name

Addr:

10/62

% BLOCK CAPITALS PLEASE
(We do not employ representatives)
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PRACTICAL WIRELESS
George Newnes, Ltd., Tower House,
Southampton Street, W.C.1.,

© George Newnes Ltd, 1962

Phone: Temple Bar 4363

Telegrams: Newnes, Rand, London,
Rezistered at the G.P.O. for trans-
mission by Canadian Magazine Post.

SUBSCRIPTION RATES
including postage for one year

nland - = = = £1.9.0 per annum

broad = = = = £1.7.6 per annum

Canada ~ = = = £1.5.0 per annum

Conlents
i A—

Page
o 477
478

Editorial .
Round the Worid of Wireless
The P.W. Signa! Generator ...
Radio Componeats and their
Functions
Servicing Tape Recorders ...
Good Bass Reproduction
A Stereo Experiment ... 0o
On Your Wavelength ... 000
Home-made Hi-fi Output
Transformer ... 000
Increasing Ammeter Ranges...
The Strand Amplifier ...
The Miniscope ...

The Tudor
Trade News oo oo
Letters to the Editor ...
Club News wee oo
Transmitting Topics ... oo

The Editor will be pleased to cons.der
articles of a practical nature. Such
articles should be written on one side
of the paper only, and should contam
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Whilst the Editor does mot hold himsel!
responsible  for  manuscripts,  every
effort will be made tn return thom if
~nd addresse! envelope 1t

All correspondence intended
Editor should be addressel.
i PRACTICAL WIRELESS,
George Newnes, Ltd., Tower House
Southampton  Street, London, .C.
to the rapid progress in the
wireless apparatus and 10
our efforts to keep readers in touch
with the latest developments, we give
no warranty that apparatus described
in our columns is not the subject o/
letters patent.

Copyright
graphs and
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photo-
published n
RACTICAL  WIRELESS IS specifical’y
throughout countries
ignutory to the Berne Convention and
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ncorporates “Amateur Wireless.”

in all drawings.
articles
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THE RADIO SHOW

HE Radio Show is over for another year, and although for
some of us nothing could have equalled the excitement
caused by last year’s exhibition, when, for the first time,

many manufacturers and the broadcasting companies made
colour and 625-line television their prime attractions on their
stands, at this year's show it was interesting to note the reactions
of these same manufacturers and broadcasting companies to the
report of the Pilkington Committee and to the subsequent
action taken by the Government on certain points in the report.

The G.P.O.’s exhibit—always one of the most interesting in
our opinion—featured a communications satellite iike “Telstar”
and a model of the Goonhilly Downs tracking station.

As usual, the armed services provided very interesting displays
of radio and electronic equipment now in use, and the Metro-
politan Police disclosed some of its methods of fighting crime
with radio aids.

We were pleased once again to meet many of our readers at
the PRACTICAL WIRELESS stand and we will try to keep in mind
the useful suggestions and constructive criticisms which these
mectings brought to light.

THIS MONTH’S BLUEPRINTS

Included in this issue of P.W. is the first of our new series of
free Blueprints, beginning this month with designs for a signal
generator and a power amplifier. The “Strand” amplifier—as
the latter is called—consists of an amplifier and a power pack
built on separate chassis to facilitate their installation in a
suitable cabinet. ’

The Strand gives a virtually distortion-free output of 20W,
making it an ideal addition to a hi-fi enthusiast’s range of equip-
ment.

The P.W. Signal Generator is a mains-operated, portable,
R.F./A.F. instrument which could be used to advantage by a
beginner to radio, to form a basis of a set of home-constructed
test equipment.

The November and December issues of PRACTICAL WIRELESS
will also contain free double-sided Blueprints, making a total of six
new designs for the amateur constructor. Four of the six pieces
of equipment are capable of being combined into a single hi-fi
system. consisting of a radio tuner, a pre-amplifier, a power
amplifier and a loudspeaker enclosure. Of course, each piece of
equipment may be built and used separately as the constructor
wishes.

PRACTICAL TELEVISION DATA CHART

In the October issue of our companion journal Practical
Television, we are giving away free, a Data Chart to be used in
connection with a new series of articles starting that month and
dealing with the principles and practice of television. The Data
Chart contains information of interest to all radio and TV
enthusiasts., such as; a complete list of television stations through-
out the U.K.. tables of decibels and power ratios. and com=
parisons of television standards, colour codes, designs for
attenuators, aerial information, etc., etc.
lIIIIIlI||IIIIIIII||IIIIIIIII||II||IIIIIIII|lIIIIIIIl|IIIl|IIII|II|||||Ill||Il||II|III|||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Our next issue dated NoO ber, wili be published on October Sth.
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NEWS AT HOME
AND ABROAD

"HE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of June, 1962,
in respect of wireless receiving
stations  situated within  the
various  Postal Regions of
England, Wales, Scotland and
Northern Ireland. The numbers
include Licences issued to blind
persons without payment.

Region Tofal
London Postal ., £41,456
Home Counties 593,815
Midland . 420,453
North Eastern .. 455, 4
North Western 387,617
South Western 90 a0 350,165
Wales and Border Counties 200,981
Total England and Wales .. .. 3,058,926
Scotland ., og o .o 328,255
Northern Ireland 108,653

Grand Total .o . 3,495,834

New Miniature Rescue Beacon

VALUABLE addition to
marine, desert and mountain
survival equipment. a miniature
distress beacon weighing only
34lb. and named Flacon, has
been introduced by Associated

Electrical Industries I.td. It
generates  flashes  of light so
intense that they will attract

attention over distances as great
as ten miles at night.

Flacon has the advantage over
radio survival devices in that it
does not demand specialised
search equipment. It has been
developed primarily as an integ-
ral part of equipment for aircraft

dinghies and ships’ liferafts of

the inflatable type.

N

Do
/// /
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Flacon is made up of three
plastic encased units—the lamp
housing. a generator and battery.
The polypropathene lamp hous-
ing contains a Xenon gas-filled
U-tube developed by AEI Lamp
and Lighting Company. The
generator comprises transis-
torised multivibrator circuits plus

a_ transformer and charging
circuit  to provide the high
voltage pulse which drives the
Xenon tube. The standard

battery is a 6V mercury cell type.

Radar at Farnborough

AT this year’s SBAC exhibition
“* (the Farnborough air show)
Marconi's  Wireless Telegraph
Co. Ltd. has on show a wide
range of airborne radio equip-
ments and navigational aids, the
latter including ground station
radar displays.

Of particular interest is the
new transistorised PPl display
type S3001 made by Marconi's.

This illustration shows the new
type $3001, on view for the first t

October, 1962

REILESS

This is on view to the public for
the first time at Farnborough.
The S3001 displays not only raw
radar information but also syn-
thetic echoes, a video map. range
marks. IFF and azimuth marks,
and direction finding information
all on one PPI tube,

International Radio Communica-
tions Exhibition

'_I‘HE Radio Society of Great

Britain’s Exhibition in future
will be called the International
Radio - Communications Exhibi-
tion and will be transferred to

the  Seymour Hall. Seymour
Place, Marble Arch, London,
W.I. It will be held earlier this
year and for a period of four
days  from Wednesday, 31st
October, to  Saturday, 3rd
November.

Catering accommodation will
be larger with increased seating
and tables and improved lun-
chcon and tea service. Bar

Marconi transistorised PPI display
ime at the Farnborough air show.

.
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services will be in separate room
and with more accommodation.

A special display of home-
built equipment will be shown
and, as in other years, silver
plaques will be presented for the
most outstanding home con-
structed radio equipment and for
a manufacturer’s outstanding
equipment contribution to the
radio world.

The Armed Services and, it is
expected, Government Services,
will again show latest develop-
ments and offer educational and
recruiting services to all visitors.

CENTO Delegation Visits Britain

RECENTLY a party of over
30 senior Naval, Army and
Air Force officers from three
Central Treaty Organisation
countries—Iran, Pakistan and
Turkey—visited the Chelmsford
works of the Marconi Company
as part of a programme arranged
for them by the British Govern-
ment.

In the morning, after a recep-
tion by Mr. R. Telford (general
manager) and other senior com-
pany officials, the party was
taken on a tour of the works. In
addition to seeing familiar equip-
ments in process of manufacture,

three small exhibitions were
mounted for inspection by the
delegates. These included
examples of airborne radio,
closed circuit television, and
high-power radar transmitter/
receivers. A demonstration of

naval communication transmis-
sion systems was also given.

The party also visited the
Marconi Development Labora-
tories at Writtle, where they saw
a mobile high-frequency radic
station and a  super-high-
frequency radio link.

Experimental Telephone System
in London

A SUBSTANTIAL increase in
the number of telephone
circuits carried by existing and
new cables between telephone
exchanges should be possible
using a new system of ‘“ carrier
telephony which has been on
test in London and North Kent.

Equipment has been installed
at Faraday Building, London: at
Crayford telephone exchange in
Kent: and at nine points along
this cable route to test the per-
formance of the system designed
and built by Standard Tele-
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ent in Crayford Telephone Exch
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"

ange for the

“local area carrier” telephony trials conducted by Standard Telephones
and Cables Limited, by arrangement with the GPO.

phones and Cables Limited.

Subject to the success of these
trials the new system could help
to provide those extra lines
between exchanges needed to
cope with the growing use of the
telephone. The system is called
“local area carrier” and is
experimental at present. It uses
techniques similar to those used
for the past 30 years on long-
distance cables.

STC are testing two systems
over lines in the Faraday-
Crayford cable, which passes
through the telephone exchanges
at Bermondsey, Tideway, Wool-
wich and Erith. There are nine
repeaters  (amplifiers) spaced
approximately ~ 4,000yd apart,
five repeaters being fed with
power over the cable from
Crayford and four from Faraday
Building.

Whereas each pair of wires in
this voice-frequency  junctiorl
cable is normally capable of
carrying only one telephone
circuit, in these tests two pairs
are being made to carry 12
circuits. A 13th circuit passes
the signalling (dialling) signals
for the others.

The system. known as SC-12,
transmits the carrier and both
sidebands of each channel, thus
reducing the complication and

www americanradiohistorv com

cost of the multiplexing equip=
ment. In this respect it differs
from long-distance coaxial cable
systems which transmit one side-
band only, suppressing the other
sideband and the carrier fre-
quency.

Equipment for a New Liner

THE new 22,000-ton liner, the
s.s. Northern Star, of the
Shaw Savill Line, has been
supplied with telephones, tele-
graph equipment, salinometers,
X-ray apparatus and some of its
wiring cables by Associated
Electrical Industries Ltd.

The marine department of
AEI Telecommunications Divi-
sion have fitted the Northern
Star with one single-point and
two ten-point salinometers 1o
monitor the saline content of the
boiler feedwater system, a tran-
sistorised telephone system 1o
link the bridge to lifeboat and
docking stations, and a complete
telegraph installation to transmit
docking and steering orders.

Two AEI electric torsion-
meters have also been fitted by
the British Shipbuilding Research
Association and will be used to
determine the shaft horsepower
transmitted by the ship’s pro-
peller shaft.
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THE SUBJECT OF ONE SIDE OF THIS
MONTH'S FREE BLUEPRINT, AN
R.F./JA.F. TEST INSTRUMENT.,

The

P.W. SIGNAL
GENERATOR

By F. G. Rayer-.

jHIS signal gencrator has been designed to fit
into a cabinct 6in. x 7in. x 3in., and to use a single
double-triode valve. making the circuit quite
simple. It covers from 150ke/s to 3Mc/s (2.000 to
10m) in five bands. and can provide a continuous
wave or modulated output, as required. over these
frequencies. An audio frequency output is also
included, for A.F. circuit tests. These features
make the signal aenerator a very useful piece of
equipment for aligning. calibrating, testing and
trimming all kinds of receiver.

The generator uses A.C. mains for power, and
is directly calibrated in frequency. This can be
carried out to a standard sufliciently accurate for
all practical purposes.

The Circuit

Fig. 1 on the blueprint shows the circuit, the
valve being a 6SL7GT. One triode section acts as
an R.F. oscillator, the output being taken from C4
to the potentiometer VRI. For C.W. (continuous
wave) output, only this triode operates. Only one
coil is included in Fig. 1, the remaining four coils
being wired in the same way.

The second triode section acts as an audio
oscillator, and an audio signal may be taken from
C5. This A.F. output can be used to test all kinds
of audio circuits.

The 3-way function switch permits each kind of
working, and when this is in the centre “ Mod.
C.W.” position. the continuous wave is modulated
by the A.F. oscillator. The purpose of each kind
of output is dealt with later.

A small power puck provides current for the
generator, this being included so that the equip-
ment is completely self contained,

Panel and Cabinet

The panel (6in. x 7in. aluminium). with drilling
dimensions, is shown in Fig. 3. Clearance holes
are drilled for all the control bushes. or may be
stamped out with a punch. Four small holes take
self-tapping screws to hold the panel to the
cabinet. and two more holes take 6B.A. bolts, to
secure the small chassis inside.

A piece of thin. smooth white card is cut
slightly smaller than the panel. with holes to
match. A similar picce of celluloid, thin Perspex,
or other transparent material is also prepared. with
holes to agree with those in the pancl. Tuning
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The finished instrument.

calibrations and other markings are made on the
card, when the generator has been finished. The
transparent material is placed over the card to
protect it from unwanted marks.

The box or cabinet consists of universal chassis
sides (available from Home Radio Ltd., 187
London Road. Mitcham, Surrey). held together
with 4B.A. bolts. Two members 7in. x 3in. form
the top and bottom of the cabinet, and two
6in. X 3in. pieces are used as sides. A further
member 6in. x 3in. acts as a chassis, for the valve-
holder, coils and A.F. transformer. A second
6in. x 7in. plate, held with self-tapping screws,
forms the back.

The back. top. bottom
left off until construction

and one of the sides are
is otherwise finished.

Power Pack Section

This is built completely on one 6in. x 3in. side,
as in Fig. 3. A converter or tuner mains trans-
former. with an output of 220V at 20mA s
adequate. as the actual H.T. consumption is less
than 5mA. The valve heater and indicator lamp
require 6:3V at 0-6A. and so a 1A secondary serves
well. The circuit will work satisfactorily with an
H.T. line voltage of 150V or even less, so a 220V
H.T. secondary js by no means essential. If the
voltage should be higher. it can casily be reduced
by increasing the value of R3 or R5, 50 almost any
transformer to hand may be used.

The rectifier is rated at 250V 540mA and is
contact-cooled. Rectifiers of other rating may, of
course, be used to suit the actual current and
transformer voltage. R6 merely keeps the peak
current to a safe limit.

The actual values used for C8 and C9 are of
little importance. and may be from 2,F to 32uF.
A small 84F+8uF condenser js convenient. Mains
leads pass through a grommet in this side of the
case, and the switch is fitted to the panel. The fuse
holder. with 250mA or other low-rating fuse, is
bolted to the chassis.
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R.F. and A.F. Section

Coils, valveholders and the A.F. transformer are
fitted to the 6in. x 3in. chassis, as in Fig. 2. This
chassis, and the power pack, are secured to the
panel, and all wiring may then be completed, and
the generator can be tested, before adding the
other side, or top, bottom and back.

Almost any small A.F. transformer will be
satisfactory for the audio oscillator. The primary
is wired from C6 to chassis, and the secondary
from triode grid (pin 1) to chassis. A check for
audio oscillation i1s made by connecting head-
phones, or a loudspeaker with output transformer,
to the output socket and chassis. If no oscillation
is heard with the function switch in the A.F.
position, the leads to the primary of the A.F.
transformer should be reversed.

A transformer with a centre-tapped winding
may be used, the tap being taken to chassis. A
small valve receiver output transformer can thus
be used, or even a transistor type of output trans-
former. The unrequired winding (secondary) is
then left disconnected, The note will probably be
satisfactory, but, if it is too high in pitch, it can
be lowered by wiring a capacitor across either the
primary or the secondary. The pitch may be
raised by wiring a resistor across the secondary.

The audio oscillator section can be tested by
itself, R3 and the coils, etc., being omitted. A

An above-chassis view.

modulated R.F. signal will not be produced if the
A.FE. circuit is not “oscillating.

C4 is a low-value capacitor, made by twisting
insulated wires together for about 4in. The
capacity required is very small, but not in any way
critical.

Band-switch and Colls

The switch is a 2-pole 6-way component. with
one position not used. A lead is taken from the
fixed plates of the tuning condenser, to the switch
and C2 and R1, as in Fig. 2. This point is switched
to A, B, C, D, or E, thereby bringing in the grid,
or tuned windings, of the coils. A short lead from
L1 (13-30Mc/s) coil. passes to the chassis.

Condenser C3 is switched to F, G. H, I or I,
bringing in the coupling windings of the coils.
Switching here is very straight forward, but if any
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difficulty is experienced, the simplest solution is fo
wire up one coil only. and test the generator. The
other coils may then be added one by one.

For the three H.F. ranges, standard superhet
oscillator coils are used. A medium-wave coil is
used for L4, and a long-wave coil for L5; M.W.
and L.W. oscillator coils cannot be used for L4 and
L5, because the actual frequency coverage of an
oscillator coil is higher than that of the signal
frequency coil with which it is employed. How-
ever. M.W. and L.W. coils with reaction windings,
or H.F. and R.F. coils. with coupling windings of
suitable dimensions, will be suitable. If no oscilla-
tion is obtained with any particular coil, con-
nections to the feedback winding on it should be
reversed.

The actual ranges obtained were as follows:

L1: 10-23m or 30-13Mc/s.

L2: 21-75m or 14-4Mc/s.

L3: 75-170m or 4-1-8Mc/s.

L4: 150-550m or 2-0-55Mc/s (2.000-550kc/s)

LS: 600-2.000m or 500-150kc/s.

L1 and L2 are nearest the switch, as in Fig. 2,
and wiring to these coils should be short. The
range coverage can be adjusted, to obtain suitable
overlap, by means of the coil cores, but these must
be sealed, or left untouched, after calibration.

The 1,000pF 1,000V condenser in series with the
output socket isolates the equipment from any
high voltage circuit to which the
prod may be applied.

A check can be made to see
that band coverage is suitable,
and that the whole unit works
correctly, before adding the sides
and the back. A transparent
cursor about 4in. long, scribed
with a line, is cemented to the
tuning control knob.

A.F. Qutput

This is obtained with the fune-
tion switch at A.F. and the signal
strength is controlled by the
attenuator VRI. To test an
amplifier, or the audio section of
a receiver, the test prod is
applied to various A.F. circuit
points in turn. Commence at the
loudspeaker or loudspeaker
transformer, moving from there
to the output valve anode, then
to the output valve grid, then to the grid coupling
condenser, and so on. introducing one lead or
component at a time. If a fault is present, repro-
duction will cease, or almost disappear, when the
fault is passed. As extra stages of amplification are
brought in, the attenuator must be turned back, to
keep volume down.

Mains, battery and transistor sets can be rapidly
checked in this way, and a faulty stage can often
be located in a few moments. A few such tests with
4 receiver or amplifier in good condition will soon
show what to expect.

Mod. C.W. Qutput

With the function switch in the * Mod. C.W.”
position. a radio frequency signal is produced, the
frequency of the signal depending on the band
selected, and position of the tuning control. The
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R.F. is modulated by the audio oscillator, so the
signal can be heard on any receiver. To check I.F.
stages 1n a receiver, tune the generator to the
intermediate frequency of the receiver, and apply
the modulated C.W. signal to each circuit point in
turn, working backwards from the second detector.
Reproduction ceases when the fault is passed, so
it is thereby localised to one stage.

To check other circuits, such as R.F. stages, tune
the receiver and signal generator to the same fre-
quency, on any required band. To trim circuits,
tune the generator to a high frequency on the
receiver band. To adjust receiver coil cores, tune
the generator to a low frequency on the receiver
band.

Sufficient coupling will often be obtained merely
by placing the generator prod or lead near the
aerial or other R.F. circuit connection. Coupling
between generator and receiver should always be
very loose, for final ‘‘imming and alignment.

To calibrate a receiver, the generator will have
to be calibrated itself. (This can be done as
described later.) It is then only necessary to tune
the generator to various frequencies, and tune in
the signal on the receiver, and mark its dial. The
same method can be used to secure best agree-
ment with a ready marked receiver tuning scale or
dial.

- C.W. Output

This is a radio frequency signal, tuned as
already described, but not modulated. It will
operate a receiver AVC system, or tuning meter
or tuning eye, but cannot be heard by ear, with an
ordinary receiver.

If a superhet has a beat frequency oscillator, the
C.W. signal will be heard as a whistle. This will
also be so with a TRF receiver having reaction, if
reaction is sufficiently advanced to produce
oscillation.

The C.W. output may be used for trimming, etc.,
when a magic eye or other tuning indicator is
present. It may also be coupled into the second
detector of an ordinary superhet, to make C.W.
morse audible. The generator is then adjusted to
within 1kc/s or so of the intermediate frequency of
the receiver.

If a superhet is not operating, and early tests
have made the oscillator suspect, the generator
signal may be injected at the frequency changer
oscillator or mixed grid. The receiver is tuned to
agree with an expected station, and the signal
generator is tuned slowly over a band around
470ke/s higher. If results are then obtained, the
receiver oscillator is probably faulty (for this test,
the generator frequency should be equal to the
receiver frequency plus the intermediate frequency
of the receiver).

Calibration

For maximum utility, the generator tuning
should be calibrated. Five semicircles are drawn
for this, and actual calibration may be achieved in
a number of ways. If a communications receiver,
or other accurately calibrated receiver is available,
the generator may be coupled to this by placing its
output lead near a short wire attached to the aerial
terminal. The receiver is then tuned to various fre-
quencies, and the generator is adjusted until its
signal falls on the receiver frequency, which may
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then be marked on the scale. A receiver with a
tuning meter iS most suitable.

Should a 100kc/s, 500kc/s, 1 Mc/s or other crystal
marker be available, a receiver can be tuned to
the marker signal, and each multiple (harmonic)
and the generator can then be calibrated in 100kc/s
or other intervals, with good accuracy.

If a calibrated signal generator can be utilised,
its signal can be tuned in on a receiver, and the
uncalibrated generator can then be tuned t¢ the
same frequency. In this way, calibration marks
can be made on the scales.

The signal generator with the back cover removed

In all cases, it is best to proceed systematically,
finishing one range at a time. Fig. 4 shows the
relationship between wavelength and frequency,
and may be useful. The generator may be marked
with frequencies in black, and wavelengths in red.
Or wavelengths may be omitted.

Harmonic Calibration

If no ready calibrated receiver or generator is
available. it is still possible to calibrate the scales.
This will take a little longer, but only need be
done once, and can be of good accuracy.

When the generator is tuned to any frequency,
its note will be heard on this frequency, and also
multiples of the frequency. That is, upon
harmonics. For example, harmonics of 200kc/s
will be audible to over 4Mc/s, with a sensitive
receiver., Similarly. harmonics of 1Mc/s can be
heard to nearly 30Mc/s, and harmonics of 2:5Mc/s
can be heard to 30Mc/s.

To use this method, tune in the long-wave Light
Programme, which is transmitted on a frequency
200kc/s. Set the generator for C.W. and tune it
to zero beat with the received signal, and mark the
scale for 200kc/s. The generator is then left at
200kc/s, but is switched to ““ Mod. C.W. " and the
receiver is tuned upwards in frequency, until the
generator is heard. This will be the second
harmonic, or 400kc/s. The receiver is left un-
touched. and the generator tuned to the receiver
frequency, and its scale marked for 400kc/s. The
whole process is repeated for 600kc/s, 800kc/s and

(Continued on page 502)
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Radio Components

THE COMPONENTS OF A
TRF RECEIVER

A

REASONABLE understanding of the pur-
pose of the many and varied components used in
radio and amplifier circuits can go far (n helping
the experimenter and service technician tv reach
a speedy and accurate diagnosis of a fault con-
dition. With that in mind, this series of articles
sets out to investigate the functions of the com-
ponents used in three basis pieces of equipment—
the TRF receiver, the superhet receiver and the
A.F. amplifier.

In addition. the symptoms to be expected owing
to a fault in any particular component will be
considered. as also will the voltages and currents in
the various stages, both under normal and fault
conditions.

The TRF Receiver

Although this type of receiver is now extinct so
far as radio dealers are concerned. it is still,
nevertheless, a popular set with beginners and
home constructors. Kits of parts are still available
for producing this kind of set, and quite a few are
in operation as a second home-made * domestic”
receiver. Just before and after the war many
American versions were available on the British
market, and there is every likelihood that some of
these are serving well to this day.

The term “TRF”, means *“tuned radio-fre-
quency ”, which indicates that the set is not of the
almost universal superhet type, but that it uses an
R.F. amplifier to step up the strength of the
aerial signals. and that detection occurs direct
from the modulated R.F. carrier. With a
superhet, of course, the signal frequency is
converted to an intermediate-frequency before
detection.

In Fig. 1 is given a block diagram of a typical
TRF receiver. Some sets are more complicated
than others and may employ more than just a
single R.F. amplifier stage, but the majority have
but a single stage, as shown in the block diagram.
The detector invariably uses either a leaky-grid or
anode bend circuit, a pentode or tetrode valve
being employed for this purpose. This arrange-
ment provides sufficient audio signal at the anode
fully to drive a tetrode or pentode output valve.
On mains operated versions, the power supply
usually consists simply of a valve half-wave
rectifier fed direct from the mains supply. with a
heater dropper or line-cord resistance to allow the
required current to pass through the heaters of the
series-connected valves.

Typical Circuit

A circuit typical of a TRF battery receiver is
given i Fig. 2. Here V1 is the R.F. amplifier
screened grid valve (tetrode). V2 is the leaky-grid

and their
Functions

By K. Royal

detector and A.F. amplifier valve (pentode) and V3
the output valve (pentode).

The aerial coupling coil is L1, and signals from
the aerial are coupled to this through C1, that
having a value between 100 and 3.000pF, depend-
ing upon the circuit. In some early models, the
coupling capacitor was sometimes variable and
worked as a form of variable selectivity control—
the smaller the capacitance the gréater the selec-
tivity. This, of course, resulted from the lighter
loading on the aerial tuner-circuits by the smaller
capacitance. In the set under discussion, however,
Cl is 3,000pF and has no bearing on the selec-
tivity, it being more of an isolating component.

The tuned windings are L2 and L3, with the
inductance of the two in series tuning over the
L.W. band and the inductance of L2 only tuning
over the M.W. band. Switch S1 is a part of the
wavechange switch which when closed short-
circuits L3 and gives M.W. operation. The aerial
circuits are tuned by VCI, this being one section
of a two-gang capacitor and the trimming capa-
citor (TC1) being a part of it.

Thus, VCI1 tunes either L2 and L3 in series or
just L2 by itself depending upon the position of
S1. In this way. tuning over the L.W. and M.W.
bands is accomplished, and the selected signal is
fed to the control grid of V1, the arrow across the
valve symbol indicating that the valve has a
variable-mu characteristic. This means that the
signal amplification through the stage can be
altered fairly evenly by changing the grid bias—
the smaller the bias the greater the amplification.

Control of Yolume

This, then. leads to the arrangement used for
control of volume on some TRF receivers. In
Fig. 2, VR1 is, in effect. an R.F. gain control. It
works in that way because the negative voltage
(relative to earth) across R8 and RY is applied
across VR1 and R2 in series and is then tapped off
at the slider of VR1 and used as bias for the R.F.
valve V1.

It will be seen that continuity exists between the
slider of the control and the control grid of V1
through R10, 1.3 and L2. Thus, by altering the
control so the grid bias is altered, and in that way
a control of R.F. gain is secured. In addition,
however, VR1 serves as a variable loading to the
signal across L1. For example, when the slider of
VR1 is at the R2 end of the control, L1 is damped
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by the whole of VRI, via C3. But since VR1 is of
fairly high value (50k), the loading is very small
and there is virtually no attenuation of the signal.
In that position there is also minimum negative
bias on the control grid of VI, so both the signal
input and the R.F. gain are at a maximum.

When the slider of the control is moved away
from R2, however. the damping across L1 is
progressively increased and. further, the bias on
V1 is also increased. In these two ways. therefore,
a control of volume is effected. C3 is called a signal
filter capacitor and has a value of 0:0luF, R10
serves a like purpose and has a value of around
33k, while C4 is the ** bottom end ™ coupling capa-
citor for the R.F. tuner circuits and has a value of
0:0005uF. R1 and C2 are rather specialised com-
ponents of the receiver under discussion. and serve
essentially to prevent the tuned circuits from going
out of step in the region of 500m.

The tuned signal is redeveloped in amplified
form across L4 and LS in series (L.W.) or across
L4 only (M.W.). in the anode circuit of the R.F.
amplifier. S2 is ganged to. and serves a similar
purpose to Si, being open on L.W. and shorting
out L5 on M.W. Current for the anode for the
R.F. valve is fed through L4 and LS5. and the
signal across these inductors is coupled to the
detector tuned circuit. L6 and L7 through the
coupling capacitor C6, which has a value of 11pF.
The combinations L4/LS and L6/L.7 provide band-
pass coupling and considerable increase in
selectivity. S3. again, is a part of the wavechange
switch and shorts out L7 on M. W,

Detector Circuit

The L.W. and M.W. signals across L6 and L7
are tuned by the section VC2 of the two-gang
capacitor. and the selected signal is coupled to the
control grid of V2 through the SO0pF capacitor
Cl1. This capacitor together with the grid leak
R4 produces a time-constant which gives the leaky-
grid detector action. R4 having a value of 4M. A
little grid bias is given to V2 by the potential-
divider RS and R6 across the filament circuit, the
values being 220k and 77k respectively.

The A.F. of the signal carrier thus occurs at the
control grid of V2 and t-": -is developed in
amplified form across the ancde load resistor R7,
a typical value being 33k. There is also a little
signal voltage at this anode. and this is fed back
to the control grid of V2 via C12 (0-1xF). the
differential reacuon capacitor Cl11 and the reaction
winding L8.

-The phase of the signal so fed back is such that
it adds to the signal already present at the grid and
thus gives rise to positive feedback. This is often
called * reaction ™ * Q-multiplication . The
former because when the feedback is sufficiently
high oscitlation occurs. ana the latter because the
effective @ or * goodness value” of the detector
tuned circuits is enhanced as the feedback is
increased. This makes the selectivity of the tuning
progressively improve as the feedback is increased.
but when a certain point is reached uncontrolled
oscillations develop and the detector turns into an
osciltator which. of course. is no good for recep-
tion. The idea, then, is to adjust the feedback just
prior to the point of feedback and this is
accomplished by the coupling of the reaction
capacitor C11.
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This kind of circuit may have several “gim-
micks”, and those in the circuit under discussion
are the differential reaction capacitor, the pre-set
capacitor C10 and the switch S4 which brings in
resistor R3 (9902) on L.W. When the reaction
capacitor is at minimum, the residual R.F. or
signal at the anode of V2 is by-passed to earth or
chassis and no feedback occurs. However, as the
control is rotated towards maximum, the by-pass
effect is decreased and coupling takes place pro-
gressively via the other plate. The pre-set capacitor
C10 which is shunted across the moving plates and
one set of fixed plates ensures. however, that a
small amount of * reaction ” is applied to the grid
of V2 with the manual control at minimum. The
fixed capacitor C9 (100pF) balances the other
section of the control in a similar manner.

Capacitor C7 (0-005uF) is the L.W. and M.W.
padder and is also common to the feedback path.
Thus. when R3 is switched into circuit by S4. the
feedback path is slightly modiiied. thereby ensur-
ing smooth reaction during reception on the L.W.
band.

Aerial
LS,
R.F Detector Output
Ampiiier [ AFAmghf;e ™™ Tstage
HT, + ~t———l
Power AC?DC
Series—connected hegters | SuPPlies Mains
B e |

Fig. 1—A block diagram of a typical TRF receiver.
Here the R.F. amplifier steps up the weak aerial
signals to a level suitable for detection.

To operate a gramophone pick-up on this kind
of set it is necessary simply to introduce the pick-
up across the detector grid-leak. to turn down the
reaction and to detune the set from a station. A
separate volume control is necessary, though, for
the pick-up. and this usually mounted on the motor
board. Care must be taken when connecling a
pick-up to a mains TRF set. however. for in this
type of circuit the mains is often connected to one
side of the receiver chassis and there is always the
possibility of severe electric shock and mains hum.
The pick-up circuit must be isolated from the
mains supply.

The A.F. Stages

C12. apart from coupling residual signal back to
the grid for reaction, also serves as the A.F.
coupling capacntor its value (0-1uF) being hxgh
enough to permit this without unduly attenuating
the lower audio frequencies. The A.F. signal at
the anode of V2 is fed to an auto-transformer (or
tapped choke) L9. which steps up the signal and
increases the impedance to values suitable for the
contro! grid of the output valve V3. In mains
receivers and in modern all-dry battery sets,
resistor-capacitor coupling is nearly always used
instead of a transformer, but with old-style battery
models. the extra gain produced by the coupling
transformer is often desirable.
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Fig. 2—The circuit diagram of a typical TRF battery receiver with stages conforming to the block diagram of Fig. 1.

Speaker Coupling

The anode of the output valve V3 is loaded by
the primary of the loudspeaker transformer TI,
while the secondary of the transformer is con-
nected across the speech coil of the loudspeaker.
The transformer is to match the loudspeaker im-
pedance (about 3() to the optimum load value of
the ouiput valve (several thousands of ohms,
depending upon the type of valve). The matching
is based on the transformer turns ratio and is
equal to &/Z1/Z2:1 where Z1 is the optimum
anode load of the value and Z2 the impedance of
the loudspeaker.

The screen grid of V3 is connected direct to
H.T.+1 (120V). while the screen grids of V1 and
V2 are fed separately from a 90V tapping on the
H.T. battery, H.T.+2.

Auto-biasing

Very early battery sets required a 9V grid
bias battery, but the set under examination uses an
auto-bias system. It works in this way: H.T.— is
taken to the chassis or earth line not directly. but
through R8 and RY in series (3502 and 5000
respectively). This means, then, that the full H.T.
current of the set flows through these resistors,
and thus produces a voltage drop across them,
Relative to chassis, therefore. H.T.— s negative
and, as well have already seen, this is applied to

the R.F. gain control system (R2 ete. in V1
circuit). Owing to the potential-divider action of
R8 and R9, a lesser negative voltage (still relative
to chassis) appears at their junctions. and this is
applied as grid bias to the control grid V3, via L9,
The circuit is completed by a fuse bulb in the
H.T.— lead and by the main on/oft switch, S5/S6.
Decoupling for the auto-bias is provided by Cl4,
which is a 32uF electrolytic capacitor. and for the
screen grids by C5, valued at 0-25uF. Cl13 is a
fixed ‘“tone control” capacitor which, in effect,
suppresses certain distortions produced by the
output valve.

To conclude this month’s article, the voltages
and currents to be expected in the three stages
are given below.

Yoitages and Currents

V1 anode 120V 2mA; screen grid 90V 1mA.,
V2 anode 100V 2mA; screen grid 90V I1mA. V3
anode 108V 4 to 5mA; screen grid 120V ImA.
Bias across R8 and R9Y in series 4 to 5V,

Much, of course, will depend on the condition of
the batteries and on the tapping selected for
H.T.+2 and so far as the anode of V2 is con-
cerned, on the sensitivity of the voltmeter used for
the measurements,

(To be continued)
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SERVICING

TAPE

RECORDERS

RECORDING FROM A.M./F.M.
AND A.C./D.C. RECEIVERS .

_/4 By T. S. Smith
LTHOUGH the method of obtaining a radio

signal for recording purposes from across the
secondary of the receiver’s output transformer
probably introduces a smaller distortion ‘content
than by placing the microphone in front of the
loudspeaker, the overall distortion is still, never-
theless, higher than it need be. This is because the
receiver’s output stage is designed to supply power
at a low impedance, and it is far more difficult to
secure a distortion-free signal that way, than a
low-level signal at high impedance, which is far
more suitable for the input of a tape recorder, as
was revealed last month.

Detector Signal

All receivers, valve and transistor types, produce
a source of audio-frequency signal which is as free
as it can possibly be of distortion. This signal is
developed across the load resistor of the detector
stage (A.M. or F.M.). This signal is of a relatively
low level (in terms of millivolts), and in the
receiver itself is fed first to an A.F. amplifier and
then to the output stage. It is obvious, of course,
that the A.F. and output stages will introduce some
distortion to -the signal, even if only small, so
connecting to a tape recorder before those stages
goes a long way to enhance the recorded quality.

A receiver typical of the type used by home
recordists is given in Fig 28. This shows the final
1.F. amplifier, the A.M. and F.M. detector circuits,
the magic-eye tuning indicator, the first A.F. stage,
the output stage and the power supply circuits. One
rather important point to notice is that the mains
transformer has a totally isolated mains primary
winding. This means that the chassis of the set may
be connected direct to an efficient earth point, and
that a tape recorder may be connected direct to the
receiver without any danger of electric shock or fear
of damaging the equipment.

V3 is the final 1.F. amplifier valve, while V5
serves as both A.M. and F.M. detector and also as
tne A.F. amplifier. One diode in the valve (the one
connected to pin 6) is used as A.M. detector, and
the other two diodes are used in a ratio detector
arrcuit for F.M. The triode section of the multiple
valve is the common A.F. amplifier. The amplified
A.P. signals from the anode of the triode feed the
output valve V6, and the bridge rectifier W1
supplies H.T. voltage for the whole of the'set. V4,
of course, is the magic-eye tuning indicator.

(Continued from page 418 of the September issue)

It is not proposed to delve into the detailed
operation of these stages as such information is
available in past issues of this magazine. However,
the A.M. detector load resistor is R15 (330k) in
series with the ™earthy” side of the secondary
(LL19) of the A.M. LF. transformer. The A.F.
signal from across this load is fed to the
A.M./F.M. change-over switch Sla.

Now, in the “F.M.” position, C44 (680pF) acts
as the load and this, as will be seen, is connected
to the other side of the A.M./F.M. change-over
switch, via C45. Thus, on the slider contact of the
switch (point 5) we have an audio signal which is
either A.M.-or F.M.-derived, depending upon the
setting of the receiver. These factors are common
to all A.M./F.M. receivers and, as with the circuit
under discussion, the A.F. is always fed to the
top-end of the volume control (R29), in this case,
via CS51.

For normal operation of the set, the required
level of A.F. is taken from the slider of the
volume control and fed to the grid of the A.F.
triode amplifier. However, for normal driving of
the average tape recorder, the A.F. signal across
the volume control is of adequate level, and there
is absolutely no need to amplify it further in the
receiver. Thus, by extracting the signal from
across the volume control, the inherent distortion
in the receiver’s audio stages is eliminated.
Furthermore, this component 1s common to both
the AM. and F.M. audio, so extra switching is
not required.

Avoid Shorting the Negative Feedback

In some receivers the bottom end of the volume
control is returned direct to chassis, as shown in
Fig. 29, but in other sets, as in Fig. 28, the bottom-
end of the control is loaded with a fixed resistor
to facilitate the application of negative feedback.

In the former case. there is no difficulty what-
ever in obtaining the A.F., for it simply resolves
to the connection of a screened cable, with the
inner conductor to the top of the control and the
braiding to chassis, as revealed in Fig. 29. In the

latter case, however, similar connection would
almost certainly effect the negative feedback
system and result in somewhat confusing
symptoms.

Where possible it is always best to retain a
direct connection between the braid of the tape
recorder signal output cable and the chassis of the
receiver. But if that is done in Fig. 28, the input
resistance of the recorder would appear across
R29 and R30 in series. In certain cases this may
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not matter much, but in other cases instability and
hum may result, depending upon the exact nature
of the receiver’s negative feedback loop and the
input impedance of the recorder. To be on the
safe side, therefore, the braid should be connected
to chassis, but the inner conductor of the feed-out
cable should be connected to the top of the
volume control via an isolating capacitor of 0-1uF
(see Fig. 30).

The A.F. signal across the volume control is
upwards to a maximum of about 1V peak, and is
adequate for almost all tape recorders. The
frequency response at this point is also very good,
being limited essentially by the passband of the
I.E. circuits and the design of the detector. With
A.M./F.M. receivers, de-emphasis usually takes
place to some degree between the ratio detector
or phase discriminator and the volume control, so
that the A.F. across the volume control should be
in reasonable frequency balance. However, when
a coupling capacitor is used, as in Fig. 30, the
value of that can be reduced if necessary to
provide a certain amount of bass cut (i.e., top lift)
to suit the recording characteristics of the tape
recorder.

Isolate D.C.
In some A.M.only receivers, including
transistor sets, the volume control acts as the
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whole or part of the detector load. This means
that in addition to the A.F. across the resistor,
there occurs a direct-voltage which is the rectified
I.F. carrier. This voltage is negative with respect
to chassis (positive in transistor sets) and increases
with increase in signal amplitude. It is thus
employed as an AGC bias.

Care must, therefore, be taken to avoid shorting
the voltage out or applying it to the input of the
tape recorder. This would not harm anything
particularly, but it might either introduce distor-
tion due to bias disturbance in the first stage of
the tape recorder or, if the radio signal is passed
through a volume control in the recorder, noise
as the volume control is adjusted.

In all cases where the detector diode is in direct
connection with the volume control, as in the
transistor circuit in Fig. 31, an isolating capacitor
should be connected between the top-end of the
control and the inner conductor signal lead-out
(Fig. 30).

Even in a transistor set, it is desirable to main~
tain connection between the braid and the chassis
or common battery circuit. This will prevent
random earth effects which could produce hum or
instability. In transistor sets, the volume control
is of a lower value than that in valve receivers,
{e.g., 5k in Fig. 31 as compared with 500k in Fig.
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Fig. 28—A typical circuit of an AM./F.M. receiver from which a “recording” signal can easily be obtained. The

audio from both A.M. and F.M. transmissions is developed across the volume control R29, and from here it may

be directed to the “radio input” of a tape recorder, as shown in Fig. 30. This set also features a fully isolated mains
transformer, which is a requirement for recording purposes.
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Fig. 29 (lefty—When one side of the volume control is

connected direct to chassis, and provided there is no

direct-voltage due to carrier rectification, across the

control, then the audio may be fed direct to the tape
recorder as shown.

Fig. 30 (righty—If there is a direct-voitage across

the volume control or if a fixed resistor is connected

at the “‘earthy”” end to facilitate negative feedback,

then the tape recorder signal must be directed
y through an isolating capacitor C.

28). This does not matter unduly provided the
coupling capacitor C (Fig. 30) is no less than
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At this stage, it should also be remembered
that large transients are likely to destroy
transistors. and that transients of destroying
magnitude can occur due to the connection of
mains equipment to a transistor circuit. This can
mainly be avoided, however, by ensuring that all
the connections are highly efficient and that they
are made before switching on the tape recorder
and transistor set. A poor connection causes
crackles in the loudspeaker or on the tape, and
these crackles are really transient surges of
current. Further. on no account should a transistor
set be coupled direct to A.C./D.C. equipment,
but this does not often apply, since almost all
tape recorders are for A.C. mains only and feature
a fully isolated mains transformer.

Mains Isolation

Tape recordists often require to record from an
A.C./D.C. type of receiver. These sets have no
mains transformer, and due to that there must exist
a connection direct from the mains to the H.T.
negative line or chassis. This presents no trouble
under normal operating conditions, but if internal
connections are made to this kind of receiver, one
side of the mains supply is, in effect, brought out
to the connecting leads and applied direct to the
tape recorder.

Since. for the sake of hum and stability, it is
necessary to connect the braid to the chassis of
the receiver (Figs. 29 and 30) and to connect the
braid at the other end to the “carth” side of the
radio input on the tape recorder, the mains supply
is connected straight to all the metal work of the
recorder. If that happens to be connected to the

(Continued on page 525)

0-1uF. It may even pay from the bass response
point of view to increase the value to 0-25uF,
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Fig. 31—Although a transistor circuit uses a lower value volume control (R12) than valve circuits, the recorder
signal can still be picked up from that point, but a higher value capacitor may be required for isolation. The
capacitor is necessary to isoiate the D.C from the recorder input circuits (see Fig. 30).
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The decision is Yours. To be a
success in your chosen career; to
qualify for the highest paid job . . .
to control a profitable business of
your own. IcS home-study courses
put your plans on a practical
basis; teach you theory and practice;
give you the knowledge and experience
to take you. at your own pace, to the
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PLEASE SEND FREE BOOK ON.vvvsvsvosensnnsssnsasessancns voneses srecessasenes .

ADDRESS iveeveernssansssssssssssssonns eettessrsrrressratsttrasrsraransrsrerennes

OCCUPATION

_________
:
]
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n- & B- TELEVISI“N Cherr)"):]vgzg"3955
(Wimbledon) LIMITED Dept. A.6

131 & I31A KINGSTON ROAD
SOUTH WIMBLEDON, S.W.I9

Open Mon.—Sat, 10 a.m.—7 p.m. (Except Wed. 1 p.m.).
Nearest Tube Station South Wimbledon (Northern Line,
“COMPARE OUR PRICES”

FOR THE FINEST. FASTEST SERVICE IN THE COUNTR)Y
Your problems are our Business

LOOK! TRANSISTOR PRICES DUWN AGAIN,
MULLARD 0C44 6/-, OC45 6/-, OCT1 5/-, *0OC72 /=, *OCT6 7/-
*OC77 12/-, *OCB1 7/-, OCB1D 6/-.
Complete ser of 6 Mullard Transistors only 30/-. Comprising
OC44, Lwo OC45's, OC81D, two OC8l's. Matched Pair.
MULLARD D{OD# OABL 2/5, 0AY0 2/8, OAIL 2/9.
G.E.C. Transistors: GET875 11/3, GETI74 6/8, GETST3 5/6.
*GET115 7/6, *GET114 4/8. R
Complete Set of 6 G.E,C. Transistors, comgrxslng: GET874, twe
GET873's, GET114, Matched Pair GETI14. nly 25/-.

(*Available in matched pairs, 1/- extra).

COMPLETE NEW RANGE OF TRANSISTOR

COMPONENTS IN STOCK
THREE BRAND NEW *sTAR * BARGAINS
N Y Rrr)rcsl;:ucd I'oerllunlIl,\ 1:uu.i (Iillﬂslﬂll(ﬂllk’ value.
» H i i W R.T.D. 6 Watt Monaural Amplifler, .

Id.eal. for transistorised and printed using heavy duty, double-wound mains
circuitry. ;I‘ransfor]mer. With;epaﬁa}e rect,iéieé wind-
i ) ng. Valves: Rectifier, Driver an utput.
¥ In. diam. bt If‘ % In. ,dIam' stem_wlll y 5 Controls: Switch, Volume, Base, Treble,
reach normally inaccessible connections Middle. Heavy duty output Transformer,
and components. MUTAL CHASSIS. "All components brand
Just the right amount of heat. Melts resin-

new. Ready built.......... ONLY £5.5.0.
COMPLETE or all 8&1‘;5 in kit form. Point
cored solder within 14 minutes from cold. to point diagram. ONLY £3.15.0. P. & P. 3/6
Spare parts easily replaceable—readily
obtainable.

Designedandmadebytheteamresponslble
for the highly successful 25-watt Solon.

October, 1962

AWKWARD SPOT?
MINIATURE COMPONENTS?

Soldering is easier with the
NEW 15 WATT _

SOLON

- électric;sogderigg' jq;gn

Build your own Portable Radio

Comprising Advance GEC drift-field tran-
sistors, high impedance 2lin. speaker,
powerful reflex circuit and a host of other
features rank it as the finest value for

B 200-220V or 220-240V.

LIST PRICE 23/4d Obtainable from your
usual electrical stockist, or electrical
counter of your hardware store.

the do-it-yourself enthusiast. Built-in
Ferrite rod aerial brings you top notch
reception both indoors and out, extremely
efficlent circuit greatly reduces battery
drain—provides longer playing time.

Uses popular 9V battery avallable every-
where, = Atiractive high impact ivory
case is virtually unbreakable. Two
controls—off/on volume and tuning. Ready drilled eircuit board
ensures fast. enjoyable assembly and perfect performance 50/-
Size 5tx3x1iin. All Parts Sold Separately. Price complete

Transistor Radio Ear Pieces, 8/9 P. & P. 3/6.

Two Valve Amplifier Kit ev surcc s

Metal chassis. Point-to-point diagram. 3 watts output. 58/6
Tone and voiume controls. P. & P, 3/6.

AN PRODUCT

For further detalls, write to the local AEl Stock
Depot, or to:

Assoclated Electrical

imi ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE
In.dus.trle.s L'g"“.’d t Sales Dept CURRENT VALVE LIST
Distribution Equipment Sales Dep A AZ31  B/6ECCSS T/6|KT34  8/6|8P6l  2/3|UUS  14/67C5  %/8
145 Charing Cross Rd. s : gﬁi“ 2%/8 ]l-:jq:-‘[za'(; 12/- 1\-% e/6]UU9 /3 zg;i g;g
London WC2 : E CCHids 12/6| KOs oy o(UYe Sl i
/ CL33  10/-|ECH42 7/6 9/6|w77 4y |10FL  4/6
Di7 3/-1ECHSL 76 -l rr
DAPL 5/-(ECL80 7/3 17|47 3i-1j0c2  18/-
DALYS  5/-|ECL82 8/9
DRyl 8/9|ECLS3 11/9
3IEF3Y  4/3
DUO3  6/-|EF50 178
DU77  4/8{EFB0  4/6 Vas 6
DEoL - 6/-|EF3>  6/3|PCLss 9/9 | yso1 17/6|84L5%  3-j2axy g3
DEY2  7/6|EFS6  8/9|PGLSY 76 | UBoL 22/ |i4NS 31-119BGG 14/6
DK %/3|EF89  6/6|PCLSS 16/- | posogre) 2 0 8lont  se
DLYL  8/6IEFOL 3/~ L33 8/ glapg, 8/- OBGG  12/-1y01y gy
DL)2  §/3/EFYD  4/-|PLd8  ofg| W 3 2
DLy:  7-|EL33  7/6(PLIS  14/6| U4 ,;/9 SCLS  25/6{2011
DLos  7-i133 1g)-[pLeL ol (UBCIL WMl6py “giloopg 1y
IKABCBO 7/3{EL4L  7/p{PLs2 6/ | UBLEY /8|5 4/68/301s 166
BALd 9/0{LL81  6/9| 1133 6/ | UCCEL 12/6) k12 §)-lhops 148
EBL (/0 juM¥0  8/6\LLSE /9| UCCSS TI916F13 /657,y 1qsq
BBOL - 3/-{EMSL - 8/6|PYSL" 2)-| Uckso 14/6l6r1a  gj-|o 00 Tl
EBCS3 46| KMB4  9/6|PYIY  10/-| UCH?L 12/3 |6kl 9//30C1 éla
EBCIL /8 Y51 /91 PYS0  6/-|UCUa2 7-|orss  6/3[30F L *la
EBFS0 7/8|EY86  Gj6|PY81 /- |UCHS1 8/3|6Ll 12|30 )
EBF8Y 8/3|EZ40  6/3|PY82  6/- | UCLS3 12/6 6L+ 979,300, 13
EBL31 20/-|EZ41  6/9|PY83  8/-| UF42 38/9(6LI18  §/-[3 /-
ECC32  8/3|EZ80  6/6|PY88 12/-|UL4L  7/-/5L19  12/-|32KU 10/~
ECC81  4/8/GZ32  8/0(P7Z30  8/-|UL44 10/8(63N7  4/8/33KU  10/-
ECCS2 5/6/GZ31  12/8{ R18  10/- ULds 5
ECC84  W/9/KT33C 8/-i3P4l  '2/31UL84  %/3lsUs  10/-1185BT 1476
We pride ourselves that we can obtain and supply any TV
spare. Please ask us for ANY components you may reqitire we
are 2lmost certain to have them.
TERMS: S.A.E. all enquiries. C.0.D. 3/- extra.
C.W.0. Postage on Valyes, 6d. each. C.R.T.s 126 inc. ‘nsurance.
SATISFAOTION  ASSURED. RETURN POST SERVICE.
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THE FOLLOWING TWO ARTICLES HAVE

BEEN

INCLUDED WITH THE

INTERESTS

OF THE HI-FI ENTHUSIAST KEPT IN MIND

A Small Enclosure
for GOOD

BASS

jHE demand for small loudspeaker
enclosures, intensified by the advance of stereo,
has been met to some extent by the development
of special loudspeakers, but many enthusiasts
would like to use their existing units of con-
ventional design. It was this need that prompted
the author to make some interesting experiments
described below.

Failure of the usual loudspeaker in a small box
is mainly caused by the stiffness of the enclosed
air; a springiness which, added to that of the cone
suspension, raises the bass resonant frequency by
as much as one-third. An open-baffle resonance
of 45c/s could become 60c/s in a cabinet having
a volume of 2cu. ft. As there is little worthwhile
output below this frequency there is serious loss
of bass. It is unfortunate because at frequencies
above resonance, small enclosures (properly lined)
behave very well.

To reduce the stiffness or, to express it properly,
to increase the compliance of the box (Cb), would
require increased volume, so other factors must
be considered. These are, compliance of the cone
and suspension (Cs), the mass of cone and
suspension (Ms) and the mass of the air load
(Ma).

The functions
acoustic

of compliance and mass in
similar to

resonance are those of

(a)
Fig. 1—(a) A simple resonant cavity, (b) with added
duct.

Reproduction

By W. Groome,

capacitance and inductance in tuned circuits, and
an increase in either will lower the resonant
frequency. Adjustments of Cs or Ms require
drastic alterations to the loudspeaker that can be
tackled more light-heartedly with a cheap unit
than with the quality instrument we are concerned
with. Therefore we can experiment only with the
mass of the air load.

Horn Loading

The best-known method of air loading is the
horn, which compels the cone to activate the
large mass of air it encloses and couples it to
the outer air over its large mouth area. In contrast
the direct radiator cone has nothing to confine
the air against it firmly enough to load it and
transfer all of its energy.

Any mass of air that is, by some means,
confined to the front of the cone becomes part of
the resonant system. We can liken the air in a
small box cavity, Fig. 1(a), to a stiff spring with
a high rate of vibration and the mass of air in
the added duct (b) to a weight that will slow the
movement of the spring. That is to say, it will
lower its resonant frequency. Variation of the
length of the duct and the area of its opening
provide considerable control over the resonant
frequency: it has been claimed that the system can
be tuned lower than the bass resonant frequency
of the loudspeaker, so increasing the range down-
wards.

The duct also adds acoustic resistance which can
be adjusted to damp the resonance, flattening the
peak (it seems) to make the system behave like a
non-resonant one. Compact practical arrangements
of the duct are indicated in Fig. 2, where the draw-
ings show them as they would appear with one
side removed. The author has made several
enclosures to test the duct idea and has been
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surprised at the liberties that can be taken with
cavity volume with a loudspeaker of good bass
response. Fig. 3 shows one that houses a large
12in. unit and its dimensions, 15in. x 14in. x 10in.
plus duct, could hardly be smaller.

Experiments

Experiments, however, cost very little. A reflex
cabinet requires about 20sq ft of expensive ply-
wood or blockwood at least lin. thick and can be
a costly failure if panel resonance or loudspeaker

(a) , (o)

Fig. 2—(a) A practical duct loading with either one
or two openings, (b) with front slot, (¢) with gap
loudspeaker mounting.

mis-match do their worst. Bracing the reflex is
almost a feat of engineering but a small box of
4in. plywood is remarkably rigid. For preliminary
tests boxes in any rigid timber can be quickly
assembled and then followed. when satisfactory
results are obtained, with a first-class job.

Fig. 3 gives constructional details of one of
the enclosures. If any adjustments to the
dimensions are considered necessary, it is
preferable to widen the enclosure to increase the
effective length of the duct. Contrary to some
long-held opinions, the allowance for the volume
of the loudspeaker should be quite small—about
60cu. in. for the magnet and frame only. The cone
does not affect the volume because it is
transparent to sound, therefore the box is effective

enclosure with

Fig. 3—The construction of an
vertical slide slots.

as a resonator right up to the loudspeaker
opening. Although the box hardly needs any
bracing you can add fillets to aid screw assembly.
The loudspeaker mounting board and front duct

October, 1962

panel should be screwed, without glue, to allow
for removal when necessary.

Dust Opening

Modification of the duct spacing and area of
the two wvertical openings can be achieved by
changing the depth of the top and bottom battens
to which the front panel is secured, starting with
2in. gaps and reducing in %in. steps until the most
satisfuctorv results are obtained. The area of duct
opening can be halved simply by standing the box
on floor or table with one opening downwards.
This has been done in Fig. 3 to off-set the effect
of another experiment that will be described later.

Line the box with doublc layers of {in. carpet
underfelt, not drawn too tightly. A limp “curtain”
of the same material should be arranged across the
cavity behind the loudspeaker.

Distribution of low frequencies is not noticeably
affected by the directions in which the slots tace,
but choice of position can improve the air loading.
If the enclosure is placed on the floor in a correr,
slots facing the rear and vertical, the air mass
partially enclosed by the wall, floor and cahinet
side, form a step in the coupling from duct to
room. Although the total slot opening area is
smaller than that of the cone there is no loss of
output (unless it is made ridiculously small)
because of the improved transfer of energy by air
loading. By experiment it was found that there is
a poin: beyond which further reduction brings no
audible improvement; the damping by acoustic
resistance can, like electrical damping, be
overdone.

The enclosure. shown in Fig. 4, has the slot
facing the loudspeaker cone. and has proportions
more acceptable than those of Fig. 3. The loud-
speaker mounting board is screwed to battens
fixed inside and can be brought forward to narrow
the gap by interposing spacing strips. Slot area
adjustments should be verified by the use of
temporary front panels before cutting and fitting
permanen. ones. The effect of limited coupling
between front and back of the cone can be tried
by leaving small gaps at the top and bottom of
the loudspeaker mounting board. (They permit
some flow of air while resisting sound energy,
possibly increasing box compliance and adding
some damping.) A simple way of arranging a
small air gap is to stand the loudspeaker off the
board by means of spacers or washers: ano:her
is to drill an array of small holes as is done with
larger cabinets using resistance loading.

Appearance

This enclosure can be used in any position, but
again the ‘“slot/vertical” corner arrangement is
worth trying. Mounted on legs and smartly
contemporary, it can be arranged slot-downwards
and will gather less dust than in other positions.
Beyond this suggestion the author offers no advice
on the question of final appearance, for the
compactness of these boxes will probably prompt
the reader’s own adaptations, aided by the helpful
fact that in several positions there is no need for
a grille.

So long as fidelity is the aim. it may be best not
to reduce the volume for a smaller loudspeaker
unit. The smaller loudspeaker opening leaves a
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longer effective duct for a board of the same size,
which will help to off-set the poorer air coupling
of a small cone. As 8in. and 10in. loudspeakers
require less cabinet depth than 12in. ones, the
frontal area can be increased for the same volume
to provide another increase in duct length. A
cabinet 2lin. x 12in. x 8in. should give good
results.

The following remarks are for the experimenter
who is interested in scaling the size down even
more than described. The enclosure shown in Fig. 3
is less than 2.000cu. in., but it gives very fine bass,
free of boom or * honking”, with the character
of the instruments clearly defined with none of
the “tuned thud” effect so often heard. Probably
because of the resistive lozding the system seems
tolerant, if not independent, of cavity volume.
Removal of the front panel converts the enclosure
into a simple box and quickly demonstrates the
superiority of the duct loading.

Tests

A test with a cheap radio-set type of 8in. loud-
speaker in a ducted enclosure somewhat less than
2.000cu. in. gave surprisingly good bass despite the
flabbiness of its thin, soft cone, although it did
not, of course, measure up to the massive 12in.
unit. In the extreme a small elliptical loudspeaker
intended for a portable radio was tried in a
roughly-made box measuring 14in. x 10in. x 6in.,

Fig. 4—An enclosure with a front slot.

and the reproduction proved better than the loud-
speaker had given in an open-back cabinet. All
this tends to show that there is scope for some
interesting experiments.

The purpose of the author’s tests was to verify
claims that the system can maintain and even
extend the loudspeaker hass response in a small
enclosure  without  distortion  or  frequency-
doubling, and with good transicnt response. One of
the tests was to try it to the very moderate high
frequency range of the 12in. unit without the cross-
over network that normally excludes H.F. The
enclosire shown in Fig. 3 was modified by cutting
an elliptical opening in the front panel to expose

4
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the central area of the cone. Th: loudspeaker was
not a full range model and its response droops
above 8.000c/s in any enclosure, and the small
enclosure with one siot closed to off-set the area
of front opening did not seem to impair its
performance.

25
A
B
15°
B
907
A

Fig. 5—The duct opening for a full frequency-range
loudspeaker.

This may not hold good for a wide-range unit,
for American designers have stressed that high-
frequency response is dependent on the shape of
the opening and described a particular shape
claimed to achieve the best results. The author has
not tested the idea, but for those who are
interested this “lemon” shape is shown in Fig. 5.
Draw the axis (AA) 25° from vertical, and the
axis (BB) 15° from horizontal and half the length
of (AA). Join (ABAB) to form the diamond shown
in light line, then round it off to the “lemon”
shape shown in heavy line. This opening is
intended to replace a single vertical front siot and
to have the same area.

As only the front radiation is used there is
some loss of volume compared with systems in
which the back emission is reversed in phase and
used to boost the bass, but it is far less than would
be expected from a comparison of size. Against
this, however, there seems little, if any, of the
bass loss sometimes found with other systems
when fed by amplifiers of low output resistance
and less boost is needed to capture the lowest
notes.

REMEMBER TO BUY
OUR COMPANION JOURNAL

PRACTICAL TELEVISION
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Stereo. EXPERIMENT

SOME NOTES OF INTEREST TO THE
OWNERS OF TAPE RECORDERS WITH
4 TRACK OR STEREO HEADS

By H. Peters

HE author recently fitted a stereo head to a

I tape recorder, and despite a warning note in

the instructions about home-recorded stereo-

phonic tapes, he decided to attempt to produce

some form of stereophonic recording using as little
extra equipment as possible. ‘

Limitations

True stereo has to be ruled out when recording
stereo as only one recording channel (the one in
the instrument) is available, and this means that
each channel has to be recorded separately and
alternately in such a way that the two when played
back together will provide some directional effects.
The block diagram (Fig. 1) shows the form that
the finished arrangement took. For convenience
the original recording track which is used for
monaural recordings is referred to as track A
(head A), and the second track needed for stereo,
track B (head B). Track A is used as the right
hand channel, track B as the left hand channel.

It is necessary to build a
switching unit (Fig. 3) so that
the output of the existing
recorder can be fed to the A
or B track (or both) whilst the
output of the other track is

taken away outside the recorder ~ ylInputs.

sents “central” noises on the stereo tape, but it
must be emphasised that unless special arrange-
ments are made to compensate for the reduction
in bias caused by the two head inductances being
in parallel, distortion will occur at the higher
volume levels.

In the third position the heads are reversed, the
second channel amplifier being connected to the
A head and the record /playback amplifier to the
B head. This enables recording to be carried out
in a forward direction on the B track. Any record-
ing made on the B track by turning the tape over
and making the recording via the A head will, of
course, be heard backwards.

Earthing

The outer braids of all the screened wires are
joined together and taken to chassis at the main
earth point. There is usually one earth connection
only between the tape deck and the amplifier
chassis, and this point should be used to avoid
an inductive loop creating hum. If the two chassis
are joined by random chassis connections at dif-
ferent places, hum may be increased. The metal
case around the switch should be taken to chassis,
either by bolting it down, or if it is clear of all
the metal work, by a wire taken to the aforesaid
main earth point.

Channe! A
e Loudspeaker,

Existing

to a separate amplifier, which
in the author’s case was the one
in his radio receiver.

O—o\o_)_ Existing
: Tape Recorder

This involves building a suit-
able pre-amplifier to lift the
signal level from the B head
to a voltage sufficient to feed
into the pick-up sockets of a
domestic radio. Such an ampli-
fier is shown in Fig. 2.
Switching Unit

This is a standard 2-pole
}-way Yaxley type wafer switch
totally enclosed in a metal
sase. Each wiping contact is
sonnected to the inner of the
screened lead to each head.
ind in the first position these
eads are connected to their
‘espective amplifiers, the A head to the record/
slayback amplifier, so that in this position the
nstrument can be used in its original form.

In the second position no head is taken to the
econd channel pre-amplifier; both heads are taken
0 the record/playback amplifier. Thus a stereo
ape may be reproduced as monaural, and it is
tso possible to record on to both tracks at the
ame time. This is a useful facility since it repre-

%r:se Hle%d
- anne
pites only)
Record/Play (Fig.3)
Amplitier

[o]

[t

Pre- ct
Amp. J(see text)

Fig.2

* &

Domestic Channel ‘B
S?—df:'? or Loudspeaker

Fig. I—The arrangement used for the stereo recording.

Pre-amplifier (Fig. 2)

This is a simple two-stage resistance capacity
coupled double-triode amplifier. An ECCS3
(12AT7) valve is used and this valve takes barely
3mA H.T. and 0-3A L.T.,, and so can safely be
added to the load of the tape recorder power
unit. The valve heaters (pins 9 and 4/5) should be
left free from the chassis as the heater wiring is

b
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probably taken to chassis elsewhere.. The layout
1s not critical.

The purpose of C1 (0:1xF) will be dealt with
later. R7 (1M) may be a potentiometer to control
the volume of the channel if no other volume
control is available, and any tone correction (bass
lift) necessary, may be made by suitable resistance-
capacity networks between the junction C3/R7
and, chassis. No correction or control was fitted
into the original pre-amplifier since adequate con-
trol was available already in the radio to which
it was fitted. A screened lead connects the pre-
amplifier output to the radio and this can be
ordinary television (downlead) coaxial cable. The
author’s radio was not earthed and so no special
precautions were necessary, but if both the tape
recorder and the radio or amplifier happen to
be earthed separately, an inductive loop can be
formed giving rise to hum. There are two ways
of overcoming this: one is to take the screened
lead to chassis at one end only (experiment will
decide which end), and the other is to insert a
small 1:1 ratio transformer in the screened lead
so as to isolate one chassis from the other. An
isolating transformer of this type is essential if
either equipment has a live chassis.

Accessories

As the basis of the method used for recording
directional effects upon the tape rclies upon heing
able to listen to one track whilst recording on the
other, three accessories are very useful. Onc is a
pair of headphones adapted for stereo. The high
resistance type with 20000 impedance per head-
piece is the best type to use, and each pair of
leads should be separated and extended separately
from the junction. The A channel phone is plugeed
into the “monitor” socket of the tape recorder,
and the B channel phone is connected to the out-
put of the pre-amplifier in place of the lcad to
the radio It is advisable to identify with labels
the A and B phones and their associated leads,
remembering that it is possible to reverse the
channels by means of the switching unit, and at
the same time to put the phones on the wrong
way round.

The third accessory is C1. a 0-1uF capacitor
This is merely a picce of stiff thin card cut to a
shape which will fit around the erase head to
prevent the tape from coming into contact with
it. 1¢ is fitted for two reasons: to avoid erasing
the A track whilst recording the B track, and for
superimposition so that speech. for example, can
be laid on the top of music already recorded. (If
the recorder is a 4-track model and has super-
imposing facilities which cut out the erase head.
there is no need for an erace head suard)

The third accessory is Ct, a OTuF capacitor
which is fitted close to the input to the pre-ampli-
fier and which can be plugged into a small socket
fitted as near as possible to the grid pin of the
first triode: in the author’s case this enables one
track to be heard whilst recarding on the other.
It may well be that in other tane recorders. C'1
is not necessary. but theory tends to sunport that
it is. Its purpose is to by-pass the bias current
induced into the adjacent (fistening) head from the
recording head. which is of sufficiently hich an
order to overload the first stage of the ECCS3

"
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pre-amplifier. The inserting of C1 into the grid
circuit naturally muffles the tone of the second
channel but there is adequate volume and clarity
to enable the output to be understood and for
cues to be picked up from it. Without the capaci-
tor absolutely nothing can be heard. (The author
has tried various forms of tuned rejector circuit
but without any success, due mainly to self
oscillation of the circuits when the rejectors were
added.) '

3

A-.I .'.l. l'. I'."
R3 27k tW  HIL+
Qutput o 5
t
he:dgggne c4 100k 100k
or domestic ~ O:Q2MF oW LW
; 350V
fade o | ] OosuF
""""""" N o
TTTTY T 1 ¢ Il_::‘soil -
1 6
\2l
To ECC83 [ o —
switch _L__
————— A---- ————r .
Z -
Socket 34 f\[\ 8 g;?r
Wander, R4 a4 (9 R7 330
Pl o ?’E‘ w
Y4
Cct o)
kY

25uF
25V each

O-I}JFT
74

Fig. 2—The circuit of a channel B pre-amplifier.

Moaking a Simple Recording

To make a simple stereo recording the tap
must first be erased on both tracks and then th
erase guard should be fitted over the erase head
as this is no longer required. Many readers wil
realise that these preliminaries are not absolutel
essential provided that track not covered by th
single erase head has been wiped clean, but 1t ha
been found that starting with a clean tape amn
shielding the erase head reduces the number @
mistakes that can be made. -

With the erase guard still in position make
test recording to check levels, etc. The quickei
and most effective way is to record a spell ¢
television advertisements from the ITA channe
switching the head selector switch betwee
separate advertisements. If this is satisfactory
proceed to make the desired recording, workin
from a script as in this simple example: 0

L.H. Channel (B) R.H. Channel (A)

1Yesterday upon the stail

T met a man
Who wasn’t there. “
He wasn't there

Again today.
I wish that he would go |1 wish that he would g
away. away.
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With the erase guard in position and the
8elector switch connecting the main record /replay
amplifier to track A (as for monaural recording)
set the recorder to record from microphone and
say “Yesterday upon the stair,” then pause, saying
to yourself, “I met a man,” then say aloud “Who
wasn’t there”; pause for “He wasn’t there,” say
aloud “Again today, I wish that he would 2o
away.”

Stop the recording, wind back to the beginning,
connect the headphones so that the tape may be
monitored on both channels, reverse the head

»

To pin 2 on

ECCB3 (pre-amp)

Fig. 3—The wiring details of the switch unit shown in
the same position as in Fig. 1.

selector switch (move two positions in one direc-
tion) so that the main record/replay amplifier is
aow connected to track B, plug in capacitor C1
ind, with the erase guard still in position, record
the left-hand channel speech whilst listening to the
right-hand channel thus: Listen for, Yesterday
1pon the stair”, and then say “l met 2 man”, wait
‘or * Who wasn’t there ”, say “ He wasn't there ",
isten for “ Again today ”, and then in unison, *“]
vish that he would go away ™.

Stop recording, rewind, remove erase guard and
1, switch the head selector switch back to its
yriginal position and replay. You should now
1ave a stereo type recording sufficiently useful to
:nable balance and phasing tests to be made.

tereo Sound Cine Films

More ambitious recordings can be attempted
nd provided they are scripted beforehand, realistic
onversations may be taped in this way. An effec-
ive use of this form of stereo is the production
f accompanying sound to cine films. Here, with
2e usual mixture of music, effects, and commen-
1y, effective results can be produced, and in view
f the increasing popularity of this home enter-
iinment combination a brief description of the
t:chnique used by the author may be of interest
> readers. Similar methods may be employed to
1ake demonstration or entertainment tapes in
sund only, and these are somewhat easier to pro-
uce since the timing is not so critical. Two things
tould be emphasised here; one is that smooth
ssults can only be obtained by careful planning
nd adeauate rehearsal, and the other is that mis-
ikes can so easily be made due to the compli-
ited “set up” and so all switching operations
10uld be double checked at each stage of record-
18.

lethod of Recording

To make accompanying film sound, the tape
wuld first be wiped clean on both channels by

PRACTICAL WIRELESS
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recording with the gain control at zero. Then fit
the erase head guard and record a “timing scale”
on channel B by speaking the time every five or
ten seconds into the microphone. Rewind the tape
and switch to channel A. Set up the film in the
projector so that the beginning of the film and
the start of the tape timing scale coincide, and
run through the film talking the scenes down on
to track A.

This might sound something like: “Opening
title, cut to pan shot of bay, M. and J. walking
in the background, medium close-up of M. and J.
comiug towards camera, car passes NOW . . .”
and so on.

From these combined monitor tracks the sound
script is drawn up. It is essential that the whole
tape is scripted in full details on both channels
before recording is started, so that the exact
sequence of laying on the final sound can be
planned. In the “end product” the commentary
or dialogue should predominate over the effects
and music, and where both effects and music are
to be heard together the effects should be the
louder. It follows from this that the music should
be laid on first, the effects over the music, and
the dialogue on top of the two. Too much sound
will tend to be confusing, and it is better to use
either effects or music as a background rather
than a mixture of the two. Dialogue should be
marked on the tape at this stage with marking

Cardboard erase shield

> Channel
A

A Channel o g N ;
'’ ~ Former wiring cut
Fig. 4—Two accessories used in the recording process.

tabs or small strips of jointing tape. as the record-
ing of the music and effects will wipe out the
monitor tracks with their cue points. Before
recordings can be made on track B the tape will
have to be turned over and wiped clean of the
timing track, and it is better to erase only one
portion at a time just prior to recording so that
accurate monitoring facilities are retained as long
as possible. Except for the erasing of the moni-
tor tracks the erase head shield should be fitted
at all times,

Effects

The recording of stereophonic effects is quite
entertaining and some realistic noises can be pro-
duced. One method is to set the recording head
switch to mid-position and record the whole
sound effect on both tracks, subsequently working
over it and erasing certain noises from one track
and other noises from the other.

(Continued on page 508)

»
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COMPLETE V.H.F./A.M.
RADIO FOR £12.10.0

(uarr, pail)

Brand new set, in superb walnut cabinet
(size 19 x 8} x l44in. high). Covering
80-100 Mc/s. 16-40 M. and 200-500 M.
Mains trans, 200-250 v. with 2 tappinge.
Yerrite rod serlal for A.M. Controls:
volume onjoft, toue, tuning, w/change.
Gram and ext. speaker position rovided.
Valves 12AT7, 12AHS, 6BJ6 EABCS0,
8BWG and metal rectifier. Fully guaran-
teed. Today's Value, £20.

THE “CANTATA”
6-TRANSISTOR AND
DIODE PORTABLE

COMPLETE KIT FOR ONLY

‘70'906 (post 3/6)

500mW push-pull output. Kerrite rod serial. Car aerial socket and coil.
M.W. apd !.W. full covcrage. Qperatca on twa 4.5v. cells, Printed
cirenit board 8} 21, All holes drllied and component positions marked.
[astractious 2/8 tor tap. (rerunded on purchase of kit). dize b~ 4, x Tiu.

A x 2hn. P high quality speaker. Attractive Vinair coveied eabinct,
two-tane. wo batteries 5/8 the pair (Bver Ready 12id). Multard transis-
tar O 7 x 043, OUSED, :nd 2\ OCBL. o grade We mouth
Radio covls and transformers.  Allgnment acrvice if required 1776 (nc.
post). Write for list of prices. All parts supplied separately. Built in
two honrs.

BUILD YOUR OWN RECORD PLAYER
Price £12 carr. paid
Fully built 2-vaive ampiifier
R.4.R. 4-sp, sutochanger, case 17 1 156 x 8}in. Asscmbled in 15 mins
Simnilar cabinet for tape recorder with plain board only £3, carr, paid.
Attractive colours,
or with 3-valve ambplifier 15/- extra

AUTOMATILC RECIRD CHANGERS—LATEST MODE)S. 4 BPEED
CRYSTAL CARTRIDGE. Al /- extra carr. R.%.R. UAl4, £7.10.0.
Garrard siuntine, Mono £8, Htereo, $8.5.0. Muotor Board for 1TA8, UAZQ,
UALL slimline, 5/-. (post 1/6) or 8/6 post paid when purchased with
Autochanger. Motor Board for Collaro U0, 4/~ post paid,

TELEFUNKEN STEREO AMPLIFIERS.
9 x Zin. piano keys, 87, post paid.

9 BCLS2—2 x 2§ watls, 12 x

SELF-POWERED VHF TUNER CHASSIS,
Coverlng 88-95 Mc/s.  Mullard pernea-
bility Tuner, Dims. 104 x 4} x 5ip. high
EUOss, EF91, EF91 and 2 diodes. Metal
Rectifier. Mains transformer. Fully wired
and tested. Only £7.10.2 (carr. paid).
Attractive Vynair Cabinet 20/-, Room
dipole 1278, Feeder, 8d. vd.

PUSH-PULL
AMPLIFIER  £5.5.0
(8/» Carr.)

Brand new 200.240 A.C. malnae
Bass, treble and vol. controls,
With valyes E780, ECC83 and
4-EL84 giving full 8 w. Chas«s
12 x 8} x 34in. With o.p. trana.
for - ohm speaker, Front panel
(normally screwed Lo Cliksais) I3V be removed and used as “fying panel.”
Stereo version 2 x 1 . suue price.

TAPE RECORDER AMPLIFIER

Type TR3. Fully built, high gain, low
nolse, printed circuit. Attractive grey
and gold front panel 13 x 1iin.
Helght 3iin. overall, Front to back
5¢in. Vol. and on/ofl tone. Alike,
radio, manitor and ext. speaker jacks,
Valves ECN3, ECLS2, EZ8u. Mains
trans. Ready to boit to B.3.R. Deck.
Compiets with awitch wafer wired,
Our Price ONLY £8.2.6, (#/- Packing
and Carr.) Similar niodel without
maglc eve, Type T.R.1. 3 Instead of 14, 85.15.0. (6/- Larr.).

Transistor 3¢t Battery Eliminator. Converta your 6-transistor Teceiver
to mains oparation. Bize 1] x 11 fin. With .iex lead and battery charging
attachment, 13/8.

Staar “Galaxy” or Grrrard 9v. battery nperaled single 43 r.p.m. record
player deck, with pick-up arm, and stelus ete, Only 50/-. F. & P. 4/-.

NEW LOUDSPEAKER BARGAINS. Good Makes.
2.3 nhina, 13 T Bjin. 35/- (471 7 © 4in. 13/ (21 5} x 4lin. 12/ (210
10 x Rin 26/- (3/-): 3in. 13/« (2/-); 4in tweeter e 72 5in. 1713 2/
o < Gin. 22/- (2/6); 8in, circ. 18/8 (2/6). 10in, cire. 25, -). Postal charges
bracketed.

'c-lu'.'.lt:l ML]
gl % BRAND NEW AM/FM
' — (V.H.F.) RADIOGRAM

W CHASSIS AT £14.0.0
P = (Carriage Paid)
o 1

A.C. ONLY. Chassis aize 15 x 63 X 5}in, bigh. New manufscture, Dial
14} x din. in 2 colours predominantly gold.

Pick-up. Ext.Bpeaker. Ac., E., and Dipole Sockets. Tive push buttons—
OFF L.W., M.W., I'".M. and Gram. Aligned and tested, O.F. Transformer.,
‘Tane Control. 1,000-100 B.; 200-500 M.; 85-98 Mc/s, Valves EZ80 rect.,
BClisl, Eiy, EABCS0, EL34, KCCHS.

speaker and Cablnet to it chassis (table model), 47/8 (post 4/,

o x #in. ELLIPTICAL SPEALER, 20/-, to purchasers of this chassis,
TERMS : (Uhassis) 86 duwnand 8 monthly pavinents of 82,
Cheap Room ipoie for V.H.F., 19/G. Feeder 8d, yJ. Uircuit diagram 2/6.

6-TRANSISTOR
PORTABLE—Fully Buiit

The “SCALA" tfor only #8.17.6, carr.
paid. 8} x 2 x 5fin. high. Cholce of
colours. Rexine. M.W. and_L.W.
Perrite serial, Battery inojuded. Printed
cirenit.  Niceiy styled. A professional
wb. 3%in. epesker. Fully Tuuable M.W.
aod 1.W.

THI3 SUPERB SET for £10

f-transistor radio with 3 push button con-
trols, covered in sponge clean Duracour
{abric, in lateat two tone shades, M.W. and
L.W. ferrite rod, provision for car aerial.
2.colour scale. With PP9 hattery giving
300 henirs use. Weighs under 4 1bs. With
carrying handle. 12 x 7§in. high x 44in. at
base tapering to 2in. at top. Brand new,
iully guar'teed. £10, Cari, pald. Worth £16.

SUPERIOR GRAMOPHONE AMPLIFIER
Valves UYH5, Uksu apd ULs4. Maina trans. 200-240 A.C, Covered
bate 134 © 74in. (6}in. speaker) or 11 x 7}in. (8 1 Gin. apeaker). 3 front
controls hasa, trehle, on-off/vol. 74/- (post. {/-) either t¥pe. Rexine cabinet
to Lit. with carrying handle, snd lid (detachable) 1din. or 12 x 84 x bin,
168/- extra.

GRAMOPHONE AMPLIFIER, With 3in. SPEAKER Bafle 13} 1 6in.
FCL32 and Rectifier, Tone and Volume. Onjoft switch, Two knoba Useful
for Stereo, 57/~ (post 4/-).

TOP QUALITY—BOXED. b6#lo.—850ft., 18/-; 1,200tk 17/63
200ft., 15/6; 1,3001t., 26/6 (all plus 1/6 poat, 2/- for 2).

SPECIAL OFFER
Brand pew tape recorder. two-tone beige case, “'gold™ trimmings. Magle
eye, monitor, ext. epeaker sockets. With 53in. tape and mike,
guaranteed. Price usually 194 gns. Very high gain with low noise,
Price £18 carr. paid.

COLLARO STUDIO TAPE TRANSCRIPTOR. & MOTORS, 3 BPEED.
1§. 31 and 7} 1.P.8. Push buttona £10.17.6 (10/- carr.) Incl. spool.

3.VALVE AMPLIFIER (Inc. RECT.)
2} watts. ECUS3, ECLY2 and BZ¥u.  Coutrols, voluwe, bass and treble.
Ou/oil switch. Bains znd 0.}(‘). trans. Bize as for Push-Pull Amp. Suitable
" Crophy f initar.
o microphone mpur and for Gitar, 95/_ o0 5/_

Also acts as telephone amptifier using piel-up coll price 14/~ Chassls
12 x 3t x #4in. Fixed front punel. Price includes handeome walnat Gnish
polisbed cabiuet, 13 x 7iin, lacia containing high quality 3 obm P.M.
speaker 5} x 4in. (20/- less without cab and speaker).

BATTERY ELIMINATOR
For 4 Low Consumption Valves (96 range). 90v. 16mA and l.dv. 125mA,
45/ (2/6 post). 200-260v. A.C. Also for 250mA, l.4v. and 90v. 15mA at
same price.

CHASSIS BATTERY RADIO
Valves DK96, DF9s, DAYSS, DLSO. Two short Wavebands 16 to 49 M.
and 25 to 75 M, Size 104 x 4} x din. £4,16.0, varr. paid. MW and 8W, #5,
carr, pald. Orae Kit 75/-.

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE

STATED. TESTED BEFORE DESPATCH.

Terms Avajlable on Items over £5. 8end 6d. (starmps will do) for 20 page
illustrated catalogue. All New Goods. Delivered by return. C.0.D. 2/- extra.

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3§ MONTHS

GLADSTONE RADIO
«SCALA”, CAMP RD., FARNBOROUGH, Hants.

(Farpborough 3371) and at 247 New Road, Copnor, Portsmonth.
FARNBOROUGH CLOSED SAT3.—PORTEMOUTH WEDS.
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WEYRAD

IMPROVED COMPONENTS FOR THE 6-TRANSISTOR
2-WAVE SUPERHET RECEIVER

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY
AND HIGHER PERFORMANCE
ROD AERIAL—RA2W

6in. long, 3 in. diameter, connections to tags

on Coils. For 208pF tuning capacity ... .. 12/8

Car Aerial coupling Coil . 1/-

OSCILLATOR COIL—P50/1AC

M.W. covered with 176 pF tuning capacity.

L.W. by extra padder . 5/4

I.F. TRANSFORMERS

Ist and 2nd Stage—P50/2CC ... 5/7
(2 required)

3rd Stage—P50/3CC ... p— 8/

DRIVER TRANSFORMER—LFDT4

redesigned to reduce size and improve perform-

ance. Six spills for mounting and connections, 9/6
PRINTED CIRCUIT—PCA1
Size 2% in. x 8% in. Ready drilled and printed with component positions ... 9/8

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE ... 2/~ "

TRANSISTOR AF. AMPLIFIER TYPE AF.1—LOW IMPEDANCE INPUT, 500 mW OUTPUT.
MATCHING 3 OHM SPEAKER. FULLY ASSEMBLED WITH VOLUME CONTROL ... .

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

63/8

WEYMOUTH, DORSET

DO-IT-YOURSELF

TRAINING TECHNIQUE

4 «RADIO s ELECTRON/ICS

You LEARN while you BUILD. 5.

\ SIMPLE...PRACTICAL ...FASCINATING . 1 19 stace relSE

ANNOUNCING—after many years of highly successful operation {n
the U.8.A. and in Kurobe—the latest system in home tralning in
electronics is now introduced by an entirely new British training
organisation. AT LAST—a comprebensive and simple way of learning
by practical means—the basic principles of radio and electronics,
with a minimum of theory. YOU LEARN BY BUILDING actual
equlpment with the components and parts wbich we send you. You
advance by simple steps using high quality equipment and perform- Servicin i
8 whole series of interesting and instructive expertments. No Serv crtlalneei b

mathematics! INSTRUCTION MANUALS and our teaching staff COMWIeT ver.

employ the latest techniques for showing clearly how radio works
{.n & practical and {nteresting manner. You really have fun whilst

Test eazpment
suplied

| LOTR OF INSTRUCTIVE
EXPERIMENTS AT, //%H[_ /
pay

2

the hobbyist, or those wanting help with their radio career training. or to Amplifler,
set up their own full or part-time servicing business—then this new and oscillator and
exciting instructional system is exactly what is needed and it can all be detector circuils
provided at very moderate cost. Easy payments available. Post the coupon

Bow, for full detalls. There 18 no obligation.

BUILD YOUR OWN e RADIO EQUIPMENT e TEST GEAR |  To: RADIOSTRUCTOR (Dept. G101,
® HI-FI INSTALLATION— AND LEARN AS YOU DO IT Reading, Berks.

BLOCK
Y/ CADPS
PLEASE
- | (821) We do not employ representatives 10-62

BRITAIN'S LEADING RADIO TRAINING ORGANISATION

»
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| Wavele"gth

moﬂ" By THERMION

acoustically and electrically. 1f the volume is then
turned up there is  perfect” reproduction without
the slightest trace of hum and no distortion of any
kind which can be heard. If the volume control I
turned up before switching on (a separate on/oft
switch is employed) the noise is claimed to be
deafening at its peak. Of course, 1 suggested all
the usual things, basing the trouble on valves, the
hum appearing to come with increasing current,
but. what L fail to see. is why it should disappear
when the valves are at maximum emission,
especially as in this condition everything seems
to be working correctly. 1 understand that a
current meter inserted in the H.T. lead, and in
either of the output valve anodes, shows the
normal rise as the valves heat. and there is no
Those Electronic Games Again indication of a sudden rise or fall accompanying

T HE response to my recent remark on the the cessation of the hum. -

above subject has been amazing, and 1 am

afraid that 1 cannot answer individually all Progress?

those who have been kind enough to send me I had an opportunity of inspecting some of the
letters. articles, and drawings covering almost — new season’s models which were shown at this
every aspect of this subject. I have passed many year’s Radio Show before it opened, and must

of them on to the editorial section of this paper to Confess 1 was not a little surprised at what I con-
see if any of them are suitable for publication and sider is a lack of progress in general design. The
no doubt use will be made of some of the very  same old printed circuit seemed to be generally
wide range of material which has been supplied. adopted, and there did not appear to be any of the
The only point which surprises me is that this modern component design incorporated in the
response was not forthcoming when 1 first wrote majority of them. One particular component
about it and it was only after I had pointed out ~ which has now been on the market for some years,

this fact that so much interest appears to have appeared to be conspicuous by its absence, and I

been aroused. have tried to locate its use in many of the receivers
which have been produced during the last two orf
Unusual Faults three years, but must confess that I cannot find

. . p . even one. | suppose the reason is that tke printed
. When 1 have mentioned particular faults in past  circuit has taken over. although 1 feel that there is
issues | have been surprised at the interest which  more scope in the particular item I refer to. This
has been taken and the novel way in which some g of course. the turret valveholder. This enables
of my readers have offered solutions to the ] the main components associated with a
problems mentioned. I recently heard of another  particylar valve to be mounted round the actual
of these peculiar faults which leaves both the  yalve base. The particular component 1 have in
amateur concerned. and my humble self. decply  mind also has, at the lower end, a set of valve pins
mystified. The apparatus in question Is part of 2 corresponding to the particular socket and this
home-built radio-gram which has been in use for  enables the valves to be inserted in the holder and
many vyears. The amplifier section has now  the entire assembly may then be removed oI
developed a fault which is baffling and does not  replaced, which greatly facilitates experimental
appear to answer to all normal tests. Itis of the work.
20W cllass. dwith two K1;66's in the output stage,
and all condensers are of the paper type (no elec- . . H
ey a1 1,000V, although the 11T, line is | Read the new Practical Mechanics and Science
only 350V. The fault takes the following form: The Cctober issue on sale 28th September
when the amplifier is switched on there is the Special features include:-
usual short period of silence whilst the valves are P £ utomation and Electronics
warming up and then a most terrific hum builds Malking a Camera Kite
up. This reaches a peak and then slowly fades Lathe‘?Gad o5
away to complete silence. This is. of course. with An Anti-d:zzle Lens
the volume control turned to minimum and in this Price 2/
condition the amplitier is inaudible, both 42 35
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A HOME-MADE

HI-Fl QUTPUT

THE USE OF A TERTIARY FEEDBACK
‘WINDING ARRANGEMENT SIMPLIFIES
THE CONSTRUCTION OF THIS TRANS-
FORMER AND REDUCES THE COST.

jN last month’s article the author began an
explanation of his home-made transformer which
included descriptions of some interesting circuits
for its use. In Fig. 4, for example, a triode “see-
saw” phase-splitter amplifier stage feeds the out-
put pentodes. The tertiary winding, earthed one
end, supplies feedback to V1 via R2 and provides
& path for the cathode current.

If pentodes were used for the
splitter stage the sensitivity, held
back ratio, would remain the same,
ratio, and with it the amplifier
sensitivity, can be made variable

phase-
by the feed-
The feedback

PRACTICAL WIRELESS
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TRANSFORMER

BY W. GROOME

(Continued from page 400 of the September
issue)

sections with free leads, it can be connected in
the ultra-linear mode as shown in Fig. 7. 1t is
true that the tap at 50% is higher than is
customary but this closer approach to triode con-
ditions has not been found to be the slightest
drawback.

Ultra-linear connections are not the only, or
even the first, form of distributed load circuit,
for a more elegant circuit was developed in this
country several years before the ‘ultra-linear’
circuit appeared. However, the version shown in
(Fig. 7) embodies cathode loading which, as stated

with a 1002 potentiometer and
taking the feedback voltage from
the tap, as shown in Fig. 5 (last
month). This refinement may be of
interest to some experimenters, but
the triode circuit will be found
suitable for most domestic pur-
poses. The ECL82 valve, compris-
ing an amplifier triode and an
output pentode enables a two-
stage push-pull amplifier to be
built around only two valves—
and stereo using only four valves
becomes a practical proposition.

by shunting the tertiary winding [

Cathode Follower Output

The improvement achieved by
the use of feed-back over the out-
bput stage (apart from easing the
application of overall feedback) is
a ‘natural sound’ that is not likely
to show up on instrument tests.
[t is real enough, however, and the

il |

once-popular cathode-follower cir-
cuit with its virtually complete
cancellation of its own distortion
ind imnunity from the errors that can arise in a
somplex loop, gives a realism that is still hard to
setter. Its limitation to triode efficiency and the
arge grid voltage swing needed for full loading
1ave caused it to decline in popularity and designs
nore suitable for pentodes have become more
sopular.

These are the “distributed load” circuits, of
which the quaintly named ultra-linear version is
vest known. As the author’s transformer has both
iecondary sections split into two well-insulated

in an earlier paragraph, is a highly desirable
method of obtaining output stage feedback. Despite
the strangeness, on paper, of a load distributed
between anode and cathode, the relationship to
the ultra-linear arrangement can be appreciated
when the screen is considered, this being tapped

into_the transformer load in both cases. This is
obvious in the ultra-linear circuit; in Fig. 7, it is
still loaded by the transformer because its current
and signal are compelled to flow in the cathode
winding.
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Feedback

e

50 : 50 Distribution

This form of loading can be tried by connecting
the transformer as indicated in Fig. 8. Bear in
mind, however, that the output circuit is patented.
The transformer and its associated circuits must
not be compared with a well-known make of
amplifiers to which this form of loading is exclu-
sive. As 50:50 load distribution must be used, the

output stage feed-
back is already nearly
enough to give the

required reduction in
distortion and output
impedance and the
amount needed in the
overall loop is there-
fore small, For this
reason, a potentio-
meter is shown across
the feedback winding
in Fig. 8, which shows

the ECL82 circuit
modified for this form
of loading.

As the grid resistors
are returned to earth
(via the grid resistor
of V2A) the .D.C.
resistance of the cath-
ode loads contributes
towards the bias volt-
age of the output

Fig. 7 (righty—Here the

load is distributed be-

tween the anodes and
cathodes.

PRACTICAL WIRELESS
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Fig. 6 (lefty—Connections .for ultra-linear loading.
Fig. 8 (below)—Rearrangement of a two-stage

amplifier for anode/cathode loading.

sl
HI+ Y

[

_AAAA

Feedback to Ctand R2

=

|

resistance of these portions ¢
therefore be checked ar
the value of the bias resistors reduc
correspondingly, A variation of this for
of distributed loading has the grid resistors co
nected 1o the cathode ends of the load and 1
adjustment of the bias resistors is needed. It
not really suitable for use with a see-saw phas
splitter, but can be driven by a * concertina
circuit either in the straight form or in the hig
gain versions, one of which employs the ingp
resistance of the phase-splitter to load an amplif
pentode. and another using the pentode in stan
tion anode conditions. This phase-splitter ¢
also be used i a positive feedback circuit
high gain but it is preferred to keep the sigr
«clean " at every stage rather than have to cle
up an accumulation of distortions with the mi
feedback loop.

valves, The
the windings should

Input Signal

Now that crystal pick-ups have reached hi
fidelity standard. with outputs so much grea
than the magnetic types that were once essenl
for the discriminating listener, and radio tun
also deliver large signals. there is no Jonger
urgent need for great sensitivity in the dome:
amplifier. Indeed, amplifiers requiring as mi
as 4V input can be fully loaded, for the sig
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Fig. 9—A three-stage amplifier with another version of anode/cathode loading.

almost always passed through a pre-amplifier
trol unit first, and a highly sensitive amplifier
uld be hopelessly overloaded.
The straignt pentode and concertina circuit
town in Fig. 9 will give all the gain likely to be
’eded. The grid resistors of the output valves
e connected to the cathode ends of the cathode
ads. The front end can be altered if it is wished
try one of the high-gain versions, without
astic alteration of the remainder. The use of
o A.C. couplings is not likely to cause instability
th tertiary feedback, but direct coupling between
I and V2 can be uysed by the constructor
terested in the experiment. V1 and V2 could
triodes, i.e., a double triode.
The transtormer, of which constructional details
Il be given in the next issue. has been used in
variety of circuits, not all of which were con-
ered desirable when matters of cost and ease
adjustment were taken into account. All, how-
et, tended *o prove the inherent stability of the
tiary feedback system.
(To be continued)

P.W. SIGNAL GENERATOR

(Continued from page 482)

$o on, at 200kc/s intervals, until the generator
harmonics are t0o weak to hear.

The fifth harmonic of 200kc/s will be 1,000kc/s,
or 1Mc/s, and the generator may be tuned to this.
Harmonics of the generator will then be heard at
2Mc/s, 3Mc/s, 4Mc/s and so on, at I1Mc/s intervals,
until too weak to be found. It is, of course,
necessary to have a receiver with short-wave
ranges, for this purpose. By proceeding as
described, calibration marks can be obtained at
1Mc/s intervals.

In many parts of the country the National
Physical Labaratory signal on 2:5Mc/s can be
received. This will furnish a 2:5Mc/s calibration
of great accuracy. By proceeding as above,
harmonics of this will furnish calibration marks
at 5Mc/s, 7-5Mc/s, 10Mc/s and so on, at 2-5Mc/s
intervals. [ ]
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INCREASING

AMMETER

RANGES

By G. A. W. Partridge

WOST radio dens have milliammeters or

multimeters but not always ammeters. However,
a good milliammeter will make a useful ammeter
provided a reliable shunt is used. There are times
when it is desired to measure the currents of
heaters, small motors or such other apparatus
which may draw up to one ampere. In some cases
it may not be necessary to increase the range to
1A but only to, say, S00mA, which will mean using
a shunt of different resistance.
The resistance of a shunt can be calculated
from:—
R = Rm

n—1
Where R is the resistance of the shunt, Rm is the
nternal resistance of the meter and n is the multi-
plification factor.
For example, a 0—1mA meter is to be used in
a 1A circuit. Its internal resistance is 50Q. What
then will be the resistance of the shunt?

shorting lead

Yo load

Y co—"
"4 |
7 i

e, <JMilliammeter

Fig. |—Connecting a shunt across a milliammeter.

The range of the instrument will be increased
1,000 times, so n will be 1.000.
R = Rm

n—1
_50__
1000 — 1

= _ 50

999

= 0050
.+ will be appreciated that great accuracy is
-equired here. If the shunt had an error of 001
{ would make the meter inaccurate by 20%. A
shunt of this type would also have to be robust as
it has to remain accurate over a long period of

]
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time. There are special types of shunt on the
market which are very reliable. However, for
reasonable accuracy a shunt can be made up and
used for ordinary purposes. Fig. 1 shows a shunt
connected to a meter. It is mounted on a hard,
dry wooden base between two terminals. Note the
copper shorting lead which is for calibration
purposes. If resistance wire at one ohm per yard

it

Fig. 2 (above)—The calibration circulit.
Fig. 3 (below)—Multi-range shunts.

To milliammeter

To load

From supply

is chosen an 0-05Q would require 1-8in. About
2in. should be used and calibrated as shown in
Fig. 2. A reliable ammeter is the standard. The
rheostat is adjusted until 1A is flowing through the
circuit. The shorting lead is soldered on to various
points along the shunt until the milliammeter
reads full-scale deflection. The leads to the
milliammeter that were used when calibrating the
shunt must always be used as their resistance is
part of the milliammeter circuit.

Valve millivoltmeter

Bl

Fig. 4—A valve millivoltmeter as an ammeter.

Shunt

If various ranges are desired. several shunts can
be made up and mounted as shown in Fig. 3.

A.C. milliammeters are not very common bu!
readers who happen to have such instruments wil
have to calibrate their shunts on the frequency
that they intend to use. A.C./D.C. instrument
will have to have separate shunts for D.C. an¢
A.C. because it is only the internal resistance tha
affects the D.C. calibration, but the interna
impedance determines the calibration in A.C. work

Valve millivoltmeters can also be used a
ammeters or milliammeters for A.C. or D.C. work

(Continued on page 522)
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gOR a close approach to realism in sound
reproduction an amplifying system must be
capable of handling peak power levels greatly
exceeding the average sound level, in order to
accommodate transients.

Faithful reproduction of these transients s
essential if the character and vitality of the original
performance is to be retained. It is generally con-
sidered that a power reserve of 15-20W is desirable
for a good quality reproduction system, and the
full range of audible frequencies should, of course,
be amplified with negligible distortion or frequency
discrimination.

The Strand amplifier has been designed to meet
such requirements. The circuit contains several
well known features including a distributed loading
push-pull output stage. This arrangement enables
an output of 20W to be obtained for an input of
0-225V, with, 30dB negative feedback applied over-
all. An output of nearly 30W is obtained before
overloading occurs. The frequency response
characteristic at the rated output of 20W is flat
within +0-5dB from 30c/s to 2kc/s.

A two-unit form of construction has been
adopted as this avoids the use of what might be an
inconveniently Jarge single chassis. and also has
the advantage of providing more flexibility when
planning the installation of the equipment. Further-
more, good separation of the power supply com-
ponents and the amplifier proper is always
desirable as this reduces the chance of hum being
induced into the input stage.

Input Stage

A high degree of voliage amplification is
obtained in the first stage, with a good signal-to-
noise ratio due to the use of a Jow-noise pentode
type EF86. Negative feedback is applied to
the cathode of this valve from the secondary of the
output transformer, via a high frequency attenua-
tion network, C10, R14 (see Fig. 1a on Blueprint).

It should be noted that high stability cracked
carbon type resistors are specified for the anode,
screen and cathode circuits of VI.

The anode of this voltage amplifier is directly
coupled to the grid of V2A. The absence of a
coupling capacitor reduces phase shift and ensures
good stability at low frequencies.

Phase Splitter and Driver

The double triode V2 (ECCR83) functions as a
phase splitter and a driver stage for the output
valves. The two cathodes are connected to chassis
via a common resistor R8. and the valve operates
as a cathode-coupled phase splitter. This type of
phase splitter has a particularly good performance
at higher frequencies. The grid of the second triode
section, V2B, is earthed by C6, and the operating
conditions are determined by the D.C. potential
applied via R6.

Output Stage

A pair of EL34 pentodes, V3 and V4,
form the push-pull output stage. These valves
are operated under distributed load conditions. In
this method of operation, also known as “ultra
linear ”, the screen grids of the two output valves
are not connected directly to the H.T. supply but
are taken to tappings on the primary of the output
transformer. These tapping points are arranged so
that approximately 209 of the primary winding is
between the anode and screen grid circuits in each
case.

Output Transformer

The performance of any amplifier is very largely
determined by the characteristics of the output
transformer. The output transformer used in this
amplifier has a 7.000Q primary, with'a centre tap
and screen grid taps at 20%. A high primary
inductance of 225H ensures good low frequency
performance, while excellent response at the high
frequencies is attained through the use of section-
alised primary and secondary windings, which
reduce the leakage inductance to about 14mH.

The transformer is capable of delivering the full
rated output of 20W over the frequency range 30
to 20kc/s and upwards. The low frequency cut-off
point is Sc/s. Resonance occurs at 90kc/s and is
thus well beyond the audible range.

Power Supply

H.T. and L.T. supplies are fed into the power
amplifier by a four-core cable which is terminated
in an 8-way octal plug PL1.

All power supplies are obtained from the mains
transformer T2. H.T. rectification is performed by
V5 (GZ34) and filtering by L1, C13 and C14. The
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smoothed D.C. output is approximately 465V.
Protection is afforded against overload or short-
circuit of the H.T. line by the 250mA fuse, FSI.
The H.T. positive line and the common earth

return are connected to SK3, pins 4 and 6
respectively; the 6:3V 5A winding on T2 is con-
nected to pins 1, 2 and 7, 8 on this socket.

The H.T. consumption of the main amplifier is
about 140mA, and since the 410-0-410V winding
is rated at 180mA, a further 40mA may be drawn
via the two 5-way sockets SK4 and SKS5. Pin 3
of each of these sockets is connected to the main
H.T. line via a separate dropping resistor, and a
16,F smoothing capacitor is connected across each
auxiliary H.T. output.

12°

505

THE CIRCUITS AND WIRING
DIAGRAMS FOR THIS AMPLI-
FIER AND ITS POWER PACK
ARE GIVEN ON ONE SIDE OF
THIS MONTH’S BLUEPRINT.

Ey F. E. BENNETT

The values of R25 and R26 may of course be
varied to meet the requirements of a particular pre-
amplifier, radio tuner or other auxiliary equip-
ment, but the total H.T. current drawn from these
outlets must not exceed 40mA.

The second 6-3V winding on T2 is connected to
pins 1 and 5 of SK4 and SKS5, while the centre
tap of this winding is taken to chassis, as is pin 4
on both of these sockets. The maximum current
available from this 63 V supply is 2A.

Note: a supplementary L.T. supply of up to
1-'5A may be drawn from the 6:3V 5A winding
since the main amplifier valves consume a total of
3-5A. The modification required would be to dis-
connect the wiring betwcen pins 1 and 5 of SK4

Small fixing hole sizes

[ —

A._2BA clearance
B Jgdia
C._.6BA clearance

N Van VAR VAR k Mipon
S T N7 dotted lines
Fodahole ' Yadia hole | Fgdia. hote

for FS1 for SK4 for SKS
S — T
+
3" 1
o+
—_——
T2
Mains
P transformesr
2 i D-
. . Et EG- 35 dia hole ,-L
1% | LEchoke 1Lk i o i L. tor arommet %
| h'“! ‘*I {Alv T Q_L.__.__.@_J
+ @__QA |2 L o AY A
T 34 dia hoe’ | 15 i hote ¢ Materlal__18swg. Alumintum
L l -} tor grommet OGVS) -+ l -+

34 dla hole far grommet

Fig. 4—The drilling details of the power pack.

WWW americanr

adiohistorv com


www.americanradiohistory.com

506

and SKS and then to connect pins 1 and 5 of SK4
to pins | and 8 of SK3.

The 4-way terminal block is included in the
mains input circuit in order to facilitate the
transfer of the mains switch S1 to an associated
pre-amplifier if remote control is required.
Construction

The main amplifier and the power supply are
built on separate chassis. Both chassis measure
12in. x 6in. X 3in. and can be constructed from
16 or 18s.w.g. sheet aluminium, or may be pur-

PRACTICAL WIRELESS
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Where the installation demands some other
arrangement, one chassis may be turned through
90° with respect to the other, provided that the
two units are spaced apart.

Assembling the Power Unit

Complete all drilling according to Fig. 4 and
remove any burrs, Mount the components, com-
mencing with the smaller items and dealing with
the sides before the top of the chassis. The mains
transformer and the choke must be securely

] Bottom edge -
ﬁ ’ ' 12 ;
1
( : / Small tixing hole sizes
1 » Materlal FixIng holes, 11: A_2§A clearance
| 3" 18swp. Aluminium tor C5C7 B_lgdia
1
t
'
] Fixing hole
Ui 12° tor Ct
+ Ex
~+_ 1 1lg dia note + L, + ' ;/BTGT;";;_ 1 .
. .
Cut-out tor T for V3 450/—, J ., 4 . 13.(6
le > 1
g | 34 dla hole 2%¢ , -+ +,
for V2 34 dia hote 1
tor Vi :
B \ . ]
)
% A
<) t
: wrl | !
© ; ]
i
170 : R .
S ‘ | g dia Kole
I , for VR
Ba.. 4B '
q?‘\Tagstr!p ] : Beoétom
I tixing holes L i +. ge
1
v » ]
2" 2%g 1=
- ¥ +
' v . 5* .
""—‘%‘] 2% T 2
8. ]
t - B k = g . l/z'flanges
1 By i A Tagstrip 35 dia hote 1 benad[oﬁgwn
vl ¥ - IXing
: 1 o holes ? T for grommet dotted lines
| R — - @
t ‘% Sgdia hote %. Eﬁf/ 1l
1
L

! for SK2 Py ‘

f

Bottom edge

Fig. 5—Drilling dimensions for the amplifier chassis.

chased in prefabricated sections requiring only
bolting together.

The arrangement of components and wiring
shown in Figs. 2 and 3 (sce Blueprint) has proved
very satisfactory and should be adhered to as
closely as possible.

The orientation of the mains transformer,
smoothing choke and output transformer should be
particularly noted. It will be seen that when the
two chassis are side by side—thus providing the
most compact installation—the core of the output
transformer is at right angles to the core of the
mains transformer and choke, and hum pick up is
reduced to the minimum.

bolted in position, with washers beneath the bol:
heads and nuts. Fit rubber grommets to the three
holes adjacent to the mains transformer; also to
the hole at the side of the choke, and to the hole
for the mains cable in the front side panel.

Feed each of the three groups of leads from the
mains transformer through the appropriate grom-
met hole, then proceed to wire up. checking the
colour coding of these leads with the circuir
diagram (Fig. 1b) and the wiring diagram (Fig. 3
Pay particular attention to the heater leads. Eac"
pair should be tightly twisted and then be rur
close to the chassis, in the angle of the sides and
top wherever possible.

WwWWwWWwW.americanradiohistorv.com



www.americanradiohistory.com

October, 1962

Assembling the Power Amplifier

Refer to Fig. 5 for details of the chassis
drilling. Proceeding around the sides of the
chassis, fix in position the following items: clips
‘or capacitors C5/C7 and CI; input socket SKI
ind gain control VR1; and 3-way tag strip and
output socket SK2. Mount the valveholders,
:nsuring that a skirted. low-loss B9A holder is
tted in V1 position. Fix the 10-way and 5-way
group boards, and the two 3-way tag strips to the
anderside.

Wire the heater circuit to the valveholders using
iightly twisted leads. Run these leads close to the
chassis.

Mount the output transformer and securely bolt
n position. The group of eight terminal posts on
the underside of T1 must be adjacent to the output
socket SK2. Indentify the primary leads and
connect these as shown in Fig. 2.

Now proceed to complete the amplifier wiring
stage by stage, starting at SK1. Pins 2 and 7 on
the valveholder of V1 must be connected to the
sentre spigot. Avoid overheating the high stability
resistors when soldering these components in
position. To facilitate the wiring opecration, the
dual electrolytic capacitor C5/C7 should not be
placed in position or connected up until all the

PRACTICAL WIRELESS 507

other components associated with V1 and V2 have
been wired in position. Furthermore, note that
the metal can of this capacitor must be isolated
from chassis by means of an insulating band fitted
around the lower part of the can. Ensure that the
bottom of the can is clear of the chassis before
tightening up the clamping screw. The earth
busbar should be ignored until all the foregoing
work has been completed. .

The method of ascertaining the appropriate.™
values for R14 and C10 is dealt with later.

Earth Busbar

It will be noted that an earth busbar is used for
all earthing connectigns in the amplifier chassis.
The busbar is earthed to the chassis at one point
only—this being close to the input socket SKI.
This arrangement minimises hum picked up from
currents circulating in the chassis. The busbar
should be made from a length of 14 or l6s.w.g.
tinned copper wire. This wire should be stretched
out so that it is straight and rigid. Solder a tag
to one end of the wire and secure this to one of
the screws holding the input socket SK1 in
position. Make a sharp bend about 1iin. from
this anchored end of the wire, and make another
about 7in. further along but in the opposite
direction so that the frec end may be anchored on

COMPONENTS LIST

| Resistors (All 10°/, 2W unless otherwise stated)
RI 390k high stability, cracked carbon

R2 100k high stability, cracked carbon

R3  2-2k high stability, cracked carbon

R4 1002 5%, high stability, cracked carbon
R5 47k R7 270k R9 33k

R6 IM R8 82k

RIO 180K, Matched to within 5%

R12 410K\ Matched to within 5%,

RI4 see text RIS 2-2k RI6 2-2k

RIT 470Q) 5%, 3W w.w.

RI8 470C) 5%, 3W w.w.

RI9 330 R21 33Q R23 Ik

R20 33Q R22 33Q R24 Ik

R25 9k 2W (2 x 18k I W in parallel, see text)

R26 3k 3W w.w. (see text)

VRI M carbon potentiometer (pre-set)
Capacitors

Cl  O-5uF paper 350V

C2  0-054F paper 350V

C3  47pF silvered mica +10%,
C4  50uF elec 12V

C5  8uF elec 500V (dual section with C7)
Cé  0-25.F paper 350V

C7  8uF elec 500V (see C5)
C8 0-5uF paper 350V Ci2
C9  0-5uF paper 350V CI3

50uF elec 50V
8uF elec 600V

Cl0 see text Cl4 8uF elec 600V
Cll  50uF elec 50V
CI5 16uF
<l ,6#,,} dual elec 500V
Valves
vl  EF86 V3 EL34 V5 GZ34
V2 ECC83 v4 EL34

Choke

LI L.F. choke 10H 180mA 200Q) (Gilson

WO01341 WES)

Transformers
Output transformer. Primary 7000Q,
centre tap, 209, screen grid taps.
Secondary 17, 3, 7, and 15Q (Gilson
wo01932)

T2 Mains transformer, with tapped primary,
200-250V. Secondaries 410-0-410V,
180mA; 5V 3A; 6-3V 5A; 63V CT 2A
(Gilson WO0I566WES)

Fuses (2in. miniature fuse cartridges)

FSI 250mA  FS2 2A FS3
Switch
SI  D.P.S.T. Toggle.
Sockets
SKI coaxial (Belling Lee L604/S); free plug

(L734{P|AC)

4-way, with plug and cover (Cinch)
8-way (octal valveholder)

5-way (T.S.L. B5B); free plug (T.S.L.
A5B)

5-way (T.S.L. B5B); free plug (T.S.L.
A5B)

SK2
SK3
SK4

SK5

Plug
PLI Octal plug

Miscellaneous
Three fuseholders (Belling Lee L575). Valve-
holders: three octal; one ordinary B9A and
one B9A nylon loaded with screening skirt (for
Vi). One l0-way and one 5-way group boards
(Bulgin CIl4 and C109). Three 3-way and
two 4-way tag strips. One 4-way terminal
block (Grelco). Two chassis 6in. x 12in. x 3in.
(Mome Radio Ltd.). One voltage selector
panel  (Cinch 75/881). Capacitor  clips,
grommets, etc. .
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the 3-way tag strip which is mounted on the side
of the chassis.

The various earth connections can now be made
to the busbar. This is best performed by proceed-
ing systematically from the input end of the
chassis, and checking with the under-chassis wiring
diagram. Tinned copper wire of 18 to 22s.w.g. is
suitable for the branch leads.

Output Impedance

Th: eight terminals on the
secondary of the output trans-
former T1 may be connected in
various ways in order to provide
output impedances of 1-7Q, 3Q,
7Q or 15Q. Details of these con-
nections and impedances are given
in Fig. 6.

The component values for the
H.F. attenuation network. R4,
C10, in the ncgative feedback loop
are dependent upon the loud-
speaker impedance. and should be
selected accordingly from the table
below,

Ouput Impedance R14 C10
30 3.9k 470pF
70 5-6k 330pF
154 82k 220pF
R14 must be a 5% high stability
resistor.
C10 must be a 5% silvered mica
capacitor, i
Hum i
Negligible hum has been e

experienced with the heater supply
to the amplifier valves unearthed,
as shown in the diagrams. It cannot, of course, be
assumed that this will prove to be so in all cases,
since minor variations in the layout of components
or wiring can upset the hum balancing properties

ETo R 4
Fig. 6—The transformer connections.

of the circuit. If hum does become troublesome,
experiments should be made in earthing (to the
busbar) one side of the heater circuit, firstly at V1
valveholder and then at other valveholders in turn.
If this does not effect a cure a potentiometer
connected across the 6:3V supply in the power unit
(wired to pins 1 and 8 of SK3) with its slider
connected to chassis may eliminate the hum. A

PRACTICAL WIRELESS
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10092 wire-wound potentiometer should be suitable
for this purpose.

The amplifier must not be put into operation
without a loudspeaker, or a suitable dummy load,
connected to the output socket. In the event of
a “howl” from the loudspeaker, turn the gain con-
trol to minimum and switch off immediately. This
“howl” will indicate that the feedback loop is
connected in reverse sense—and positive feedback

PEEE T T R iy AT

An above-chassis view of the amplifier.

is in fact being applied. The remedy is to change
over the two leads that connect the outer secondary
terminals on the ouput transformer to the socket
SK2.

A Sterco EXPERIMENT

(Continued from page 496)
Alternatively a fairly lengthy effects sequence
(such as “sea with seagulls™) can be laid on one
track starting from the beginning. and then on the
other track staggered by playing the effect
through about 10 or 15 seconds before commencH
ing to record it. The commentary, which goes o
last of all will normally need to be inserte
“blind”, relying on the cue marks affixed wit
sticky labels whilst the monitor track still exists
These labels should subsequently be peeled o
to reduce the chance of the tape catching in th
head as they pass through.
Mistakes
Finally, the correcting of mistakes. This ca
often mean starting all over again, and muc
patience is needed if it does. Single words or ver
short sentences can be recorded in place of exist
ing matter without the absence of the few note
of background music or effects being noticed, 1
the sound on one channel drowns the commentar
on the other it may be sottened by runnin
through the recording lead, with crase guard fitted
with the instrument switched to record and th
level at zero.
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MINISCOPE

&

{Continued from page 412 of the September issue)

;9N his description of the circuit, begun last
month, the author referred to the advantage of the
cathode-follower input stage of the signal ampli-
fier, which is that considerable shunt capacity is
tolerable here without high-frequency loss.
This has the further advantage that the
gain-control does not affect the anode current
of the cathode-follower stage, as it appears
subsequent to it, and thus the anode current
can be passed through a moving-coil meter
for simultaneous use of the cathode-follower input
stage as valve-voltmeter for D.C. For this purpose
the signal input is D.C.-connected. which is fully
permissible on account of the large acceptable
input level.

The input cathode-follower will accept a drive
of 60V peak to peak without distortion under the
operating conditions adopted here. All calibra-
tions are made to apply for and include the
characteristics of a special probe head with a
dividing ratio of about 15:1 (the construction
of this probe and discussion of the reasons for its
necessity will appear in a later article). The
Miniscope should not normally be used without
this probe. The actual acceptable input maximum

By M. L. Michaelis

is thus about 900V peak-to-
peak A.C., D.C. or mixed,
which is ample for all normal
purposes.

With the linear design range
of 60V p.p. for the input
cathode-follower, and a cathode
resistor of roughly 30k (RS53),
the anode current swing will be
2mA. The resting anode current
should be just a little more than
half of this, so that the valve
just does not cut off on negative
peaks, and consequently a
value of about 1:3mA has been
chosen. This would require a
positive bias of about 30V on

the grid, or a corresponding
negative bias to which the
cathode resistor must be

returned, in order to set this
desired operating point. The
former alternative is intolerable,
as the positive grid bias would
react back through the signal input into the
test circuits and would even be nullified if
the signal source had a low impedance. Thus,

the cathode resistor RS53 has been returned
to a stabilised bias supply of about 35V,
using two Zenmer diodes, D10 and DIl

Stabilisation is here used to avoid undue slow or
fast fluctuations of meter-zero and to avoid injec-
tion of timebase signals into the Y-amplifier as
part of the same bias supply is used in the time-
base circuits.

The meter movement used is a cheap surplus
thermocouple R.F. meter, modified for normal
moving-coil function (see ** Experimenter’s Power
Pack”, in the January 1962 issue), It is
shunted to give 4mA f.s.d. and has zero-
deflection as normal at the left. RS51 and the
potentiometer VR12 (meter balance) augment the
no-signal standing anode current of the input
cathode-follower to exactly 2mA, so that the
pointer then stands at mid-scale, where * O™ on
the new scale is placed. To the left of this centre-
zero the new scale is labelled * negative ” and to
the right * positive” and calibrated such that
quarter deflection corresponds to minus 400V and
three-quarters deflection to plus 400V. The scale
is continued linearly to plus and minus 600V on
each side respectively and a dot labelled “off ”
made at the actual mechanical zero on the left.
The resistors in the probe are subsequently
trimmed to make this scale hold trwe. The final
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input impedance with probe will be about 2M in
parallel with a few pF capacity.

R53 itself is not used as gain control, a separate
potentiometer VRI13 being fed via a coupling
condenser C33 instead. There are two reasons for
this. Firstly, if R53 were the gain-control it
would be carrying D.C. and any movement of its
slider would thus pass spurious transients on to
the - following high-gain amplifier chain. This
would cause intense fluttering of the trace on the
€RT, causing it to jump temporarily right off the
screen with everything but the slowest movements
of the knob of this gain control. Secondly, were
R 53 itself the gain control, consider the conditions
which would then prevail at *“ minimum volume ”,
when the slider would be down at DI11. 1t would
then pick up the full ripple voltage from the bias

— vg =-0%5
a4l
FL,
< £
Eo;
- €
.g S
S 2—
a \
8 —
c
< 4
!
Q 50

Anode voltage -

Fig. 2a—The anode-characteristic curves of a typical
pentode valve, to explain the phenomenon of *‘bottom-
ing.”” Under the conditions shown, the anode current
cannot rise above 2:3mA, reached at —2V at the grid,
however much the grid voltage rises further in a
positive direction. The anode voltage thus *‘bottoms"’
at about 20V, represented by point B on the curves,
as soon as the grid voltage reaches —2.

line and cause this to be amplified through the
amplifier chain. Experiment showed that this
ripple is just sufficient to give full-screen deflection
on the CRT under these conditions. But, with
the actual arrangement used for the gain control,
VR13, C33 blocks the D.C.,, so that there is no
flutter upon movement of the knob, and R53 and
the low-internal impedance of the cathode
follower form a ripple-voltage divider of about
300 :1 reduction, which is thus the maximum
(negligible) ripple-remnant passed on to the
amplifier from the bias line, and it is further
reduced, down to zero, as the slider of VR13 is
slid down to chassis to reduce gain.

V1 triode (pins 1, 2 and 3) and V2 form a
conventional R.C.-coupled three-stage amplifier,
The average gain per stage is somewhat under 10
on account of the very small anode loads and the
negative feedback given by un-by-passed cathode
resistors throughout. Both these measures are
necessary to obtain the required extension of
level high-frequency response up to over 100kc/s.
The small anode loads tolerate correspondingly

October, 1962

high unavoidable stray capacities before the time-
constant rises to the order of a period of a cycle
of the highest frequency to be passed (the rough
criterion for high-frequency amplification limit),
and the cathode-negative feedback gives the usual
additional linearisation, stabilisation and greater
freedom from ageing and manufacturing tolerances
of valves. The first stage of this amplifier chain has
the lowest anode load (R50); subsequent stages
cannot have such a low load on account of the
need for the greater voltage swing at those stages
and the final requirements for full deflection of
the CRT (about 100V p.p. in the tube used in the
prototype). :

Note the generous grid-stoppers used at all
stages, including the input cathode-follower.

Parasitic Prevention

A chain of high-slope triodes as used here in the
signal amplifier is very unlikely to be stable if
any arbitrary wiring arrangement is used. In fact,
it 1s virtually impossible to make more than two
stages of the ECC81/EC92 type of valve run stable
if grid-stoppers are not wired very close to all
grids and wiring dtherwise kept very short and
direct.

It must be remembered that cathode followers
count as normal amplifiers for the purpose of
parasitic oscillation considerations because the
tiny distributed capacitive and inductive strays
responsible for these VHF oscillations will make
the stage appear as a normal amplifier or oscil-
lator at VHF if all the stray virtual components
were drawn in on the circuit and the cathode-
follower arrangement at lower frequencies were
disregarded.

Phones

63V AC or Ra
low impedance
extension loudspeaker
terminals of
recelver

G

Fig. 2b—A simple method for trimming two con-

densers, Ca and Cb, to have exactly the same capacity

ratio as the resistance ratio of two standard resistors

Ra and Rb. Various small condensers are tried in

parailel with Ca or Cb, until minimum sound is heard
in the headphones,

The common manifestations of severe parasitics
in high-slope triode chains can be of a form
outwardly so puzzling that some further discussion
is not out of place. The common symptom is—
namely, in a poorly-designed amplifier of this
type, strong low-frequency motor-boating. The
uninitiated experimenter will not attribute this to
VIIF parasitics and will start looking for the
“normal” causes of motor-boating-—namely,
inadequate H.T. decoupling. He will then find,
however, that the inclusion of large decoupling
condensers or even feeding the stages from

(Continued on page 513)
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PORTABLE TRANS [RECEIVER No. 18

A  selt-contained  Trans/receiver
Telephone and C.W. Range approx. 10
miles. Frequency ;-9 Mcys (50-33.3 meters).
Valve line-up: three ARP-12, one AR

one ATP4. Complete with aerial, H.T.
and L.T. meter and all accessories.
Welght 20 b, Size 8 x 10 x 17 in,

oNLY £5

tor

carriage 10/-

VYERNIER DIAL
Mode) T.501

A precision vernier

dial with approx. 8

FANTASTIC
SCO0P !
&-Transistor

to 1 ratio. Surface Pochet Radio
mounting. Accura- Cemplete  with
tely centred metal leather case and
insert for iin. shait. carpiece. Fully
Reads counter clock- guaranteed

wise 0-100 in 180°.
liin. diameter dial.
13/16in. front to back
14/-. Post Paid,

BUDGET UNIVERSAL TEST LEAD KIT IN PLASTIC CASE

Consists of 4gin. long x
{in. dia. red and black
plastic handle pin prods
with heavy duty g7in.
rubber leads with 5000v.
breakdown insulation
termynating 2in. loneg x
«n. dia. plastic grip
banana plugs. 3 scts of
interchangeable Termi-
nals are included (spade
lugs, phone tips, alliga-
tor clips), all slipdircctly
on to banana piugs.
9/6. Post Paid.

£6.19.6

S.A.E. for leaflet

PRACTICAL WIRELESS
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SET VALUVE £
YET KNOWN— ¥

FUN TO BUILD—X
FUN TO OWN!

GREATEST TRANSISTOR

A 5 stage medium waveband radio
which can be built in one hour, No
aerial or earth required. Built-in
ferrite rod aerial brings you top
noteh reception both indoors and
out, extremely efficient circult
greatly reduces battery drain—pro-
vides longer playing time., Uses
popular 9v, battery. This set has the
appearance of sets worth 7 to 8 gns.
and works as well as sets 4 times the
price, remember the saving 1s not in
the parts used but by you making it
yourself. Complete in case. Size 5} x
3i x liin., advance G.E.C. drift-field
transistors, genuine 2iin. speaker,

tu?inz condenser,

volume control with

switch, etc, All parts 37l6
sold separately. P. & P.2/6

THE MOST USEFUL
AMPLIFIER EVER
PRODUCED !

4-TRANSISTOR
PUSH-PULL AMPLIFIER ¥

MODEL PK.543

Ideal for making powerful Transis-
tor Radios. Tape KRecorders. Babv 3

Alarms, Record Plaver, Intercom, etc.,

must be heard to be appreciated.

sk eskokoksfokokskokesk dkokksk ok kok ko
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NOT A KIT—

onLy 52[6

READY BUILT UNIT P, & P. 1/6

speaker,

A MINIATURE
TRANSISTOR TAPE
RECORDER IN SEMI
ASSEMBLED KIT

NEW! “STEREO-STETHO"

FORM HEADPHONES
Freq. response

40-16000  cps,

Consisting of three transistor amplifiers, Impedance 15
record/play, volume control, miniature ohms. Equip-

forward-stop-rewind-switch,
of tape and spare reel, motor. attractive
coloured case, Mic. and earphone sockets,
pick-up coil, mike, ear-phone and carrying
handle supplied. Standard battery operated.
Simple to put together in icss than one
hour. Brand new and guaranteed.

onLY £6.19.6

A guaranteed saving of at least £4! Resulta | ment
comparable with similar built-up recorders
selling at around 12 gns. S,A.E. for further
dctails, Order early.

SLIM
RADIO
e e PLUGS

Two-way, black bakelite
solder terminal PLUG. Panel
mounting, neat finish, Stan-
dard size 2/6 each. (Plug only).

ped with two
individual
transducers
and cord sets
for true stereo
reproduction
Extremely
sensitive, the
sound is car-
ried through
plastic
tipped
removable earbleces, Ingenious
hinge device permits adjust-
to any desired spacing.
Weight less than 2 ozs. May
also be used for monaural
listening. 27/6.

reel

MINIATURE EARPIONE

A really sensitive dynamic earphone of
exceptionally fine quality. Provides clear
reproduction of music as well as speech.
Fully Guaranteed and complete with
transparent ear insert, 3 feet cord, sub-
miniature plug and socket.
CR-5 High imp. crystal 6/_ Each
.
CALLERS ONLY BARGAIN!

MDR-4 Low imp. magnetic Post 1/-

LEAD ACID ACCUMULATORS ONLY
(unspiliable), 2 volts 16 A.H. Ideal
for 6 volts and 12 volts supply.
Brand new original cartons. Size
each 4in. x 6in. x 2in. EACH

Mintmum lots of six will be sent by post for 20/~
post paid.

WIRELESS SET No. 19

This most famous Army Trans/ ¥
Feceiver covers 28§ Mcfs, ¥
(150-37 metres in two bands and ¥
230-240 Mc/s V.H.F.). Has an
intercom, amplifier. Deslgned
for 12 and 24 volt operation.
Uses a 6-valve superhet re- *
celver, IF. being 465 Kc/s, anda ¥
6-valve transmitter designed for ¥

i W. operation. ¥

seotokokskskskskskokskskoskok ok kR ok skskskokskkok sk skskskok kokok ok

*%k

meter for voltazes, aerial loading and current tests.
Controls: Frequency tuning, P.A. tuning, Gain control. MCW,
CW, R/T switch, Het-tone netting, offi-on, Quench, aerial—AVC- 3%
LT-HT—Drive tests, Supplied complete with valves and instruc- ¥

tion book. *
onLY 65/= FEW ONLY LEFT §
Carrigge 10/-, Don’t be disappointed—Order Now

MAJIL ORDERS TO
(DEPT. P.), 32a COPTIC STREET,
LONDON, W.C.1

Feskoksieskokokskokokok kR sk kokok ok ok k>

CALLERS WELCOME AT
87 TOTTENHAM COURT ROAD,
LONDON, W.1. MUS 9606

*
¥*
*
*
i
wkkskskokokokokskokokokskskokskokkkkok %
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cliassis

is more than just a radiogram chassis

NS Gun Gun Sy Sy Sy WOD Gun SN WER Gy EEl W WEE SEE SmE b e

Past this coupon or write for catalorue or call at our showroom

for full demanstration and professional advice on your |
llation. Open 9-5 including Saturdays. I

poc |

NAME

ADDRESS

WARLTERS ROAD, HOLLOWAY |
LONDOAN N.7. NORTH 3213

ARMSTRONG

It is a carefully designed combination of tuner,
control unit and amplifier in one compact unit
which can be used as the basis of a complete
high fidelity system. A system which can include
tape recording and playback as weil as radio and
record reproduction.

STEREO 12 MK.2 £43.10.0

8 watts push-pull output from each channel, 16 watts total.
VHF. with automatic trequency control, medium and long
bands. A hi-fi system on one compact chassis.

£32.15.0

STEREO 55 (Hllustrated)

A junior version of the Stereo 12 Mk. 2. 5 watts per channel.
10 watts total. VHF and medium bands. Inputs for tape.
pick-ups and possibie future stereo radio.

£30.12.0

JUBILEE MK.2

A mono chassis of 8 watts push-pull output and covering
VHF, medium and long bands. Separate tone controls.
A.F.C. Pick-up and tape inputs.

£22.18.0

AF208

An AM/FM mono chassis of § watts output covening VHF
and medium bands. An inexpensive version of the Jubiiee Mk.2

0A2 GI- PYNL 578
88 g TesTeD malcuasantezo i 37 & 1 AERO SERVICES LTD
oD3 5/ PYSS 9/ Retail Shop: 85 TOTTENHAM COURT ROAD
0Z4 5/- Please send S.A.E. for latest price list PX25  10/- Tei: LANgham 8403
1G6GT/@7/-(6BR7  12/6/1437 14/6/ DAFIS 3/B(E142  8/-lQ135  7/G) Haad Oftce ond Warchouse: 14 SOUTH WHALF RD,. W.2. Tel. AMB 0151/2, 0677,
IH5GT 9/-|6BR3 5/-[2518GT/G |DFY6 7/8|ELR1 8/-QQV03-10 Please send all correspondence and Mail Ordere to the Head Office.
INSGT 8/-|sBWS 9/ 8/-lDK92  9/-|EL8s 7/ 30/-
IRS 8/-[6BW7  9/-[2574G 9/6/DK96  7/B/ELY3  6/6]QBL05/45 TRAnsm'roxs—mnum l‘uv Quality: OU44 7/6; OC43 8/8; OCTS 7-; OCTBD 7/-;
184 5{-18C4 2/8(2546GT B/-|DLYS  5/8|K1s21  Bfa 15/-] 0081 7/-; OCRID 7/-, OCTR 8]-; Pair of Matched OCT8 or OCSL 18/-; set of two
183 5/6l6CD6G 1712407 T/-JOMT0  4/BIkMaa  B/6QSIS0/10 | OCTS and ome OCIHD or St oi twe OCRL o one OGALD 18/-. Substandard
IT4 4/-|6CHG 613085 6/8[£140F 15/- EN3L 10/~ 10/~ § Transistors, perfect to use on reduced voitage, OU44 3/-; OC45 3/-. Brand New
1U4 7/-[8CL6  10/-/30KLL - O/6|RATG 7B N3z  10/-|QVO04-7 7/-|R.C.A. Transistors: 2N410 (OC45) B/-; 2N412 (OC44) 5/-; White Bpot 2/8; Red
s -|6CW4  14/-30LI15 12/-(EABCBO §/= Y51 8/-|R10  15/-{upor /83 Yellow Spot /10 Green Snot 116,
2028 8/-[6E5 7/-130PL1 10/3[EACOL  4/- EYSL  9/-[RL1S 12/
2CW4  14/-|6F5 §-J0PLI310/6 BAFSS 8/6 EXS1 /6| ULy 35 SEMICONDUCTOR DIODES—Silicon: $X 341, 60 pui.v., 290 mA I.C. 3/.; 8X642,
2D21  6/-J6F32 B/ EBCIL 7/9 EYSG  Bf|TZ40  50/- ] 120 pa.v., 270 mA D.C. 3/6; SX643, 180 p.l.v., 260 mA D.C. 3/6; SX645. 100 p.l.v.,
2E22  25/-|8F33 EBESO 9/0 Bzl 8/6|ULs 25/ | 190 mA D.C. 5/6; BXTSL, 60 pui.v. 750 mA D.C. max. switching speeds 100 me/s /6.
2E26  20/-]6J4 EJrs3 50 o/-{U24 10/- | Germaniumn: CGIZE, 25 p.i.v., 30 mA max 1/8; CV442, 26 pi.v,, 30 mA max. 1/8.
3A4  4/-875G ABFSY 7-|U 11/-
3A5  b/.6J6  3/6[12 -l a1 12;. G e n G B e
3E29 50;- 6J7G 5/ 30L6GT 7/- BCCI0 9)- §ZluseL o) | 2APL 25/-: VCROT 40/-; 091 BO/-; VCRI3R 60/-. Rascn for the above 3/8 each.
3Q4 T-BKTG 2/-7 5/8[ECCTy 15)- llL':}Dl) $/-|UABC80 8/6 SPECIAL OFFER (Stricly limiled to Personal 8hoppers only)
3v4 8/8/6K8G 5/ 75 4 B/-'KI'SC 25/-|UAR42  8/- Coggor type 339 Double Beam Oscilloscopes in full working order for £13/0/0 only.
4-65A  60/-I6L6G  6/-30 8/-|KT4L  12/8JUBCLL 7/ Demoustrations o0 request.
v be, A ‘

16 -|85 A KT86  15/-{UBi‘S0 86 !
5V4G  8/-16Q7G  68/+715A / 2 9/-{ML6 6/~ UBEBY /643000 ciﬁfvfniﬁfmﬂi@f sconmu MT:&X‘%?&‘SE? 2:0‘1‘&%%?25{‘;:3‘8
5Y3G  4/-|63G7  5/-|303 80/-|ECI35 10/-IN78  12/-[UBL21 13/- f which can be independently adjusted | tapped at 19-15:20-24-30V, 2A., 25/8
SY3GT 6/-[68K7  5/-|807 0/6)ECH42  9/6/PCY7  10/-|UCUSS  B/-[10 operate at anv voltaxe irom 3.5 to | MTIGAT, input 200/250V, output
523 8/.8SL7GT B/6|813  65/-|ECHSL T/6IPCCRS  8/-|UCH2L 878 |24y D.C. The relay can therefore be $8/6
5Z4 9/-16SNTGT 4/C[332  15/-| ECHSS B/8lI'CORS 8/~ UCH i s/. used for mequence switching, energlising
524G 7/-|6VeG /-866A 88 15/-/UCHAL  8/-feuch vontact tu turn as the voltage iv tapped at 12-15-20-2 4
6A3 8/-|6X4 5/-1981 A 11/-1UCL82 11/~ lincreased to max. 15/~ I. & P. 3/ Amps 38/
6ABGM 7/-[6X5G  4/6(955 9/6|U'L83 12/6 ] ——— e e Packing and Postage 5/-
8AB7  4/-[6YBG  b/-|2051 9/8{UF4l (/-] FOST OXFICE RELAY3 TYPL 3000 AT BOTORS
6AGS5  B/-|674 6/-[3570 0 14/-{UF42 B)-§ 2 C.0., 600mA, 10kQ Coil, sec. A SOOI
6AGT  7YI0FL  7/-|5751 P gi-lpcrst gpuean w6l hand L. 7 T gye | Alreratt Dymamotor | converted | to
8AKS  5/-11E2  20/-[3763  10/-|EF42  7/6,’CLs2 10)- 8/-}4M + 4B 500mA, 2500 Coil I ]
6ALS  4/-lILE3  20/-16080  20/-[EFs0 /- PCL83 10/-|U 12/-f sec. han 8y | developing approx. 6U watte. at 6-5000
6AMS  4/-|12AT7  b/-|614n 6/6/1°CLAS 10/-|C goy . | Amp. 65000 Coil, brand Lbin ) Lomienecl take off shatt giring
BAMS 4/-12AU7  5/-|7586 7/8[1°CL8s 13/ 9/8 1076 PO u(; |lnn 'ralm of 50 : cah be en-
6AQ5  B/-[12AX7 6/-/7895 7/-IPCLRG 11/~ 6/ [53 + 1. lAmp asonn. brani acechly handlori by electigmagnetlc
6AS8  B/-[IZAYT 10/-|902 2 3/8[1PL3s u/- 8/-] new ., ! Jafg | clutch. Sultable for fan drives, polishers,
6ATS  5/-12BAS  8/10003 7/ EFSA  10/-IPLRL  10/I1TY - ete 20/ Poon Labliie=o= — i 4
6AUS  7/-|12BES  5/-ARII2 3/8 £FIs3 10/IP1.82  8[-IVGTI2810/- UNITORS MINIATURE PANEL MOUNTED
6B8 5/-|12E1  20/-|A%ZL 9/~ EFIS1 10/-[I"1.88  8/= WAIM  6/-f 4WAY plugs and sockets  4/8 per palr METERS
6B8G  B/6[12KTGT 7/-laza 7/8|EL! "n 2f-{11.84 8/~ N3 5 A-way plugs and sockets 5/% per pair | 14in. Round Flish General Electric
GBA6  8/-]12QTGT 5/-|AZd4l 9/~ 12/-[PT15  10/- ¥ plugs and sockets /6 per pair | Meters, available in the follnwing
SBES  8/-'128K7  5/-lClz  10/-| 5/-DYu2 12/« X6 8y pI3-way plugs aml sockets #/6 per pair | ranges: linA 25/-; 6m4 20/-; 76mA
6BHS h 8- I28LIGTT/6IC 9/. hMl 8/-IPY8D  T/6XRIM  7/-|25-wAy plugs and sockets 12/- per pair | 20/-; 100mA 20/-; 150mA 20/..
6BJA  10/=/128N7GT |0
6BQ7A 8/~ /8 DA30 20!- Unless stated otherwise, piase add 2/6 in the £ to cover pontage and packing, subject to a minlraum of 1/8.
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(Continued from page 510)
entirely separate rectifiers and smoothing will
make virtually no difference,

This form of motor-boating, which may be
called * parasitic motor-boating ”, is a new form
of instability which has arrived with the advent
of modern high-slope valves. Older valves of the
old PM2HL or HL2 class had far too small a
mutual conductance to give parasitics of the
pecessary intensity if at all. Thus motor-boating
with such low-slope valves was almost invariably
due to insufficient decoupling, increase of which
then effected a cure. But, when using modern
high-slope miniature valves in multi-stage high-
gain audio amplifiers, both possible sources of
motor-boating must be watched and distinguished,
which should not be difficult from the above
discussion of the symptoms.

Parasitic motor-boating is positively cured by
wiring adequate grid-stoppers very close to all
grid pins. Normal values of 1k
are not necessarily sufficient;
10k is more advisable in a multi-
stage amplifier and sometimes
47k or more may be needed.
Emphasis is on “really close ™
to the pgrid pins, which means
cutting off the wire end of the
resistor to within a fraction of
an inch. bending a hook which
is passed through the tag on the
valve-holder and pinched with
pliers and then soldered. The
resistor thus stands as a “tree ”

projecting immediately from
the valveholder. Nothing else
whatsoever must be wired

direct to the grid-pin con-
cerned. It is often not permis-
sible to run a neat wire from
the grid-pin to a nearby tag on
a tagstrip and wire the grid-
stopper there, not even if the
connection is as short as less
than an inch. With high-slope
frame-grid  valves the in-
ductance of this short lead can
be sufficient to bring the
parasitic resonant frequency to
within the range at which the
valve can oscillate. “ Neatness ”
must here, in a sense, be sacrificed for stability!
It is necessary to remember that no cbject, wire,
etc., has zero capacity or zero inductance; thus
‘every circuit whatever its appearance on the
'theoretical circuit, will in practice also have a VHF
resonance given by the stray inductance and capa-
city. Oscillation is then likely if the circuit is
associated with a valve or transistor capable of
amplification at the stray resonance involved. This
oscillation is prevented by means of heavy resistive
damping of the tuned circuit involved, by means of
interposing a large resistance in series with its
virtual “coil ?, which is our familiar grid-stopper.

As far as the Miniscope Signal Amplifier is
concerned, 10k grid-stoppers throughout proved
ladequate. The arrangement to be adopted has
been indicated as well as possible under the condi-
tions of geometric perspective involved. Grid-
stoppers and cathode resistors are wired close to

PRACTICAL WIRELESS 513

the respective pins as indicated above and all made
to stand up vertically from the valve-holders. The
grid leaks are cut short at their connecting wires
and soldered securely between the free ends of the
grid-stoppers and cathode resistors. The cathode
resistor end is then wired with a direct lead to
chassis and actual grid circuit connections made to
the grid-stopper end. Other components should
be wired in as compact a bundle as possible to
these assemblies. The resulting * floating ” junc-
tion points of components—i.e., free in the air
and not on tagstrips everywhere, are necessary.
Those cbnstructors thinking that a layout using
the slightly longer leads where everything goes to
tagstrips has the neater appearance and is thus
to be preferred are warned that they undertake
such experiments at their own risk; there is a
serious risk of instability in such cases under the
conditions of the compact chassis here used. The
layout here given has been proved stable.

The Miniscope as it appears in an advanced stage of construction.

Earthing

There are basically two methods of earthing
(chassis connections) in electronic equipment
chassis. The first is the single-anchorage busbar
and the second is the multiple-anchorage busbar.

The single-anchorage busbar uses a stout bare
tinned copper wire, insulated from chassis except
at one point, normally at the power supply, where
it is securely connected to chassis. All component
ends connected to chassis on the theoretical circuit
are connected not direct to chassis but to this
busbar as it passes the part of the circuit con-
cerned. The main feature of this type of earthing
is that it prevents random circulating currents in
the chassis proper. The chassis carries no currents
whatsoever, A.C. or D.C., in this arrangement,
serving as a pure screen. This arrangement is thus
ideal for ultra-high gain amplifiers, preventing
hum introduction into the sensitive input stages
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which could result from earthing loops embracing
chassis currents in random earthing, yet it aggra-
vates unwanted couplings between amplifier
stages and gives the poorest earthing resistance.
This form of earthing is particularly undesirable
at high frequencies, as the one-anchorage busbar,
which must carry all return currents, here repre-
sents appreciable inductive impedance.

¢ Thus, for everything except extremely high gain
fow-frequency amplifiers, one is well advised to
use some form of multiple-anchorage busbar
earthing with its possibilities of better earth
contact and lower inductive impedance. The
familiar VHF practice of using the chassis itself
as busbar and taking all earth leads of each
respective stage by as direct a route as possible
to a chassis-connection tag on or near the respec-

tive valve-holders comes under this class. It
offers the minimum possible
inductive coupling but not
necessarily the minimum contact o

resistance to chassis. When any
particular earth lead relies on a
single bolt and tag for chassis
connection, having no alternative
route, one is rather relying on
just that bolt not working slightly
loose after a long period of use
and vibration. Thus, when one is
not dealing with too high fre-
quencies and can thus tolerate
less strict reduction of inductive

Schematic eq
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The Miniscope uses this earthing arrange-
ment in duplicate. In other words, independent
earthing frames are wused for the signal
amplifier and the timebase sections. The signal

amplifier occupies one half of the underchassis
space and the timebase circuit the other half. A
brass foil is interposed and connected at two ends
to the signal amplifier earthing frame to stop
direct radiation of timebase transients into the
Y-amplifier. These measures combine to give
extremely low injection of unwanted timebase
signals into the Y-amplifier, which could cause
serious disturbance otherwise when listening to
weak signals on the headphones in the ‘ tracer
and scope ” function. A further measure adopted
to reduce such injection is the inclusion of a syn-

chronisation amplifier between the point ~of
extraction of the sync-signal from the signal
HT+240V from 6.3V AC. from

power supply mains transformer

uivalent circult

.
Bridge ‘X ci14

coupling, as is the case with the MOV AC.from T Y-shift connections o.oiyr
Miniscope, a form of earthing transformer  }{VR3) :

very popular with the author is SIE Zeis Ampifier

very useful. This gives an a8 04
excellent compromise between Pl P o3
low . coupling, low contact o2
resistance and the added b )

availability of very handy Xdefiection

earthing points almost any- timebase

where as required on the chassis.
This involves including a tinned
soldering-tag washer under every
(or almost every) valve-holder
fixing bolt and tagstrip fixing
bolt and other suitable com-
ponent fixing bolts. Bare tinned
copper wire 1Is strung between all
these tags so that all tags have
electrical connection not only

Final anode

7

through the chassis but also by at
least one path along the bare
wire, which is securely soldered
at each tag. This gives a chassis
connection grid of excellent con-

Fig. 3—A phase-shifted sample of the mains frequency is here used as
X-deflection, and an unknown capacity of inductance is used in
conjunction with calibrated potentiometers to shift phase of the mains
frequency applied to the Y-amplifier. The potentiometers are adjusted
for balance, indicated by the general ellipse closing to a diagonal line
in the case of a capacity measurement, and by a true circle in the case

tact security and reliability. Com-
ponents to be earthed can have
a hook bent on the end of their leads pinched on to
the earth wiring at any convenient point and
soldered secure. This gives excellent rigidity if the
anchorage tags are not too far apart and the induc-

of an inductance measurement.

amplifier and its point of injection into the time-
buse oscillator.

(To be continued)

tive coupling is merely that of the short lengths of
bus wire to the next tag. Farth points belonging to
critical components of different stages shoull be
located on different sections of bus wire. This
arrangement is ideal for equipment dealing with
frequencies not exceeding 5 to 10Mc/s and as low
as one pleases at the other end, which includes
the great majority of non-VHF equipment.

WWW.americanradio

CORRECTION

In the components list of the Miniscope given
on page 411 of the September issue. the name of
the manufacturers of diodes D4 to D11 was shown |
incorrectly as the Bush Crystal Co. 1.td.: it should,
of course, be the BRUSH CRYSTAL CO. LTD.

historv.com
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RADIO CLEARANCE LIMITED

27 TOTTENHAM COURT ROAD, LONDON, W.I
THE OLDEST COMPONENT SPECIALISTS IN THE TRADE

TRADE ENQUIRIES INVITED

Telephone: MUSEUM 9188 EST. 30 YRS.

YOU CAN
HOLD EUROPE
IN THE PALM
OF YOUR HAND
WITH THE

“CAPRI”

A miniature pocket transistor
Radio that REALLY works, re-
taining the most attractive fea-
tures of the famous “Contessa.”
Six first-grade Mullard transistors
plus diode are employed in a
highly sensitive superhet MW and
pre-set LW circuit embodying
the most modern design prac-
tices. A special 2fin. high gauss
loudspeaker provides surprising
volume and a personal earpiece
socket is also available. An attrac-
tive two-tone plastic case is
supplied in two colours—ivory/
red or ivory/blue, the full con-
structional details being furnished
with each set of parts. The total
measurements of the “Capri”
are 45 x 22 x I} in.
SEE AND HEAR A WORKING
MODEL TODAY

Inclusive price for all associated compo-
nents, case and constructional data,
complete in every detail, or our BUY AS

YOU BUILD Scheme. ‘6.'9.6

any parts sold scp-
arately. (9 volt bat-
(Plus 2/- P. & PKE.)

tery 2/6 extra.)

INTRODUCING THE NEW

“CONTESSA”

Mk 11

The Best is Now Even Better!
A brilliant conception of the
finest 2-band 6-transistor radio ;
available.

Y Ultra-modern styling with a
magnificent twin-tone cabinet fitted
with fully expanded metal front and |:
a slide-rule type waveband dial. L
GREATER OUTPUT using the latest
high-efficiency Mullard Transistors
and Diodes, incorporating an im- %l
proved design, featuring different 4 e
circuit constants, s

MORE punch—MORE gain—MORE stations—SUPERB appearance—the
NEW *“Contessa” scores again !/
SEE it—HEAR it—you will BUY it/

Waveband coverage of 530 he/s to 1,620 Ke/s and 160 ke/s to 270 ke/s.
Assured reception of at least a dozen stations in daylight!

Large clearly-calibrated station-named dial.

Internal high-gain Ferrite aeriai.

5 : 1 ratio slow motion tuning.

Fitted with the latest 12,060-line high-flux loudspeaker.

rower of 600 milliwatts from the single-ended push-pull final stage.
specially designed aerial matching coil for use in a CAR.

Only lirf_lt-gradc Mullard fully-guaranteed matched transistors and diodes
are used.

Tape recorder socket provided.

I)c;uh‘ll«--l uned IF transformers for maximum gain and knife-edged
selectivity.

L'uity drilied printed circuit panel marked with component numbers,
The two-lone case outer measurcments are 10! x 73 x 3tin. and weighs
approx. 4 Ibs. when assembled.

Battery lasts 4 months with normal usage,

Iz_(mk_‘supmicu witlh detailed assembly instructions, diagrams and
circuitry.

Anyqnoucnn build this set—everything supplied, just a soldering irom
required.

Cabinets available in two tone beige and two tone blue.

Adiustable carrying handie,

SR
e

e

Inclusive price for all associated components, cabinet and battery. complete
in every detail: Or our BUY AS YOU BUILD

SCHEME, any part sold separately. ‘Io.'9.6
Send tor comprehensive descriptice Manual

and Parts List, 2/10 post {ree. (Plus 3/6 P. & Pkg.)

STILL AVAILABLE to callers only

SUPERB MAGNAVOX PRINTED CIRCUIT 4WATT TAPE RECORDER AMPLIFIER

Record, playback and erase facilities.
valves, plugs, leads and full circuit details.

ALL the Components for the matching POWER SUPPLY including Transformer, Rectifier,

Bass and Treble Tone Controls—40 cys to 12,000 cys. With

DIRECT FROM THE MANUFACTURERS @ £3.10.0
OR LESS VALVES @ £2.0.0

£1.3.6

Sub-chassis, smoothing, plugs and sockets.

Regret Transcriptors SOLD OUT.

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret no lists or catalogues—

our stocks move too quickly!

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

Terms of Business: CASH WITH ORDER OR C.0.D. ON ORDERS OVER 10/-.

WwWWwWWw.americanradiohistorv.com
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OUR RANGE OF PRO-
THE REGISTERED DUCTS IS SO GREAT THAT

¥
THE WORD MAI——\[ Q 15 WE NOW HAVE TO

TRADE MARK REQUEST THE AMOUNT

REGD. OF 1764 FOR OUR GENERAL

. CATALOGUE AND TO

OF DENCO (CLACTON) LIMITED SAVE YOU POSTAL ORDER

L3 IT IS ALSO A GUARANTEE OF POUNDAGE CHARGE WE
REQUEST SEND If6d. IN

ORKMANSHIP& TECHNICALPERFORMANCE STAMPS.

MODULATED TEST OSCILLATOR MTO. |

% Provides a modulated signal suitable for LF. alig , also trimming and
tracking R.F. circuits.

% Frequency is continuously variable from 170-475 kcfs and 550-1,600 kefs.
% Suitable for the alignment of transistor receivers.

% Operates from a single 9-volt grid-bias battery (not supplied) which is housed
within the unit.

% The case is manufactured from steel and is finished in silver hammer. The
front panel is gloss black bearing white lettering. Dimensions are 5 I/16in. x
4 1/16in. x 3in,

Y Supplied with full operating instructions.

PRICE £3/17/6
PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (CLACTON) LTD.

(DEPT. P.W.)
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

STOP PRESS:
TDO.3 Tape Oscillator Coil for Mullard, 3 watt Tape Amplifier, 776 each.

“CODAR CLIPPER’”’ ALL BAND RECEIVERS 10-2000 METERS

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVYE BROADCAST STATIONS
THROUGHOUT THE WORLD.

THE MINI-CLIPPER THE SUPER CLIPPER 88/6

The ORIGINAL and finest one NEW LOW 36,6 This world-famous hybrid receiver has
valve all band recerver. Out- PRICE achieved remarkable success. Tremen-
standing performance. New first dous performance with Hi-gain valve
detector PLUS two Ediswan transistor
ampllﬁers which are supplied assembled,
only 3 wires to connect. Large precision
dial, 7 x 4in., with 2 pointers, bandset
and bandspread. dual  slow-motion
drives air spaced variables. Punched
chassis 8 x 54in.  Batteries last months,
Covers 10-2000 metres (5 coils). Total
building cost including chassis, valve,
2 transistor stages, 2 coils 20-60 and 55-190 metres. Step-by-step

grade components ensure top
efficiency. Low loss air spaced
tuners, high gain polystyrene
plug in coils. Satin Silver metal
panel with engraved dials, grey
pointer knobs. Provision for
adding 2 transistor amplifier
stage. Chassis ready punched.
Total building cost, all parts,
one coil 20-60 maters, wire soider

full plans, 36'6. P. & P, 276, pictorial plans, nuts, bolts, wire 88/6. P. & P, 2/6. Plans only, 2/6.
Other coils 10-2000 meters and electrical bandspread available. THE CLIPPER. As above but one transiscor stage, 79/6. P, & P,
Parts sold separately. Plans and parcs list, 2/, 216, Optional Front Panel, Silver Hammer finish, all holes, 69,

THE NEW CR45 % NEW STYLING TOP PERFORMANCE

Previously produced excluswely for Export, the de-luxe version of this famous
ALL BAND recewver is now also available for the home market. Superb new
styling, satin silver front panel, frequency calibrated scales, grey and silver trim
knobs, perspex disc cursors. High gain circuit with ECCB81 duotriode, EL84 output,
EZ80 fult wave rectifier. Power output 33 watts tor 2/3 ohm speaker. 3 Planetary
vernier slow motion drives, separate electricai bandspread. Covers |0-2000
meters (5 Cails). World wide reception. Ffor A.C. supply 200-250 volts (Export
version 105-120 volts). Total building cost ail parts, valves, front panel, ready
punched chassis, 2 coils, 20-60 and 55-190 meters, wire, solder, instruction manual.
‘6 l9 6 & P, 3'6. Opuional extra. CR45 Cabinet 12 x 5 x 7in., slide
L4 * flap for easy coll changing, Sitver grey finish, 2718,

No technical knowledge required to build these fine receivers. Send 3d. stamp for illustrated leaflets, testimonials. etc-
Now available the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER

CODAR RADIO COMPANY, 24 CHAPEL ROAD, FISHERSGATE, PORTSLADE SUSSEX

G3IRE Canadian D:smbutcrs JAYCO ELECTRONICS TWEED, ONTARIO G3iPA

WwWWwWWw.americanradiohistorv.com
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(Continued from page 438 of the September issue)

,I/UHEN carrying out the aerial modifications

described in last month’s article, the reader should
refer to Fig. 10.

Great care should be taken in wiring the battery
plug as a careless mistake can prove an expensive
one since all the valves could be destroyed in a
moment if incorrect voltages were applied to them.
To be absolutely safe it is a good idea not to insert
the valves at first but to test the

PRACTICAL WIRELESS

To medium-wave aerial winding

517

A FOUR-VALVE
BATTERY SUPERHET
FOR MEDIUM AND LONG
WAVES
By S. Collins

as it is easier to detect the peak of adjustment
at lower volume levels. It is worth while to
go over these adjustments several times to ensure
that the best setting has been obtained. This align-
ment is more easily carried out if access to a signal
generator is possible but in any case it is not
difficult vusing the normal broadcast stations.

In view of the fact that the tuning dial is marked
nominally from 0 to 10 it was considered that
exact calibration was not very important and
therefore no oscillator trimmers were provided, the

To long-wave aerlal wind'ng

filament wiring by plugging in the
battery and checking between pins
1 and 7 on the valveholders of Vi,
V2, and V3, and between pins 1
and chassis on the valveholder of
V4 using a voltmeter or a 2:5V
bulb. The reading should be 15V
in each case or if using a bulb it
should just lZight up dully. If the
bulb flashes and blows then there
is a mistake in the L.T. wiring
whica must be located and put
right before the valves go in.

On-off switch
and

Volume control

Alignment

Having carried out this test

satisfactorily the valves can be Chassis

inserted into their correct position 604  tag

and the set switched on. With the Output
transformer

volume control turned full on a
quick test of the L.F. portion of
the set can be made by lightly
touching pin 6 of V3 when distinct
clicks and possibly a faint hum
will be heard. Now turn the tuning
control slowly until some signal is
heard however faint and then the
upper and lower tuning cores in
the two [.F. transformers should
be carefully adjusted in turn to
bring the s:gnal to its loudest, if

To pins 2 and 3 on V4

ra

Position of
tuning

capacitors

| on panel

necessary reducing the setting of
the volume control progressively

Fig. 8—The above-chassis layout of components.

www americanradiohistorv com
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For detalled wiring of the groupboards J°[VR1e OT°/21”
see Figs. 2 and 3 of the September |ssue otes| SRLER
Power supply’
lul
from battery
(viewed on
connections)
Bend up along To Output
dotted lines transformer
Fig. 9—The underchassis wiring diagram.

only oscillator adjustment is the core of the coil
and this was set to give the medium wave Light
programme on 2-5 on the dial, The Home service
then came in at 4 and Luxembourg was received
at excellent strength on 1.

Having completed the I.F. and oscillator adjust-
ments the aerial circuits should be trimmed for
optimum performance, and it should be noted that
for all the alignment adjustments it is preferable
t0 use a non-metallic trimming tool. Switch to
long wave and tune in the Light Programme which
should be about 6 on the dial and then adjust for
the maximum result by sliding the long wave aerial
coil each way along the ferrite rod aerial and at
the same time adjusting the long wave aerial
trimmer,

e -

The completed receiver assembled in its case.

Brackets turned
= Tound to show
] trimmer
connections

Fig. 10—The ferrite rod aerial and trimmers.

Now switch to medium wave and select a station
round about 6 (probably Hilversum) and adjust
the medium wave aerial coil by sliding each way
on the ferrite rod aerial for optimum signals.
Next tune to Luxembourg or another station at
about I on the dial and adjust the medium wave
trimmer condenser for maximum volume. As it
will be found that all these adjustments are slightly
inter-independent and altering one will affect the
others, it i1s worth while going over them all two or
three times until satisfied that the best results are
being obtained.

Owing to this set’s neat and compact shape the
cabinet is quite simply constructed from #in. ply-
wood with a suitable cut-out in the front for the
controls and loudspeaker. Two runners, also of
#in. plywood, are fitted to the inside of the cabinet
support the set which is then held firmly in
position by a small block glued inside the back. " |

WwWWwWWw.americanradiohistorv.com
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™ ; A r . v

of ~+BARGAINS

1. SUPER 5 TRANSISTOR POCKET RADIO INCORPORATING
PRINTED CIRCUIT & MINI-EARPIECE, No Aerlaior Harth required.
43 x 24 x 1}in. Output 200 M.W. 5 tirst quality transistors. ligh
flur moving coll speaker, M/L Internal high gain ferrox aerial,
£219.6. P. & P, 3/6. Circuit diagram 1/6, free with parts. Al
parts available separately.

TRANSISTORISED POCKET RADIO with printed circuit, mini-
earpiece, high gain ferrox slub aerial. No aerial or earth required.
To build yourself for completely personal listening. 4% x 3} X 1{in.
Luxembourg in fuvourable areas. Only 21/-, I. & P. 2/6. All parts
available scparately.

A.C./D.C. POCKET MULTI-METER KIT. 2in. moving coll meter,

le, calibrated in A.C./D.C. volts, ohma and milliamps. Voltage
range A.C./D.C, 0-50, 0-100, 0-260, 0-500. Millamps 0-10, 0-100.
Ohms ranges 0-10,000, 0-100,000, 24/8. P. & P. 2/-, Wiring diagrams
1/-, tree with parta,

§IGNAL GENERATORS. Cash £7.5.0, or 30/- deposit and 8 monthly
paywments of 21/6, P, & P. 8/6. Coverage 100 kefs to 100 Mcjs on
fundamentals and 100 Mc/s to 200 Mc/s on harmonics. Csse 10 x
64 x 5iin, Three miniature valves and Metal Rectifier. A.C. malna
200/250 v. Internal moduiation of 400 c.p.s. to & depth of 30 per cent.
Modulated or unmodulated R.F. output continuousiy variable 100
millivolts, C.W. and mod. switch, variable A.F, output. Magic
eye as output indicator. Accuracy + 2 per ccnt

. SIGNAL GDNERATORS. Cash £5.5.0. P. & P. 5/6. Coverage
120 kefa to 84 Mc/s. Case 10 x 6} x 4Hn. Bize of scale 6§ x 3jin.
2 valves and rectifier. A.C. maine 230-260 v. Internal modulation
of 400 c.p.a. to s depth of 30 per cent, modulated or unmodulated
R.F. output continuously variable 100 millivoita. C.W, and mod.
awitch variable A.F. output and moving coil output meter. Accuracy
&+ 2 per cend.

., STAAR 45, . 9 v. BATTERY RECORD PLAYER complete with pick-up
and deck. A completely portable player. Head protected by plastio
doine with a brush which cleans the stylus as it rises into playlng
position. 45 r.p.m. Auto onjoff switch governed maotor, sttractive
two tone grey finish, £2.14.6. P. & . 2/-.

CARRYING CASE for STAAR 45 or COMPLETE KIT beaatifully
styled in two tone with record compartment. Bpecially designed to
take player and amplifier. Just screw In and connect up. All parts
available separately, Case only 22/6. P. & P. 4/~ te kit
£5.10.0. P.&P.6/-

TRANSISTORISED AMPLIFIER, suitable STAAR 45. Output 1 wath.
Bize 4} x 23in, Printed circuit, tone/volume controls plus 4 transistol
T'ush-pull output complete with 8in. moving ocoil spoeker. Built
and teated, 49/, . & P. 2/~

. CHANNEL TUNER LF, 16.19 Mc/s. Continuously tunsble from
174-216 Mc/s. Valves required—PCFB80 and PCC84 (in series). Cover
BBC and ITA ranges. Also Police, Fire and Taxis, et new
by {amous maker, 10/-, P. & P. 3/~

B.S.R. MONARCH UAS WITH FUL-FI HEAD., 4-speed, plays 10
records, 12in., 10in. or 7in. at 16, 33, 456 or 78 r.p.m. Intermixes
7in,, 10in. and 12in. records of the same speed. Has manual play
position: colour brown. Dimensions: 12} x 103in. Bpace required
sbove baseboard 4iin. below baseboard 2%in. Fitted with Ful-F
turnover crystal head, £6.19.8. P. & P.5/6.

. PUSH PULL OUTPUT STAGE inclusive of transistors with input and
output trausformers to match 3 ohins speech coll, suitable for use
with the POCKET RADIO. Kit of parts, lucluding transistors,
18/6, P.& P.2/-. Wiring diagram 1/6, free with parts,

8-watt PUSH PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER,
A.C. mains 200-260 v. Size 104 x 6} x 2§in, & valves, For use
With all makes and types of pick-up and mike. Negative feed back,
Two input, mike and gram, and controls for same. Separate controls
for Bass and Treble lift. Response flat from 40 cycles to 15 ke/s.
2 db down to 20 ke/s. Output 8 watts at § per cent total distortion.
Noise level 40 db down all hum. Qutput transformer tapped for 3 and
15 ohms epeech coils. For use with 8td. or L.I’. recordes, musical
fnstruments such as guitars, ete. Buitable for small balls, £8.19.8.
Y. & I 6/~ Crystal mike to suit, 15/-, P, & P2/~ 8in. P.M, Speaker
toauit, 12/6, P. & P, 2/~

. INDOOR AERIAL for ITV/BBC/FM, Complete with standard co-axial
pilug. Heavy chrome extending dipoles—7:t. fully extended. Plugs
straight into T.V. or VHF Tuner, Fully directlonal, 10/8, . & P.1/8,

g ' . LINE E.H.T. TPANSFORMERS. Builteln line width control. 14 kv,
Boan coil 90In. detlection on lerrite yokes, Fraine O.P, transformer pl.
. 18 kv smoothing condenser. suituble for 1ldin., 17in. or 2lin, tubes.

‘With circuit diagram, 28/ 1. & P. 4/6, Suitable Focus Maguet

|
W LOTTANEY 215 HIGH STREET
T 5B ACTON, LONDON, W.3.

A s ALL ENQUIRIES S.A.E.
4 i i s GOODS NOT DESPATCHED OUTSIDE U.K.
i . el a s . .
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nl‘roc/ua'ng P A ND 0 R A
e NEW
transistor @

Designed by the
Mel Electronic Company

ONLY £7.16. ol Cost LONG AND MEDIUM WAVE

6 TRANSISTORS 4 DIODE
SUPERHET CIRCUIT
AUTOMATIC WAVECHANGE
500mW PUSH PULL OUTPUT
PRE-TINNED PRINTED BOARD
GUARANTEED RESULTS

MEL ELECTRONIC CO. s entrance, 240 HIGH STREET, BECKENHAM, KENT

oot Do RADIO and ELECTRONICS

Using New High Grade Components

Full After Sales Service
Alignment - Fault Finding - Repair

Send S.A.E. for FREE DETAILS. Prices and information
on other Transistor Designs

Retail, Trade, and Wholesale Enquiries to;—

Motors and
Generators Edited by J. H. Reyner, B.Sc., D..C., M.lL.E.E,
Electrical
Engineering Student and specialist alike need a book which will give them the funda-
Transformers and mental applications of radio and electronics in an easily digestible
Chokes form, and this book has been produced with that need in mind. In these
Valves and two well-illustrated volumes a team of electronics experts show you
Transistors the theories and techniques, the methods and materials of this exacting
Sound science, from Acoustics to X-rays. You cannot hope to keep all of
Reproduction radio and electronics in your head, but you can keep Radio and Electronics
Cathode Ray on your bookshelf.
OSdllograph r---------—--—"
Transmission and This most important book can i |
Modulation be yours for a few small APPLICATION FORM
Electromedicine monthly payments under the | To New Era Publishing Co., (Dept. N.1), |
tters New Era scheme, If you are 45 New Oxford Street, London, W.C.I.
ansm and interested in it, why not send I Piease send me further details of ‘Radio and :
Electronics In us this application form? | Electronics’ i
industry We shall then send you a 1 i
brochure giving further de- ] Name
Radlo l.ecdvers tails and explaining our free i (BLOCK LETTERS PLEASE) I
Naglga'twnal inspection offer, which lers jhasates: ]
quipment you look through the book in i 1
Television your own time before you | 1
Interference and decide whether you want it. 1
Suppression It’s easy—and there’s no : Date e Age (if under 21) i
Rad' obhga"ontobuy- h—-———--—--——-‘
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PORTABLE STEREO RECORD PLAYER

AT this year’s Radio Show, Pam (Radio and
Television) Ltd. displayed a large selection of
their radios, television receivers and record
players.
SP63 portable stereo record player.

This compact instrument measures 14Lin. x 20in.
x 8%in. and weighs only 31lb. A twin-channel
amplifier feeds two sensitive ioudspeakers. The
four-speed record deck is housed 1m a two-tone
cabinet.

b
A portable stereo record
player made by Pam (Radio
and Television) Ltd.

www americanradiohistorv com

Among the last section was the model

PRACTICAL WIRELESS 521

The model SP63 costs 28 guineas and is made by
Pam (Radio and Television) Lid., 295 Regent
Street, London, W.i.

LIGHTWEIGHT PORTABLE RADIO

A\MONG other Ever Ready receivers exhibited
<% 4t this year's Radio Show was the ™ Sky
Leader ™. This six-transistor receiver weighs less
than SIb. and measures 9%in. x 34in. x 7in. It
normally uses a built-in aerial but a socket 13
provided for connection to a standard car aerial.
The loudspeaker is a 4in. moving-coil type and the
whole receiver is housed in a wooden cabinet.

The “‘Sky Leader” receiver from The Ever Ready Company
Limited.

A printed circuit is used in the construction of
this receiver which covers fully the medium and
long wavebunds. The price of the ™ Sky Leader ”,
including the battery and purchase fax, is
£30 9s. 10d. It is made by The Ever Ready Co.
L1d., Hercules Place, Holloway, London, N.7.

NEW CAR RADIO

'l‘HE Ekco “ Twin-Set” is a dual-purpose car

radio receiver, its important feature being that
it fits into the opening provided for a radio in the
instrument panel of most cars or may be taken
out and used as an ordinary portable.

In the car the receiver is a true car radio with
AW output when used in conjunction with an
optional amplifier. There is available a range of
installation kits and loudspeakers to permit a
“tailored ” installation in more than 100 different
types of car.

Removed from the car the receiver measures
64in. x 7in. x 13in. and is finished in black and
chromium plate. The tuning covers
both the medium and long wave-
bands. In the car a very low cur-
rent is drawn from the car battery
and, out of the car, power is sup-
plied by a 9V dry battery.

The price of the “Twin-Set”
(model CP920) is 184 guineas and
the optional 3W amplifier costs 4
guineas, while the receiver housing
costs a further 3 guineas. This new
set is manufactured by Ekco
Radio and Television Ltd. South
end-on-Sea, Essex.
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The Ekco dual-purpose
car radio

’

TAPE RECORDERS

THE makers of Sound Tape Recorders have

released eight new models to add to their
Slimline and Riviera ranges, all of which were on
show at the Radio Show,

One of the new recorders in the Slimline range
is the Three-Two, which is a three-speed, twin-
track model giving up to nine hours recording and
playback time. Each recorder is supplied with a

A new Sound
tape recorder

crystal microphone and a spool of tape. The
built-in loudspeaker delivers over 3iW output,
The price of the Three-Two tape recorder is 40
guineas and the makers are Tape Recorders
(Electronics) Lid., 784-788 High Road, London,
N

HEADPHONES AND HEADSETS

NEW lightweight headphone set (available

with or without a boom microphone) has
recently been introduced by Amplivox Ltd. under
the name of Jetlite. They are available with
magnetic, tropicalised or moving-coil earphones.
The headphone set alone weighs only 4oz. It is
designed for use with tape recorders, dictating
machines, television and broadcasting, film
monitoring, etc.

October, 1962

The boom microphone headset version weighs
Soz. and may be fitted with magnetic or carbon
microphones, high or low impedance headphones
and a miniature lapel switch.

The manufacturers of the new Jetlite headsets
are Amplivox Ltd., Beresford Avenue, Wembley,
Middlesex.

A Jetlite boom microphone headset made by
Amplivox Limited.

Increasing Ammeter Ranges

(Continued from page 503)

depending upon their design. The resistance of the
instrument can be taken as infinite so that the
value of the shunt is arrived at by dividing the
voltage by the current. Fig. 4 shows a simple
arrangement for measuring up to 1A. The shunt
resistance will have to be as low as possible in
order to reduce its effect upon the circuit. Its
resistance is, say, 0-1Q.

Therefore if the instrument reads 100 millivolts
the current in the circuit will be:—

I E 100/1000

R 01

Bigger shunts must be used for smaller currents
—0-2Q is suitable for SO00mA circuits, while a 1Q
shunt will give the same reading on 100mA.

The resistance of the shunt can be taken into
consideration by measuring the supply voltage.
From this the total resistance or impedance can be
found (R = E/I).

The current taken by the circuit without the
shunt will be;—

E

 Rt—Rs
Rt is the total resistance of circuit and Rs is the
resistant of the shunt,

= 1A

I
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‘CLYNE RADIO

18 TOTTENHAM COURT ROAD, W.I

162 HOLLOWAY ROAD, LONDON N.7
19 CAMBERWELL CHURCH STREET, S.E.S
All post orders etc. to 162 HOLLOWAY ROAD, LONDON, N.7

S Ue g{° BB} COMPONENT
SPECIALISTS

MUSeum 5929/0095
NORth 6295/6/7
RODney 2875

NEW! NEW! «arr’ King”

A New Six transistor luxury portable
with the new “SLIM LINE look.
To build yourself, with printed cir-
cult chassis tor reliability and sim-
plicity in construction. May be used
as Car Radio, with full MEDIUM wave
and LONG wave coverage.

Look at these features!?

+ 500 milliwatt output to high flux
7 x 34in. high fidelity loudspeaker.
% Six selected Mullard Transistors
in latest super sensitive circuit, plus
germanium diode, % Compact size—
only 9 x 31 x 6iin. (high). % Attrac-
tive three tone cabinet. Black, Dark
Grey. and Silver Grey. with gilt
control knobs and all gilt fittings.

Coax socket for car aerial. % Brand

ew guaranteed components, % Push
pull output. % Automatic volume
control. “ Long life battery.
Super sensitive internal ferrite rod
aerial. % Nothing more to buy.

Cabinét included
£7.19.6

Special inclusive price for
1 required components.
Plus P, & P._4/-,
Allgnment service available. Full
assembly details and individually
priced parts list, all of which age

avallable separately, price 1/6, post
free.

i T i 3 ATAVM AN
The “HIGHWAYMAN
At last a quality Car Radto to buiid
yourself, at an economical price.
Look at these {eatures:—

* A-tractive styling. % Push-pull
cutput. % Jlatest Mullard transistors
plus valves type EBF 83 and ECH 85.
* No Buzz. HIgh Output and sensi-
tivity. % Printed circuit (newest
type). 7° x 4° High flux p.m. speaker,
 Medlum and Long Waves. % Push
Buttons for fingertip control. % EX-
tremely low Battery consumption
(less than } amp). % Easy to fit any
make car (Positive earth only). % 13
volt operation. Compact _size
measures only 7° x 7° x 2° deep. % Easy
gssembly. Supplled with dial and

drive already mounted.

All parts avall-
able separately,
but 1f purchased
at one time, the
whole will be supplied
‘ inclusive price o

£10.19.6 Plus 4/- P. & P.

| Parts list and comprehensive
instruction booklet 2/6, post free.
(Deducted from cost if complete

at a special
{ only

parcel purchased later.)

The SMALLEST TRANSISTOR AMPLIFIER
Size only 2° x 1° x §° high. Three transistor,
printed circuit, 125 milliwatts output. From
100-25,000 cycles, + 1.5 dB. Will operate from
4.5 v. to 9.0 v. Output to any speaker 35 ohm
to 80 ohm, Complete with free leaflet showing
variety of uses. Radiogram amplifier. baby
alarm_intercomm, door answering device.
etc. Price Only 45/~ post free.

3 NEW BATTERY
CHARGER KITS
All  complete with
ammeter! For 6 and 12
volt operation. Lou-
vred metal casc, fuses,
metal rectifier, trans-
former, absolutely
complete including
heavy duty
crocodileclips.
o Full 1nstruc-

i tionsprovided.
1> 14 amp., 35/-.
24 amp.. 42/6, 4 amp., 50/- each plus 2/6 P.&
Also avallable 2 amp charger Kit complete.
no ammeter, fully shrouded mains t.ra.glsé

former. instructions 30/~ Dlus
P, &P,
MODEL 500

30,000 ohms per volt
Multimeter! 9 ranges :.
D.C. voltage to 1 kV,
7 ranges A.C. voltage
to 1 kV. 5 ranges D.C. i}
current to 12 omb.
3 ranges resistance to
60 meg. lncorporates
internal  buzzer for
audible warning ol F
direct ghorts  and
blocking condenser for §j
A.F. Output capacity
—20 +56, Size 3.5/16 x
6.5/16 x 23in. Outstand-
ing Value at £8.18.8.
H.P. available.

NEW IMPORT! Large quantity shipments
enable us to offer kecnest meter value yet!
20,000 ohms per volt
MODEL IT1-2. Volt-ohm-Milliameter
(Similar to Model 200H originally advertised)
o A e B Ranges: A.C. Vol-
i ¥ tage: 10, 50, 100,
500, and 1000 volts
(10,000 ohms vper

A fully
size: 43
uality supplied complete with test prods and

R.
guaranteed pocket size meter (actual
“ x 31~ x 1) knite edge pointer. top

ull operating POST
instructions. ONLY £5'5-° FREE

ALSO AVAILABLE! MODtL TEW.
Identical in appearance and size with rotary
type switch but 10,000 G/v. Ranges: D.C.
Voltage: 0-6-30-120-600-1200 volts (10.000 ohms
per volt). A.C. voltage: 0-6-30-120-600-1200 volts
(10,000 ohms per volt). D.C. Current; 0-120
microamp, 0-3-300 mA. _Resistance: 0-30k,
0-3 Meg. (150 ohm and 15k at centre scale).
Capacitance: 50 p¥' to 0.01 m(d., 1.001 mfd., to
0.15 mfd. Decibels: —20 to +63 dB in 5 rabges.

onLy 89/6 post rrer

Optional Extra. Attractive carrylng cace
suitable for either meter, 13/8 only. (Bonafide
trade enquiries Invited.) Leaflet available.

INEXPENSIVE TEST GEAR
Three :deal Pocket Instruments for
Amateur or Student

MODELTI
Size only 34”7
X 27 X i
Meter Size

1i° x 187
Sensitivity
2856 micro-
amps —1000
ohms per
volt AC/DC
DC Current
1.5, 250 mA. |
DC and AC
volits 10, ov,
250, 1,000 v.
Resistance
50 ohms—100 K Battery 1.5 v-U12. Complete
with test prods,ibattery and full instructions

Outstanding Value at 57 [6 Plus 216 P. & P,

MODFL TK.50

Size 57 x 34° x 1§ 1000 ohms
per volt AC/DC. DC Cur-
rent 1-250 mA DC and AC
volts. 10, 250-500 and 1000 v.
Resistance 0-101:, 0-100K.
Complete with test prods,
battery and full Instruc-
tions, Outstanding buy at

63/- russP. & P

MODEL TK.20A

Size 31" x 2§ x 11~. Meter
size 24 x J§°. Sensitivity 1000
4 0.p.v. on both A.C. and D.C,
volts. 0/15, 0/150, 071000 volts,
D.C. Current, 150 mA.
Resistance, 0/100K. Complete
with test prods. battery and
full instructions. uUT-
STANDING VALUE at

Our New 3

transistor m

plus 2

diode

pocket

receiver

with full

Medium

and Long

wave

Coverage. o

% No external aerial and earth required.

% Latest 2¢°—75 ohm speaker.

v+ First grade Mullard transistors,

% Condenser tuning.

% Volume control with on/off switch.

* Easy asscmbly on pre-tagged circuit board.

% Attractive red polystyrene cabinet mea-
sures 5% x 3t x 1i°, chrome handle, attrac-
tive gold and black dial.

% Luxembourg, Hilversum, etc., guaranteed
in reception areas.
oxLy 63[- Plus2sP.&P.

All parts avallable separately, itemised parts

listand fullassembly instructions 1/6. postiree.

“FAMILY FOUR”

Our supersensitive T.R.F. Recelver for home
construction. Covers Long and Medium Wave-
bands, is housed in
very smart plastic
table cabinet in
Brown or Biack.
3valve pluscontact
cooled rectifier.
For _A.C. mains
200/250 v. Compre-
hensive assembly
instructions provi-
ded, 1ncludine
practical and theoretical diazrams. which are
easy to follow and will enable you to complete
this receiver which will be the envy ot your

i NECESSARY COMPONENTS
ARE BEING OFFERED FOR_LIMITE
PERIOD ONLY at the REMARKABLE PRICE
of ONLY 79/8, plus 2/6 P. & P. Instruction book
available separately if vou wish to study
before purchase at 1/6 post free.
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“BUILD-YOURSELF” TRANSISTOR RADIOS

The “REALI

% 7-Transistor Superhet.
350 Milliwatt
high flux speaker.

printed circuit board.
in one complete assembly,
% Plastic cabinet, with carrying handle,

STAR FEATURES % %% %

output into 4-inch

% All components mounted on a single
size 5} x 5iin,

The finest receiver at present available
for home construction. Fully tunable long
and medium wavebands. Uses 7 Mullard
Transistors: OC44, 2 (QC45’s, OCTL,
Og%D and 2 OC81’s, plus Crystal Diode

OSTIC” Seven

R e L N

The New “ALBERTA 5” Mk. 11

Now using printed circuit and supplied
with miniature earphones for personal
listening at no extra cost.

Push-pull, 200 e
mllliwa.F?lts 3N
output. NG ——
transistors |07 2
and one diode,
2iin. moving
coil speaker,
ferriterod
aerial. Med,
and long wave.
Smart plastic
Case, 4 X 3¢ x
1#in. overall.

CAN BE
BUILT FOR

Post
36

59/6

All - components available separately.
Full details, circuit dlagram, 1/6 post free,

size 7 x 10 2 3¢in. in choice of colours:

% Red/Grey, Blue/Grey, all Grey.

* Easy to read Dial,

% External Socket for car aerial,

* LF. frequency 470 K/cs.

% Ferrite Rod internal aerial,

% Operates from PP9 or similar battery,

% Full comprehensive data supplied
with each Recelver,

% All colls and IF’s, ete.. fully wound
ready for lmmediate assembly.

THE BETA TWO

A 2-transistor plus 2-diode personal
receiver tor home construction. Uses
printed circuit and ferrite rod aerial,
Personal earphone gives clear reception
for private listening. Tunes over full
medium waveband. Uses same cabinet as
our Alberta 5 recelver, illustrated above,
size 5§ x 3} x 1% ins. overall. All compo-
nents available separately. CAN BE
BUILTFOR 21/-  Postage 2s. 6d. extra.
Including personal earphone, cabinet, ete,
Circuit diagram and step by step instruo-
tions 1s. 6d. (Free with parcel).

33 TOTTENHAM COURT ROAD, W.lI.
Nearest Stn. Goodge St. MUSEUM 2605

An Outstanding Receiver, Lasky’s
Price for the combpiete parcel inclu-
ding Transistors, Cabinet, Speaker,
ete,, and Full Construction Data.

£6.1 9.6 Postage and Packing 4/8

Battery 3/9 (included free with coma
blete parcel). Data and instructions
separately 2/6, refunded if you pur-
chase the parcel.

207 EDGWARE ROAD, LONDON, W.2,
Near Praed St. PADDINGTON 3271/2

% REBUILDING CLEARANCE

SALE
at 42 Tottenham Court Rd., W.}.
LAST SIX WEEKS!
HUNDREDS OF BARGAINS {!

BOTH QOFPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W. Edgware Road,

KITS THAT ‘BUILD THEMSELVES’

HI-Fl

quality printed-circuit amplifiers,

: supplied checked and assembled.
9 Complete with valves, transformers and
i everything down to wire cut to length.
l Produced by the makers of amplifiers for some of today’s best
l known recorders and backed by years of experience in audio
design. The specially designed kits offered here set entirely
l new standards of performance and finish for the home
l constructor. Amplifier available separately or with case and
speaker and deck. IEASYdTo FOLL?W INSTRUCTIONS.
All equipment complete and guaranteed.
: From radio dedlers, or in cases of difficulty please write direct.
| FOR HIGH QUALITY
| TWO & FOUR TRACK TAPE RECORDERS
: AMPLIFIER ‘C’ for Collaro Studio Deck (iflustrated above). I; gns.
Case and Speaker for above. gns.
AMPLIFIER ‘A’ (4-TRACK) for BSR Monardeck. 9 gns.
l AMPLIFIER ‘B’ (TWO TRACK) for BSR Monardeck. 8 gns.
' Two-tone covered wooden case with speaker for above, 4 gns.
KIT ‘A’ with Deck, Case and Speaker. 24 gns.
' KIT ‘B’ with Deck, Case and Speaker. 21 gns.
] KIT *C’ with Case, Speaker and Deck (as illustrated). 284 gns.
v

All amplifiers supplied assembled on printed circuit boards with valves. MODEL C

I MARTIN ELECTRONICS LIMITED, "= m= am -4

Leaflet free on request.
Set of full instructions for l 155 HIGH ST., BRENTFORD, MIDDX.
any one model 2/6d. post Leaflet on Martin Recordakits please l
free. (Allowable on pur l NAME ——— '
chasing kit.) ADDRESS I
- —— - } — )
RECORDAKITS COUPON BRINGS DETAILS § (In Block Letters.) P.W.10 4
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The Editor does not necessarily agree with the opinions expressed by his correspondents

Whilst we are always pleased to assist readers with their
technical difficuities, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. I a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of the cover,

STRIPED SOUND

IR—~I have been an avid reader of your
magazine for the last 13 months and. although
many of the articles are still above my head. the
home construction bug has bitten hard. 1 have
imported a number of the kits advertised in
Practical Wireless and my most recent attempt—a
stereo amplifier—is now working well. albeit a
little distortion in the left-hand channel.

I now wish to attempt some experimental work
with 8mm. striped sound. using the above amplifier
and the necessary pre-amplification.

Therefore. ] am appealing for information from
any readers who may already have attempted this
sort of thing. 1 wish to keep the record/playback
unit as compact as possible. using the existing
film drive sprockets of my projector. If any
readers could let me have any such information [
would -be very grateful and would endeavour to
reply to all correspondence.

1 am currently busy constructing a stereo pre-
amplifier and am hoping that this will also be of
use with these experiments.—A. P. RaaTs 6
Elizabeth Road, Bedfordview, Tyl., South Africa).

COPIES OF P.W. WANTED

IR.—I require urgently certain copies of

Practical Wireless duting from 1948 onwards.
I will pay the full price for copies in good
condition.—B. E. Wasugr (15 Bower Road,
Harrogate, Yorkshire).

ELECTROMAGNETIC RADIATION

IR —With reference to Mr. Craske’s letter in

the August issue, I fear that he has miscon-

strued the OQuantum theory of electromagnetic
radiation (EMR) entirely.

Mr. Craske proposes to emit EMR as a particle,
then convert it into a wave at a later stage.

While it is true that the Quantum theory treats
ELR as particles, reference to the theory will
show equations involving the frequency of the
EMR and only waves have frequency. In fact,
the * wave ” and “ particle ” conceptions are only
analogies used to explain certain observable
phenomena of EMR. Actually EMR is neither
wave nor particle and should not be considered
as such.

It follows, therefore, that a photon cannot be
emitted and converted into a wave or vice-versa,
{t simultaneously exhibits the properties of both

wave and particle!

Also. if a photon were, as Mr. Craske put it.
to “explode”, its energy would be dissipated
among several secondary photons and the fre-
quency would be lowered in a random manner!—
K. Rossins (Coventry).

CORRESPONDENT WANTED

SIR.—-I am 15 vears of age and I have been
interested in S.W. radio for some time. 1 would
like to correspond with amateurs of my own age
or anyone interested in 38 and 18 sets,—S. AMOS
53 Meldon Terrace, Newbiggin-by-Sea, Northum-
berland.

SERVICING
TAPE RECORDERS

(Continued from page 488)

“live” pole of the mains, the whole equipment
becomes highly dangerous. There is not only the
possibility of fatal electric shock, but a random
earth connection made on the recorder could
cause severe damage to the equipment,

Some operators feel that adequate isolation is
possible by interposing two capacitors, one in each
conductor, at the set-end of the signal lead-out
cable. Such isolation is pretty futile for several
reasons. One is that an isolating capacitor must
not exceed 0-0054F, since a higher value would
pass too much alternating current due to its lower
reactance at 30c¢/s and would thus be almost as
unsafe as a direct connection. Another is that
such a relatively low value capacitor would
attenuate the lower-frequency audio signals too
much for good quality recording. A third reason
is that the impedance across the isolating capaci-
tors gives rise to a 50c/s voltage, which is
extremely difficult to remove from the low-level
signal circuits,

There is only one real answer to this problem
and that is to connect a I-to-1 ratio isolating
transformer between the mains supply and the
A.C/D.C. set. In that way the chassis is at zero
potential and can be retained that way by connect-
ing it to a good earth point. The external tape
recorder circuit may then be connected as shown
in Figs. 29 and 30 without damage. On no
account, however, must an earth be connected to
an A.C/D.C. receiver without an isolating trans-
former. It should also be noted that some sets.
although for A.C. mains only, may have a mains
transformer to supply only the valve heaters, with
the H.T. mains circuit still in connection with
chassis. Such models should be handled in the
same way as A.C./D.C. receivers.

(To be continued)
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BURSLEM AMATEUR RADIO CLUB
Hon. Sec.: W. Luscott, 36 Rothsay Avenue, Sneyd Green,
Hanley, Stoke-on-Trent, Staffordshire.
At the August meeting, held on I5th at the Queens Hall, Burslem,
G3MUX gave a lecture covering all aspects of two metre operation,
Future Event:
SEelgﬁmber I9th—"A home constructed two metre rig” by

CRAY VALLEY RADIO SOCIETY

Ho';. Sec.: S. Coursey, G3JJC, 49 Dulverton Road, London,
S.E.9.

At the request of the First Swanley Scout Group, a station was put
on the air at their recent fete, and a number of contacts were made
on 160m by the members who operated it.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C, Ward, G2CVV, 5 Uplands Avenue, Little-
over, Derby.
The now well known Derby Mobile Raily was held on 19th August at
Rykneld School. On Wednesday, 22nd August, members attended
a stereophonic demonstration, and on 5th September a saie of
surplus equipment was held.

Future Event:

September |2th—Transistors.

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: G. Sunter, 24 Booth Fold, Luddenden Foot,
Halifax, Yorkshire.

On August 7th, members listened to a lecture given by G3EKE
on the subject of “amateur television”. The other meeting for
that month was devoted entirely toa ragchew.

The subject of G2VO's talk, which he gave on September 4th,
was “amateur radio through the years”. .

WIRELESS

CWS

REPORTS OF CURRENT ACTIVITIES

October, 1962

Future Event:
October 2nd—The annual general meeting.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

On August 29th all interested members attended a discussion
on the R.A.E. course to be hetd during the 1962/63 season.

Future Event:

September |2th—"Simple fault finding” by G30GV.

WIRRAL AMATEUR RADIO SOCIETY
Hon. Sec.: A, Seed, 31 Withert Avenue, Bebington, Wirral,
Cheshire.

Owing to the decorating and repairs carried out on the club’s
new premises, no meetings were held during August, The
address of the new H.Q. is, The Scout Headquarters, Park Road
Yest, Claughton, Birkenhead.

On September 6th members attended a fecture
band which was given by G2FOS.

COURSES OF INSTRUCTION T

The following classes, organised by the East London R.S.G.B.
group, in conjunction with the Essex County Council, are available
for all those interested in amateur radio, irrespective of whether
they are members of any society or of the general public. There
are two R.A.E. courses to be held on Wednesday and Thursday
evenings. Also a Morse and codes of practice course held on
Monday evenings.

The venue for the classes is, The llford Literary Institute, High
School for Girls, Cranbrook Road, llford, but those interested
should first write to Mr. C, H. L. Edwards, 28 Morgan Crescent,
Theydon Bois, Epping, Essex.

on single side-

DOUBLE-SIDED i

BLUEPRINT]

inside

NEXT MONTH’S
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ommneeov [TIST METERS FOR [V[_B;Y%P;URP()S[ & POCKET

AMERICAN ARSSD REF-
CEIVERS. Fresh release of
these renowned sets. 14
valves, 8 wavebands, cover-
ing 500 Kc/s-32 Mc/s. Incor-
porate every possible re-
finement and have internal
A.C. mains pack for nominal
5/230 v. Thoroughly recon-
ditioned, immaculate 1n ap-
pearance, and in_perfect
working order. ONLY £35
(2dd carriage 30/- and 50/- de-
posit on returnable transit
case). S.A.E. brings illustra-
ted leaflet.

2,000 O.P.V. MODEL TP-10.
Reads A.C. & D.C. Volts up to
1,000: D.C. Current to 500mA;
Resistance to 1 Meg: Capaci-
tance to 1uF; Decibels from—20
to +36; Output jack for Audio
Measurements. Size 3tln. x 6in.

x 1iin.
£3.19.8

MARCONL CR. 100/8 COM-
MUNICATIONS RE-
CEIVIIR. Covers 60 Kcfs to
30 Mcfs. Complete with all
valves, makers Instruction
manual, and internal A.C.
Power unit tor 200/250 volts.
BRAND NEW IN ORIGINAL
TRANSIT SES. Aerial
tested before despatch. ONLY

20,000 O.I.V. J10DEL TP<S,
Reads voltage up to 1,000; D.C.
at 20,000 ohms per volt and A.C.
at 10,000 0.p.v.: D.C. Current to
500mA; Resistance to 10 Megs.;
Capacitance to 0.1uF; Declbels

30,000 0.I’.V.MODEL 500. Volts
to 1,000: D.C. at 30.000 O.P.V.,
A.C. at 20,000: 12 Amps D.C.
Current: 60 Megs Resistance;
—20 to +56 Dbs; Internal

L
£35 (carr. etc. 40/-). S.A.E.
for full detalls.

All New Stock, with leads. prods, and internal batteries.

from —20 to +36. Size 3iin. x | buzzer short circult warning.
biin. x 1iin. Size 3% 4in. X 64,60 x 2bin.
£5.19.8 £8.19.6
& months’ guarantee backed by full
service facilities. Detalls S.A.E.

AMPLIFIER TYPE A1413. Ex R.A.F. For normal A.C. Malns
use, b5%4 Rectifications with 6V6 output. Input and output
}ack sockets, gain control, fully fused. 600 ohms output trans-
ormer easily changed for 3 ohms type. Standard rack mounting
:lt.zc° igl's)x 7" x 6%, tion. ONLY 69/6 (carriage
POWER UNITS TYPE 234. Primary 200/250 v. 50 cycles. Out-
%um of 250 v. 100 mA, and 6.3 v, 4 amps. Fitted double smoothing.
or normal rack mounting (or bench use) having grey tront
panel size 19° x 7, Fitted Input and Qutput Voltmeter, 78/8, or
model less meter 69/6. (Carriage either type 10/6.)
AVOMETER MODEL 7 LEATHER CASES, fitted with
?grrzl;lﬁ) handle and long strap. BRAND NEW. ONLY 32/6
OSt & .
80/~ CONSTRUCTORS PARCEL. Assorted colours wiring wire,
sNog‘dWer xf‘?slsgors condensers, volume controis, tag panel. ALL

Used, good con

) 0St 2/6).
RESISTORS. 100 assorted values our choice. NEW 10/-.
CONDENSERS, 100 assorted mica & silvermica. NEW 12/8.

PCR COMMUNICATION RECEIVERS
Manufactured by Pye & Philips. One of the Army’s most
versatile and sensitive sets. RF stage and 2 of L.F., using 6
British 1.0. type valves. Large 180 degrges Illuminating and
Calibrated Dial. Flywheel Tuning with lockingz device.
Aerial Trimmer, Tone and Vol. Controls. Band Switch from
panel jacks for speaker or phones. In black metal case, size
I7in. L. x 8in. H x 10in. D. Model PCR covers 6-18 Mc/s. 200-550
metres and 850-2,000 metres and has internal 5-in. speaker.
£8.19.6. Model PCRR2 has similar L & M waveband coverage.
Short wave 6-22 Mc/s. but no speaker. Used but excellent
condition £5.10.6. Every receiver aerial tested befcre des.
Add 19/6 carr. all models. Designed to operate from bulky
EXTERNAL power supply. but cn¥ set can be fitted with
BRAND NEW COMPONENTS INTERNAL PACK for 200/250 v.
A.C. at extra cost of £2.

S.A.E. FOR ILLUSTRATED LEAFLET

“p.W.” 6 TRANSISTOR PERSONAL RECEIVER

Designed by the techni-
cal staffl of Practical
Wireless: easy to build,
using printed circuit
and 1:t Grade Matched
Transistors and Diode.
Full Medium and Long
Wave ccoverage to inter-
nal speakers. All pauts
sold separately (new
components only) en-
abling you to buy as re-
quired and full detailed
price list will be sent on
request. Constructional details 1/6.
Newly designed OSMOR Cabinet and reduced price. TOTAL
COST INCLUDING BATTERY and CABINET NOW £7.19.6.
HpAY, TROUBADOUR 7 Parts List, S AT

THE “GOOD COMPANION” Mk. ii

USING TRANSFILTERS, THE LATEST MANUFACTURING
TECHNIQUE TO SAVE ALIGNMENT DIFFICULTY

THE FINEST COMBINED PORTABLE and CAR RADIO

YEF DESIGNED FOR THE HOME CONSTRUCTOR

% 750 mW
output.

% 6 transis-
tors and
diodes.

% Full
Medium and
Long Wave
coverage.

* Quality

speaker,

% Brillian-
styled

inet,
11 x 8 x 3in.

% Very fine
tuning with
calibrated
dial.

% Latest printed circult. % Internal high g2in aerial with car aerlal
socket. % Easy to follow construction data (availnble separately

3/6). All parts sold separately and full
illustrated details will be sent on £9 I 9 6
request.

9 Total Cost ° ° O
With alternative Iuxury cabinet using 7 x 4in. speaker. £10.18.6.
Either type, pluse 5/~ post and ins. (Battery 3/6 extra).

“POCKET 4”
TRANSISTOR;RECEIVER

Uses miniature speaker, proner
tuning condenser, and volume
control. Bullt-in aerial makes
unit efficlient and portable. ldeal
for the beginner. Full medium
wave coverage. All components
and case for only 42/8 (p. & p. 2/6).
Ten-page constructional book
{rce with parts or separately 1/6.

S.A.E. for parts price list.

HARRIS ELECTRONICS 138 Gray's Inn Road, London, W.C.

‘(LONDON) LTD

Please include carriage costs on all items.
(Open until 1 p.m. Saturdays). We are 2 mins. from High Holborn
(Chancery Lane Station) and 5 mins. by Bus from King's Cross.

www americanradiohistorv com
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another NEW instrument
from Salford, the

157
+ b
%
Pk,

@

F
ki ;go
& Wf’\“ %
N POCKET-SIZED MULTIRANGE TEST SET
- Gy
A new compact instrument sultable for the measurement of
D.C. voltages and currents, A.C. voltages and ohms. Its high
sensitivity renders it suitable for testing and fault location in all
types of electrical and electronic circuits. It is well bullt to ensure
long and sat{sfactory service. The instrument is economically
Priced and supplied with test leads with plug connectionsat one end.
{Leather carrying case available as an extra).

R

i
wr

neat and compact

RANGES: AUZ. Volts 2.5 10, 25, 100, 250, 1000,
” [uiZ, Yolts 2.5, 10, 25, 100, 250, 1000,
Amps. 50uA, ImA, 10mA, 100mA, |A.
Cihing 2000 200,000 20 MQ
ACCURACY: [.C.Volts & Amps= 3%, of full scale deflection
A.C. Volts 4+ 4% of full scale deflection
Cihms =4 5% at centre scale,

Tel

Send for leaflet MIN[6009[PW
with' large instrument: performance

SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peel Works * Silk Street - Salford 3 * Lancs * Tel: Blackfriars 6688
London Sales Office: Brook Green Hammersmith, w.6.

6 : Riverside 5246,
A Subsidiary of THE GENERAL ELECTRIC €O. LTD. OF ENGLAND

THE LINEAR L1/10

A 16-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEG RAL PRE-AMP

Full advantage has been taken
of latest component miniaturi-
sation developments to produce
8 |0-watt Hi-Fi push-pull ampli-
fier incorporating tone control
pre-amplifier stages within the
measurements of 9 x 7 x Sins.

In addition etwo high im-

pedance input sockets are
provided for microphone
and gram., etc. With selector
switch and vol. control, five
B.V.A. valves are employed
ECC83, ECCS83, EL84, ELS4,
EZ8l, H.T. and L.T. power

supply point is included for a
radio tuner.
FREQUENCY RESPONSE
+ 1 d.b, 30-20,000 c.p.s.
MAXIMUM pOWER
OUTPUT
in excess of 14 watts,
SENSITIVITY
L.P. 220 m.v. for 10 watts. 78 r.p.m. 220
m.v, for 10 watts. Radio/Microphone 40
m.v. for 10 wacts.
TREBLE LIFT CONTROL
+ 10 d.b. to —22 d.b. at 12,000 c.p.s.
BASS CONTROL
+ 14 d.b. to —10 d.b. at 50 c.p.s.
HUM LEVEL
Referred to maximum output and ine
cluding integral pre-amp.—70 d.b.
NEGATIVE FEEDBACK
21 d.b. in main loop.

LINEAR PRODUCTS LTD.

HARMONIC

Weight
watts.
mains. Outputs for 3 and 15-ohm speakers.
Chassis finish stoved Gold hammer,
HIGHEST QUALITY
MAXIMUM RELIABILITY
AT A PRICE YOU CAN
AFFORD

Send S.A_E. for descriptive literature

DISTORTION
than 0.1% measured at 8 watts at 1000 c.p.s.

Less

10 tbs. Power consumption 90
For 200-230-250 v. 50 c.p.s. A.C.

Retail Price

13

GNS.

TRADE ENQUIRES to

www.americanradiohistorv.com

Also Available—~THE L.45.A
compact High Quality 4-§
watt amplifier. Size approx.
7-5-5%in. high. Sensitivity is 28
millivolts so that the input socket
can be used for either micro-
phone or gram., tape, radio tuner
etc. B.V.A. valves used are ECC83
ELB4, EZBO. Controls are: Vol.
Treble and Bass with mains
switch. The Tone controls pro-
vide full compensation for long
playing records. Cutput match-
ing for 3 ohm loudspeaker, Retail
price £5.19.6.

THE LT45 TAPE DECK
AMPLIFIER, A complete unit
(power pack and oscillator incor-
porated) ready for connection
to A.C, mains. 3 ohm loud-
speaker and practically any make of deck.
Negative feedback equalisation adjustment
by multi-position switch for 13, 3 and 74in.
per second. Retail price |2 gns.
DIATONIC 10-14 WATT. High Fidelity
z;;')pliﬁer with integral pre-amplifier. Retail
gns.

CONCHORD 30 WATT. Hi-Fi amplifier
with two separately controlled inputs.
Retail 16 gns.

L50 50 WATT AMPLIFIER. Size approxis
mately 14 x 10 x 8in. Sensitivity 25 mV.
OQutput for 3 and |5 Q speakers. Retail
price 22 gns.

:..15/5 STEREO AMPLIFIER 5 4 5 wartt

gns.

ELECTRON WORKS, ARMLEY

LEEDS


www.americanradiohistory.com

October, 1962

MODULATION MONITORING

jHE need for checking the depth of

modulation with a telephony transmitter makes
some method of modulation monitoring very use-
ful. Over-modulation can cause interference, and
must always be avoided, while insufficient modula-
tion makes a signal difficult to copy when con-
ditions arc bad,

Methods

There are scveral methods of checking the depth
of modulation, and they are very helpful indeed,
both for regular working, and when testing or

Resistor or domesti¢ lamp

To To
transmitter transmitter

g

7 (b)

Fig. I—An artificial aerial consisting of a lamp load or
resistor.

setting up a new transmitter. Tt is also useful to
be able to listen to the speech quality of the actual
radiated signal.

When adjusting or testing the equipment, some
_ over-modulation  will probably
arise. It is thus essential to use an

PRACTICAL WIRELESS
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By G3OGR

transmitter power and the wattage is not critical.

If the transmitter can be loaded into the
relatively high impedance of the lamp (as many
transmitters can) then it is only necessary to con-
nect the ]amp in place of the aerial or aerial tuner,
as in Fig. 1, but if the transmitter will only match
a low lmped‘mcc load. some form of impedanec
matchmg circuit is needed. A convenient method
is to use a tuner. as in Fig. 1b. This could be
the usual aerial tuner, or a tuner wired up for the
purpose. the coil is tuned to the operating fre-
quency. The transmitter is coupled with a loop of
about two or three turns round the coil, and the
lamp is tapped across a portion of the coil, to give
suitable loading.

Most transmitters use a m-output circuit; load-
ing into this follows normal practice. That is, the
T-output capacitor is set at high capacity, and the
power amplifier (P.A.) capacitor is tuned to
resonance, as shown by a dip in anode current.
The output capacitor is opened a little at a time,
the P.A. being kept tuned to resonance, until the
anode current reaches the required figure. This
process will cause the lamp to light more and more
brightly, as R.F. output increases.

Monitoring with an Oscilloscope

An oscilloscope can be used to monitor modula-
tion depth, by taking a small R.F. voltage to the
Y (vertical) input. Sufficient R.F. input may be
obtained by twisting an insulated lead round one
lead to the lamp load, this lead forming capacitor

artificial aerial with the trans-
mitter to avoid  unnecessary

Artificial
aerial

O

| 1]
El Y (Vgrt!cal)

interference with other transmis-
.sions. Two methods of providing
an artificial aerial load are shown
in Fig. 1. For a small transmitter
(such as a top-band rig) it is
feasible to use ordinary carbon
resistors (Fig. 1a). Two SW 24Q
resistors in series will provide a
10W 48Q load or five 2W resistors,
or some similar combination, may
be to hand. The exact load is
generally unimportant, because
the transmitter matching can be
adjusted to suit.

Large non-inductive resistors for
such purposes are obtainable, but are expensive, so
for transmitters in the 25W to 150W range, an
ordinary domestic lamp (200/250V) is generally
adopted. A 15W lamp is also suitable for a low
power transmitter. The lamp is choscn to suit the

il

Unmodulated
carrier

W

Dnsplay

obtained Modulated carrler

Fig. 2—Monitoring with an oscilloscope, with timebase.

C1 in Fig. 2. The oscilloscope attenuator is
adjusted to give a display of suitable height. If the
oscilloscope is a simple one with no attenuator,
adjust the coupling provided by CI.

A steady tonc is preferable for monitoring, as

wWwWWwW americanradiohistorv.com
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the irregular display obtained from speech is less
easily examined. This tone can be obtained from
an oscillator or other convenient source. By lock-
ing the timebase to the oscillator by means of the
sync control of the oscilloscope, a stable display
will be achieved.

The unmodulated R.F. has the amplitude “A ™
in Fig. 2. As modulation is increased, the wave-
form of the modulated carrier will grow more
pronounced. Downwards modulation produces the

=
Attenuator

Unmodulated RE 100%

LLess than 100%

Display obtained
N

October, 1962

amplifier, via the isolating capacitor Cl1, which can
be of any convenient fairly large value. Two or
more resistors are used as an attenuator, as shown.
Two 1M fixed resistors, with a 500k potentiometer,
will suffice for many transmitters.

When the signal is modulated, a display of the
kind shown will be obtained. The attenuator set-
ting merely controls the extent to which the audio
shifts the trace horizontally, and is adjusted to
obtain a reasonably large display, but one not

exceeding the screen size. As with

P 3 the previous method, a steady
HT+ RE . |
y Vertical tone is most suitable, as merely
5 plates speaking into the modulator
] Modulation Osclngsco microphone will give a rapidly
3 transformer or pe fluctuating pattern less easily
<] CRT examined.
2j detlection ami
2 « Horizontal plates Monitor Oscilloscope Circuit
plates With a small tube, sufficient

J trace can easily be obtained with-
out amplifiers, so the X- and Y-
inputs can be taken directly to
the tube plates (via isolating
capacitors). A simple circuit of
thts kind is shown in Fig. 4, and
is intended for the DH3-91 tube.
This has a 63V 550mA heater,
which should receive current
from a 63V transformer winding.
For H.T. 500V will easily suffice,
and this can most probably be

0V€P100%J obtained from the transmitter

~
Modulated

Fig. 3—Using an oscilloscope without timebase.

dips, the amplitude being measured as at “B™.
The downwards modulation, as a percentage, is:

A—B
100{ }
A

The distances can be measured in millimetres or
any other units. Upwards modulation produces
the *“humps” and the upwards modulation per-

centage is:
C—A
100 {
A

If modulation is symmetrical the upwards and
downwards modulation percentages will be the
same. Downwards modulation must not exceed
100% or interference will be caused.

The same display can be obtained with a
received transmission. A station with an oscillos-
cope can thus monitor the transmission of another
station. This can be useful when setting up a
modulation meter of the type described later. To
obtain the display modulated R.F. can be taken
from the last I.F. amplifier in the receiver,

Using a Simple Oscilloscope

Modulation can be monitored with a simple
oscilloscope having no timebase. To do this, R.F.
is applied to the Y-input, as already described.
coupling being adjusted to obtain sufficient
deflection to draw a vertical trace, as in Fig. 3.

The X-input (horizontal) is taken from the audio

power pack, or from a simple
half-wave pack using the full
winding of a 250-0-250V trans-
former, The 560k resistor (R3)
may be adjusted to modify the
trace brilliance; a variable control may be fitted,
if preferred. If so, a 470k fixed resistor in series
with a 500k potentiometer can be used.

As no timebase is available, the display obtained
will resemble that in Fig. 3. No X-amplifier is
present, so the attenuator will need adjusting to

(Continued on page 533) R
o =l 3 HT+ 500V
BC1
Input QeipF I;
X [3 4
input l l
c2 R1 R2
OdpF ~Z22M 3 22M
. N
R3
Underside of 560k
88G base HT—
[e
Y4

Fig. 4—A circuit for a lin. oscilloscope.

L ]
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MAILPLAN OFFERS

Dept. PW 138 Lewisham Way, New Cross,
London, S.E.14, TiDeway 6667

Immediate Despatch Service !

Best Value for Money !

All items advertised have been approved
l by our technical team of qualified

engineers.

TWO SENSATIONAL
TRANSISTORISED INTERCOMS

HANDY INTERPHONE

For Home, Workshop, Office,
two-way calling. Consumes
current only when talking
or calling. Housed in attrac-
tive plastic cabinets with
chrome stands. Completely
portable. Master and sub-
station. Replacementbattery
only 2/6

MAILPLAN PRICE
89/6 incl. P.P.3 battery and 25

y 5. lead with plugs.
{Today’s value 8 gns.) Ro

7 Station De Luxe
Transistorised Intercom

The very latest in Office and
Factory communication. Call-
ing is audio and visual. Battery
operated bul consumes current
only when call:ng or talking.
Neat compact attractive units,
up to 6 extensions supplied sep-
arately. Battery lite 300 hours.

master 14 GNS. post tree.

Extensions 2 gns. Post free.

HALF THE PRICE
OF OTHER MAKES

Construct your own Record Player, Intercom,

Tape Recorder, etc,, with the

SUBMINIATURE 4-TRANSISTOR
PUSH-PULL 52[6

AUDIO AMPLIFIER

An assembied and wired miniature
amplifier incorporating output
transformer, and 4 transistors,

class B. 200 m. watts. All con-

nections for batterv, speaker
and volume control. The guality s
amazing. Complete with instructions
andcircuit P2ITA, Size3x 1% ¢ x 1/ 4in,

PK.543

8 ohm speaker to sult above. 2} flux 16[6 P, & P.
density, 7.800 gauss, Power, 200 mW. 1-.

MI78 CRYSTAL LAPEL MIKE 17/6

100-9,000 cps. 1#in. diam.. 5ft. lead P.& P. gy

SLIM CRYSTAL | ™ _a—
MICROPHONE | |
— 3 WAY — | |

Hand held, Stand mounted
or suspended by lavalier

cord.
MODEL 100¢ 39/6
Post Free

Check the spec. and judge for Yourself, Response 60-10,000 cps.

Built-In ON-OFF Switch, Output Level ~-52 dB. Omni-

dlrec(lonal Termination above 500 K ohms. Satin Chrome
Finish. Accessory Table Top Stand, 8/6.

PORTABLE SOLDERING IRON Model SPI
30 Watt 230 Volts

(Size 103in. 63in. when not in use.)
Designed on an entirely new brinciple for
light-weight applications. Highly stable
heat ohkaracteristics ensures jong lifc.
Removable handle permits iron to be
carried sately even while hot. Supplied
complete with Vynil Pag. lead and "

plug. Spares available
18/9 P.& P.1/-

Element 4/6. P. & P, 6d.

TUBULAR BAFFLE
EXTENSION SPEAKER

Most adaptable of all speakers.
Mounts vertically, horizontally,
or sits on desk.

ANOTHER MAILPLAN
Top Value
5416 FiiF

offer . . .

Frequency Response: 65-7.000 cps. Impedance
8 ohms. Rated at 1.5 watts. Cabinet, beige leather finish with
contemporary gold baffles. Size 9} x3in. diam.

SERVICE ENGINEERS!

Here’s the most useful tool money can buy . ..

** D900

The T.S. 30.

Checks Alpha gain (Current gain—AC)

Checks Beta gain (Current gain under
DC conditions)

TRANSISTOR Measures lLeakage currents between
TESTER Collector/Base and Collector/EmltLer.
/ at any voltage between zero and

With transistors in place
Size 54 x3x2%in.

NOW you can carry out, fast testing of
transistors and minlature transistor
receivers without renioving transistors
Ask jor full tech- irom circuit. Sell- contained signal
nical specifica- tracing oscillator, self-contained varia~
tion. ble power supply,

POWER SUPPLY

LABOUR SAVING—
SPEEDY~—SIMPLE

ONLY

£10

Miniature Clear Plastic Panel Meters

FOR YOUR HOME BUILT TEST EQUIPMENT

DC MICROAMMETERS Model MR.25 OtosopA ., 39/6

odel MR.250 0 to 500 LA .
DC MILLIAMMETER Model MR.2L 0to 1l mA 2716
All models Individually Boxed and IKully Guaranteed.
P. & P, 2/6 each.

“8S? METER MODEL SR. 2P, Standard
“Ham?” Slﬂ*nal strength indicator. Cali-
brated in '8’ units from 0-9 with scale
terminating in +10 to 430 dB calibra-
tions. Additional full scale calibrations
of 0-b+0-10 in linear scale divisions., 35/~

VU METER MODEL VR, 1P. Cali-
brated and damped in accordance with
standard VU Meter Practice. Ubper scale
reads —20 to +3VU. Lower scale 0-100% _
modulation, Uses precision carbon film multiplicr resistor
and tull wave rectifier. 42/6.

SKANTEST—THE L.O.P.T. TESTER

Tests TV Windings for shorting turns by unigue pulse method,
This compact instrument can save you bounds. It detects a
single shorting turn in a line output transformer, deflector coil
or other Windings. The pulses provided by the instrument
detect intermittent faults. In position one. the continuity of
the Windings is checked; in position two, high impedance coils,
and In position three, low impcdance coils. Once you have
used the Skantest you will regard it as a must in TV Servicing.

Exclusive Mailplan Offer 99/6 P %P

High resistance Standard type
TWIN HEADPHONES

2,000 ohm Model SF20. Complete with headband.
When placing your

WATC H FOR first order ask for your
MAILPLAN |5 MailPTaN
EACHMONTH! Special Small Quantity

Bargain Mailing List

13/6

P. &P, 1/-

www americanradiohistorv com
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The ‘NORPAK’

MAINS POWER PACK
KIT
FOR TRANSISTOR
RADIOS
Boosts and greatly ex-
tends life of old batteries.
Miniature Size—4 x 2 x |}in.
In attractive two-tone plastic
case. Assembled in an hour.
Normal output 9 v. 100 mA,
(Adiustable) Full Mains Trans-
former. Full wave germanium
diodes. Cartridge fuse.
Complete Kit with Plans

35/= Pusitep.p.

Staar Battery Turntable
with Crystal P.U. év,, 54/,
2 Speed Model, 9716. P.P, 2/-,
&0W Soldering lrons, 1576,
P.P. 16,

Carbon Pots, 2/9. P.P. 6d.
2M., 500K., 250K., 200K., 5K.,
200Q1., 100Q2.

Speakers and complete range of
first grade miniature compo-
nents for most P.W. designs.

building plans.

P.W. ‘MERCURY’ 6

PRINTED CIRCUIT VERSION

£9.17.6

TERRIFFIC VOLUME!!

WITH THE
p P.W. 6TRANSISTOR (

Medium and Long Wave Pocket Superhet

THE CONTINUED POPULARITY OF THIS FAMOUS
SET IS PROOF OF ITS VERY HIGH QUALITY AND
FINE PERFORMANCE

@ 450 mW Push-Pull
Output on 12iin.
P.M. Speaker.

@ Printed Circuit.

@ Guaranteed first
grade Minlature

= ('R S35 ,“s:"'b,"f 45;1’_ Plus 2/6 P.P. qun:.”:n“' ‘

alescopic erials, mn. 3 i Interna

to 30in., 156, PP, 6d. 12in.|_ GO Er) L Ol [ty
to 46in., 12/6.P.P, 6d. This exciting new Transistor S7uparhe:

" Personal Earpieces with | gives superb performance on 2 7 x 4in. N
Plug and Socket. High | speaker housed in attractive two-tone ::Lu'?::;s £7.|9.6 ;;I?T;P
imp., 9/, Low imp., 8., | cabinet with ferrite aerial. o

For both of these fine kits every item down to the last nut and bolt is supplied together with detailed
All parts sold separately.

Send 176 (2/6 Mercury) for Buiiding Plans (FREE with Kit),

PAY AS YOU BUILD SCHEME

AT NO EXTRA COST the above sets may be bought in 3 complete stages of 5372 (“"PW" 6) or
65710 ("Mercury” 6) each plus 1’6 P.P. (state A, B, or C).

ALIGNMENT SERVICE

We Offer a very comprehensive service ‘or both the above versions purchased from us,
including Fault Finding, at reasonabie charges (write for details).

WE GUARANTEE TO
MAKE YOUR SET WORK

NORCOL LTD

147 LONDON RD., YORKTOWN,
CAMBERLEY, SURREY

Phone:
CAMBERLEY 22760

70 AMBITIOUS ENGINEERS

= THE LATEST EMMTION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is @ highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.LE.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
¢¢NO PASS — NO FEE”

Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than £25 a week, sen or your

f | han £ k, d
cggyo “ENGINEERING OPPORTUNITIES”
today~-F

WHICH IS YOUR
PET SUBJECT?

Mechanlcal Eng..
Electrical Eng..
Clvil Englneering,
Radlo Engineering,
Automobile Eng..
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!
A.M |.Mech.E.
A.M.I.C.E.
A.M.I.Prod.E.
AM.ILM.A,

AlD
A.F.R.Ae.S.
8.Sc.
A.M.Brit.LR.E.
Clty & Guilds
Gen. Cert. of Education
Etc., ete.

INCLUDING
TOOLS!

b o o o d
Thc specialist Elec-
tronics Division of i
B.LE.T.{incorporat-
ing E.M.I. Institutes)
NOW offers you a

RACTICAL
Equwmm

Basic Practical and Theore.
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.L. Institutes)

(Dept. SE/21),29 Wright’s Lane, London, W.8

THE B.LE.T.

A.M.Brit.l.LR.E. City & Guilds

Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate

Practical Radlo

real laboratory train-

ing at home with

practical equipment.
Ask for desails.

e TR B 1L ELT.
Electronics Engineering SCHOOL OF
Automation ELECTRONICS

POST EQUPON NOW I,

Please send me your FREE 156-page
“ENGINEERING OPPORTUNITIES "
(Write if you prefer not to cut page)

NAME

ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME

7}
m
B
=
=]
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(Continued from page 530)

obtain sufficient deflection. In the same way, there
is no Y-amplifier or adjustable attenuator, so
coupling must be so adjustable to the lamp load or
aerial. to give a suitable vertical trace.

Such a meonitor is easily made as a small,
separate unit. A magnifier, preferably with hood,
can be fitted over the screen, to enlarge the display,
as the tube mentioned is only lin. in diameter.
Larger tubes may be employed in a similar manner,
but a much higher voltage will generally be needed
for them,

Neon Indicator

A 240V or similar neon lamp can be used as a
modulation indicator, as shown in Fig. 5. C1 is
merely an isolating capacitor, of 0-05uF or similar
value. R1 and VR1 form a voltage dropping net-
work, and VRI1 is so adjusted that the neon just
strikes when modulation reaches nearly 1009%.
While transmitting. repeated flashing of the ncon
is a warning to move farther from the microphone,
or reduce the modulator gain control setting.

The values of R1 and VRI1 will depend on the
P.A. voltage, but VR1 can be a 500k potentio-
meter. R1 will then probably be from about 250k
to 1M, depending on the transmitter H.T, voltage.
If the neon does not light with VR set for maxi-
mum voltage across it, then R1 must be reduced
in value.

If there is no objection to having the neon at
H.T. potential. the network and neon may be in
parallel with the modulation transformer winding.
The necon can be mounted behind the panel, pre-
ferably screened from too much extraneous light.

If an oscilloscope is available, the neon indicator
can be set up with the oscilloscope monitoring the
modulation level. If it is not possible to obtain an
oscilloscope for this purpose. the receiver can be
employed to listen for the sideband splatter caused
by over-modulation. To do this, it will probably be
necessary to use a lamp load. and to remove the
recciver acrial, to avoid overloading the receiver,
This depends on the screening, and transmitter
power. Altcrnatively, a valve. such as an R.F.
amplifier, may be removed from its socket. if the
signal strength is still too great with the R.F. gain
control on the receiver at minimum.

When the transmitter is being modulated, side-
band splatter as a result of over-modulation will
be heard when the recciver is tuned slowly away
from the correct frequency. The sound is heard
only at the instants of over-modulation. and will
not be audible with a properly modulated signal
(such as from a BBC station). Modulation is then
adjusted until splatter has just ceased, and VRI1 is
adjusted so that it is then just igniting, on speech
or modulation peaks.

Modulation Level Meter

Modulation reaches 100% when the P.A. anode
voltage is swung from zero to twice its un-
modulated voltage, For example, if the power
amplifier operates with 500V on its anode, the
modulator swings this from zero to 1,000V for
1009 modulation.

An A.C. voltmeter will thus act as a modulation
meter, and a multi-range meter with A.C. ranges
can be used. though a separate meter is preferable.
A suitable circuit is shown in Fig. 6. Cl1 is merely

PRACTICAL WIRELESS 533

an isolating capacitor, of suitable working voltage.
A 005zF 1,000V component would be suitable
for many transmitters. The meter can be a ImA,
SmA, or similar instrurent, with ImA or 5SmA
rectifier. R1 is the voltuge-dropping resistor.

The meter will give no reading when the trans-
mitter is not being modulated (unless there is hum
on the carricr) but will kick upwards when speech
is present. If a signal is obtained from an audio
oscillator or similar source. the meter will take on
a steady reading. It is necessary to adjust Rl to
obtain a convenient deflection of the meter pointer,

HT+
Neon lamp
Modulation
__—transformer
(&)
0-05pF
T
R1 VR1
To PA. 4

Fig. 5—A neon modulation indicator.

and the meter can then be calibrated for 1009%
modulation, by one of the methods previously
described. This calibration is most accurate if
carried out with the usual microphone and by |
speaking in the usual manner. After calibration, it
is only necessary to observe the meter, when
checking modulation, to see that its reading is well
up, but not over the 1009, mark.

Modulator H.T. Current

Class B modulators are used with all but the
smallest transmitters, and with these the H.T.
current drawn by the output stage depends on the
audio power handled. A meter in the H.T. supply
to this stage can thus be used as a check on
modulation. The reading to which the meter will
rise, for nearly 100% modulation, can be found

HI+

Modulation
 «—transformer

Modulation
+ meter

Ct 0-05pF
1000V R1

Instrument "
rectifier

To PA,
Fig. 6—A speech level meter for monitoring.

by the methods previously described, as well as by
obtaining reports from stations contacted.

A disadvantage of this method lies in the fact
that the audio input required for full modulation
depends on the loading of the P.A. The P.A. should
thus always be loaded to the same extent, or nearly
so, by means of the usual aerial coupling adjust-
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/Short wire aerial if desired

Jack

Crystal diode
. l '
" “ '! Y

" b

: TT

Fig. 7—A diode pick-up for audible monitoring.

ments. It is then only necessary to speak or adjust
the modulator gain control. until the meter peaks
are around the accustomed figure.

Speech Polarity

If a trace like that in Fig. 2 is observed, while
speaking into the modulator microphone, the
modulation peaks in both directions will probably
not be equal. That is, upwards modulation may
cxceed downwards modulation. or the reverse. If
downwards modulation c¢xceeds 1009 (broken
carrier) interference 1s caused. But upwards
modulation exceeding 1009% need not cause inter-
ference. It is therefore preferable that the lack of
equality in the modulation should be so arranged
that the highest peaks are in the upwards direction,
as a greater level of average modulation is then
possible, without exceeding 1009% modulation in
the downwards direction.

The human voice functions in such a way that
many sounds are not of symmetrical waveform. If
the strongest pcaks glve an upwards modulatlon

October, 1962

trace, these peaks may exceed 1009 . while down-
wards modulation does not exceed 1009%. If the
peaks result in downwards modulation, the average
audio signal has to be reduced. to keep these peaks
within the 1009% limit. This can be overcome by
reversing the connections to any audio trans-
former winding, in the modulator. Probably the
driver secondary or modulator transformer
primary connections can most easily be reversed.
The best polarity for one microphone is not
necessarily most suitable for another microphone.
If no oscilloscope is available, the best polarity or
phase is that giving most freedom from splatter.

Modulation Quality

A simple pick-up for audible monitoring is
shown in Fig. 7. Cl can be any convenient capa-
citor, fixed or variable, from about 25pF to 500pF,
to allow the coil to be tuned to the required
amateur band. C2 is 500pF to 5.000pF or so.
Phones are connected at the points X and Y for
audible monitoring.

It a tape recorder is available. R1 and C3 may
be added. About 100k and 0-0iuF will be satis-
factory, and a short screened lead is equipped with
a plug to suit the recorder input socket. The pick-
up tuncr is then placed at a suitable distance from
the transmitter, acrial. aerial tuner, or lamp load.
In this way. a recording of any test or other trans-
mission can be made, and it will be of the same
quality as radiated over the air. The recording
can be played back afterwards, as a check on
speech quality, modulator operation. and so on. [f
the recorder volume control setting is noted. the
test can be repeated without dithculty, when
necessary, and no helper is required.

(VaIue 7/6)
INSIDE THE OCTOBER

~k !
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MULLARD 3-3 HI-FI
AMPLIFIER

3 Valves,
2 watt. 3 ohm.

COLLARO STUDIO TAPE RECORDER KIT

SPECIAL BARGAIN OFFER. (,onap. l\ll Ollly £25 o o

Famous mfrs. surplus offer—Listed 42 gns. A qualltv Tape Recor-
der Kit based on Mullard famgus design—EF86, KCC83. EL84, EM84
and Rectifier. Specially designed hlt, for Collaro latest Studio
Deck. Freg. response + 3dB. 80 ¢i5.-10 Ke/s. Amp. and Power Pack
already wired, inter unit wirig only required. Cabincts size: 18 X
164 x 61n, finished in contemp. 2 tone blue Rexine with gilt
sSpeaker Escutcheon. Magic Eve indicator Circuit and Tech.
HfBook. supphed free with kit. Send 2/6 now for full details

Cabinet £2.15.0 P.

Amplifier Kit £8,19. G.P &P 5/-

Speaker 7 x 4 16/6. & P, 2/-,

It above items are pulchased
togzether.

of to-day’s autstandxng Tape Recorder Bargain.

£12.19.6 r.&r.10-

and 15 ohm. Out-
put. A really first-class Amplifier
giving Hi-Fi qualily at a reasonable
cost. Mullard’s latest circuit.
Valve line up: EF86, ELS84, EZ81.
Extra HT and LT available tor
Tuner Unit addition. This i{s the
ideal companion Amplifier for FM
tuner units.

BARGAINS

4-SPEED PLAYER

TECHNICAL SPECIFICATION— UNITS

Freq. Response: + 1db. 40 ¢/s.-25

Kc/s. Tone controls: Max. Treble

Cut 12 db at 10 Kc/s. Max. Bass |Single Players Carr. 3/6

Boost 11 dh. al 80 ¢/s. Sensitivity: | Garrard 4 S.P.

.19.
Garrwrd TA Mk.2 £7.19.6

100 Mv. lor 3 w. outbut. Output

Power (at 400 ©/%): 3 w. at 1% total | Collaro “Junior 75/~

harmontic distortion. Hum and | B.S.R. Latest TU12 79 6
At least 70 db. below | E.M.1. Junior ‘585’ 89/6

Noise Level:
W.

Auto-Changers Carr. 5/-
Collaro '‘C 60” £7.15.0
B.S.R. (UA14) . £7.10.0
Garrard *Auto-slim”
£8.12.6
Garrard Model RC209
9 &ns.

COMPLETE KIT (incl. Valves, all
components. wiring diagram ‘and
special guality sectional Output
Trans.). ONLY £6.19.6. Carr. 5/-.
Complete wired and tested, 8 gns.

Bronze Escuteheon Panel, Prin-
ted Vol., Treble, Bass, On-0Off,
supplied with each Kit.

Wired O/P socket power and addi-
tional smoothing for Tuner Unit.
10/6 extra.
Recommended
HF1012 95/-.
110 g5, etc.

SPECIAL BARGAIN OFFER

Speakers—WB
Goodmans AXIOM

“6 plus 1 .. .using3 latest type
TRANSISTOR e mere
RADIO KIT Now only £6.19. 6

Complete Kit carr. 2/6.
MANUFACTURERS SURPLUS BARGAIN OFFER. PRICE
BARRIER SLASHED-—A further bulk purchase of this popular
Kit enables us Lo pass on latest price reduction direct to Construc-
tor. Kit is a modern, sensitive, quality Receiver with all latest
circuit leatures and is complete with 7 x 3iin. Speaker (3 ohms),
and all circuit and assembly instructions. 6 BVA Transistors and
Germ. Diode, Printed Cct. Med. and L/W. Ferrite Acrial and Car
Radio Coupling. 500 MW Output Attractive tnit dial and Slow
Motion Drive with “Clear Vu” Tuning Knob, ctc. Contemp.
two-tone Cabinets 3 x 5 x 3%in., as illustrated. 25/- extra.

RECORDING TAPE—Reduced Prices

Famous American Columbia (CBS) Premier Quality Tape at

NEW REDUCED PRICES. A genuine recommended Quality
Tape—TRY IT! Brand new, boxed and fully guarantecd. Iitted
with leader and stop foils.
Standard Long Play Doutle Play
5in. 600(t. 13/- 900ft. 17/6 1,200ft. 31/6
53in. 0oft. 18/~ 1,200ft. 19/6 1.8001t, 37/6
Un 1,200t. 21/- 1,800ft. 28/6 2,4001t. 47/6
P. & P per reel 1/- 6d. on each additional reel.
SPECIAL BARGAIN. 3in. mirs, Tape 2251t. 4/9. P. & P. 6d.
3in, Message Tape, 15011, .. . 3/9. . & P, 6d.
Plastie Tape Recls 0 Bln 1/3. 51n 2/-51in. g/-, 7in. 2/3
Plastie Spool € ontainers . n. 1/G, 51in. 2/-, 7in. 2/3

ENAMELLED COPPER |Volume Coutrols—5K-2 Meg-

WIRI—¢b, reels, 14g.-20g 2/6: [ohms. 3in. Spindles Morgan-
22g-28¢.  8/-1 30g-40z. = 8/9. |ite Midget Type 10in. diam.
Other gauges quoted tor. Guar. 1 year. LOG or LIN

Krsin Multicore Solder 60/40
3d. per vard. ilb. £/6, etc.

COAX 80 OHM CABLE
High grade low loss Cellular

ratios less Sw. 3/-. DP. Sw.
4/6. Twin Stereo less Sw.
6/6. DP Sw. 8/-.

RECORD
PLAYER
CABINETS

Cabinet
P'rice

£3.3.0. &

Carr. &
Ins. 5/-,

Contemporary style, rexine covered
cabinel. in two tone maroon
and cream. Size 183 x 13} x ht.
8lin.. fitted with all accessories
including baffic board and anodised
metal Irct. Space available for all
modern amplifiers and autochan-
gers, etc. Uncut record player
mounting board 14 x 13in. supplied.

22VALVE 2-WATT AMPLIFINR
Twin stage F.CL82 with vol. and neg.
{eedbacl Tonc control. A.C. 200/
250 v. with knobs, ete., ready wired
to fit, §bov_e cabinet, £3.17.6.

8in. Spkr. & Trans,, 22/-. P. & P. 2/-.
Complete Kit, including UA14 Unit
as 1llustrated, £12.19.6, carr. 7/6.
SINGLE PLAYER KIT—Similar
spec. to Autochanger Kit except
Plaver is 4-specd B.S.R. T.U.9.
Single Record Player Unit. At-
t.r'wtlveConLempoxarv Styled Cabi-
net. Size: 134 x 13 x 6 ins. with
splendid volume and reproduction.
Bargain Price, £8,19.6 only. Carr.
5/-. All units ready wired. Simple
screwdriver assembly only.

Condensers—sSilver Mica. All
values, 2p} to 1,000pF. 8d. each.

Ditto. Ceramics 9d. Tub,
‘L)OV T.C.C., etc., 0.001 fd. to
and  0.1/350 9d. 0.02-
() 1/500V 1/- O 2a Hunts 1/6.
T.C.C etc., etc. Close
lul S/Micas—10% 5pF-500pF
8d. 600-5, OOODF 1/-. 1% <p¥-
100pF 98d. 100pF-500DF 1ld.

575pF-5.000pF 1/6. Resistors—
Fuill Range 10 ohm< 10 meg-

ohms 20% | and § V
(Madget Lypc mode
1W 6de, 2W Od. 11i
IW 5d., W Fd. 5% W 9d.,
1% W 1/6.
New Al
Boxed VA Lv Es Guaranteed
€/- ECOS® . 8f- . PCURY 976
96 LULsY 10/6  PCIS0 0 96
6 K 10/6 - PCLa3 12/6
w18 8/- ' PCLN 12/6
k3 12/6 12
9/- 8/6
8/- /6 |
8/- 10/-
9/- 78
8/-| GZ32  12/6
8/- 1 1Ms] 976 1 Uzs 12/6

JASON FM TUNER UNITS
Deslgnel approved kits of

, 5 Ens. 4 valves, 20/-.

, £7. 5 valves, 37/6.
Dll RCURY 10 g&ns.
2 £13.19.6. 4 valves,

8.
NEW JASON FM HAND-
BOOK, 2/(’ 48 hr. Alignment
Service 7/, P. & P. 2/6.

TYGAN FRET (contemp. pat.)
12 x 12in, £/-. 12 x 18in. 3/-.
12 x 24in. 4/-. 18 x 24in. 6/- cte.

speaker Fret — Expanded
bronze an0d1<ed metal }n. x
tin. diamond mesh, now 4/6
sq. ft., Multiples of 6in. cut

max. width. 4ft.
Llectrolytics All Types New Stock
UBULAR CAN TYPES

2525V 8-+ 8/450V 4/8
.mu 2y 1/9 | 84 muaov 5/-
o) | 32432 18
2f- | 50450, 50V 8/6
5 2f3 | 60+

10/ 460y 3/6 275V 12/8

m + 16748V 5/6 | 1064200/
320430V 6/6 LTSV 12/8

Transxstor Components
Mu/lgset 1. }1 "5—465 Kcfs.

5/8
Osc. Cr)ll—MlVV 9/16111. dia, 5/3
Osc. Coll—M. & LW
Midget Driver Tlans 3.5:1 6/8
Midget O/Put Trans. P.P. to
3 ohms, 6/9.
Ferrite Acrial M, & L.W., Car
aerial coil,
Lleet, « omlonsors—deget
Type 1 mid-50mfd ea. 1/9.
100 mfd. 2/-3 12V wkg,
Condengers—.01mfd, to .04mfd
9 (Q5mld. to 1mitd. 1/-; .25mid
/3:.5mid. 1/6.
Tuning Condensers—JB00"
208pF. + 176pk 8/6, with Trim-
mers 9/6. Singl¢ 365pF 7/6. Sub
min, {in, J.B, Dile min. .0001,
.0003 or .0005 7/- cach.
Midget Control—with
edge control knob. 5K ohms
wth switch, 4/9, lessswitch 3/9,
speakers §.—2in. lessey
75 ohms 15/6. 24in. Continental
8 ohms 13/6, 2iin. E.M.L
ohms 17/6. T x 4in. Plessey
35 ohms, 23/6.
Lar Plug Phones—Min, Con-
tinental type, 3ft. lead, jack
plug and socket. High Imp. 8/-.
Low Imp. 7/6.

TRANSISTOR BARGAINS
Brand New—BVA 1st Grade
C4 8/6 GET114 6/6

GC45 8/- 0C72 716
0081 716 0C70 716

2/0C81 15/6 0CT71 6/~
Al0Z 10/ [eleyi:] 716
XAl ©/6 GEX34 2/9
XB103  7/8 OAT0 2/9
Xc1o1 8/6 OABL 218

sno( ial oﬂ'cr' One OC44, two
ocC 21/6. One OC81D, two
()C81 ‘s (matched pairy 19/6.

air spaced Polythene—ln.
diameter. Stranded cond.
Famous mfrs. Now only Gd.
per vard. Bargain Prices—
special Lengths—
20 vd. 9/~ P. & P. 1/6.

40 vds. 17/G, P. & P. 2f-.

60 vds. 25/-, P. & P. 3/-.
Coax Plugs 1/-. Sockets 1/-.
Couplers1/3. Outlet Boxes4/6.

€end for detailed bargain lists, .
We manwacture all types Radio Mains Transfe Chokes.
Enquiries invited for Specials, Prototypes for small production runs, Quotations
by return.

RADIO COMPONENT SPECIALISTS -

70 Bngstouk Rd., Thornton Heath, Surrey.
TIHO 0. or C.0.D. Post and Packing up to }ib. 98d.; 11b., 1/3;

2/3; 5b.,

Ad. stamp,

2188, Terms C.W.

2/9; 8ib., 3/6.
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SOUND RECORDINGS

TAPE BARGAINS in all sizes.
Example: Top brand 5fin. 1.200ft 13,6
p. and p. 1/3. S.A.E. for list. Large
choice of New and Used Recorders.

C. KINGSLEY AND CO. 132
Tottenham Court Road, London WI.
EUS 6500.

RECEIVERS & COMPONENTS

NEW AND SURPLUS Valves. guaran-
teed. from 3/6. Also reclaimed Valves.
perfect, from 1/6. Many bargains.
S.A.E. for compiete list. LEWIS, 46
Woodford Avenue. Ilford, Essex.

SPEAKER REPAIRS, Cones/Flelds
fitted. Clock coils wound. S.
REPAIRS, Pluckley, Ashford, KenL

A1 POST FREE BARGAINS. EBSI,
EF50, EFg0. EF91, 10F1. 6F1, 9d each,
5 for 2/6 <m1xed\ PY82. PL38, 4/6.
PZ30, 4/.. Speakers 6” 118, 8 6/6,
10” x 6~ 18/, “'Primax” 60 watt twin
light solder guns 92/6. Morse Kevs
3/-. Al Mullard B.V.A. Transisiors
and valves stocked. All previous
bargains available. A.1 Radio Gom-
onents 14 The Borough, Canter-
ury, Kent.

DATA TRANSISTOR
POCKET KITS

NO SOLDERING OR
DRILLING. COMPLETELY
SELF CONTAINFD

NO AERIAL REQUIRED . ~iolUM
& LONG WAVE - ASSEMSL' TOOL
PROVIDED - CAN BE 2ULT BY
ANYONE

DATA 427
5t x3x lin,

75

| PP 209 ex.
A Battery 213
ex.

4 TRANSISTORS - 2 DIODES
7 STAGES - MOVING COIL SPEAKER

3 TRANSISTORS
STAGES - PERSONAL EAR FIECE
ALL PARTS CAN BE BOUGHT

SEPARATELY

-~ 2 DIODES - 6

DATA ELECTRONICS LTD.

6 HILLSIDE GDNS., EDGWARE,

PRACTICAL WIRELESS CLASSIFIED ADV‘ERTISEMENTS

RATES 3 per line or part
th(-reof. average five words to line,
minimum * lines. Box No. i/- extra.
Advertisements nusi be prevaid and
addressed to Advertisement
Manager. “‘Practical  Wireless,”
Tower House, SOulhnmpton St.,
London W.C.

RECEIVERS & COMPONENTS
(continued)

% SPECIAL OFFER %

MINIATURE 6-TRANSISTOR
SUPERHET chassis 3%in. X 2%in. X lin.
All components mounted on printed circuit

board. Long and Medium waves: 200 mW
Push pull output; 2in. moving coil
speaker. Earpiece socket fitted. Each

set complete with battery and guaranteed
working perfectly. Supplied without case,
£5.12.6,P. & P. 3/-, extra.
SAVOY ELECTRONICS (Sales) LTD.
I5 Maiden Lane, London, WC2.
TEMple Bar 5484

‘“ HEATHKITS ” can now be seen in
London and purchased {n easy terms.
Free brochure. DIRECT TV REPLACE-
MENTS LTD.. Dept. P.W. 7/9, 138
Lewisham Way, SE14. Tideway 6666.

ULTRA LINEAR AMPLIFIERS

High Fidelity.
%}5 watts. Valves

) C83,
EL84, EL84,
Ez3dl. Two in-
puts, Sensiu-
vity 10 milll-
volts. Bass &
Treble controls.

0. 0 plus 5/-
carr, Factory built, £9, plus 5/- carr, Sim-
ilar 30 watt £12. plus 7/6 carr. Leafiet free.
Same day despatch.
STROUD AUDIO
Bath Road, Stroud, Glos.
Tel. Stroud 783.

TRANSISTOR COMPONENIS. 7 x 4in,
35 ohm speakers, 25/-, 7 x 4in, 3 ohm, 18/8.
FARPIECES. 7 ohm, 150 ohm, 8/8. Xtal
with Jack., 7/8, all complete with plugs.
4 polc 2 way switches 1 inch spindle, 2/68
each. Min, Caps, 15 v. wkg.—1, 2, 4, 5, 8, 10,
18, 32, 50 mfd.. 64 mfd., 10 v,, 100 mfd,, 6 v.,
100 mfd., 12 v,, all at 1/10 each. Resistors
mostly 10% small. 10 ohms to 10 meg., 3d.
each., Ceramicons, most values in stock,
1 pfd. to 5.000 p{d. Siide switches. DP/DT.
3/-each,

TRANSISTORS. 0OC44, OC45. 7/8 each,
A.F. Pack OC81D, 2 OC81, 18/8, set. G.E.C.
874, 4/8, S6, 87, good outbut transistors,
2/8 each. Red spots, 2/3, White spots, 2/8,
OC176, 3/6, OCP7l, 12/8, OAB1 Diodes, 2/8,
GEX 00, 9d. Terms C.W.0. or C.0.D.

BROADWAY ELECTRONICS

SALMAGED. GUARANTEED 1009 ALL AT ONE PRICE
£1 for 10, p. & p. FREE

BliddiSsex 92 Mitcham Road, Tooting, S.W. 17.
BRIAN E, HAMPSHEIR (R & T) LTD.
Dept PWA, 23 NORTHCROSS ROAD, S.E.22.
6F13 EF80 EF91 6P25 10F1 77 25L6GT
EB9I 6P28 6F! EF50 Lé63 6F12

October, 1962

DON'T READ THIS

uniess you repair Rawo ana TV scts. Halve
the cost of repairs by using our surplus or
reclaimed Vaives and Tubes. Most compre-
hensive selection at keenest prices. All
valves re-tested before despatch and guaran-
teed to be in good working order.

5U4 4/8 | 20L1 /- | KT38 4/-
6AT 7/8 | 20P1 /- | KT3 218
8A3 G/- | 20P3 /- | KT8, 8/~
6AQ5 8/- | 25L6 /- | KTW61 4/~
6ATS 4/ | 2574 4j- | LN152 4/~
AUS 4/- | 218U 10/- Ul12 5/-
6BQTA  7/6 | 30Cl 4/~ 37 8/~
6BGS  12/8 | 30F5 4/- | PCC84 4/-
6C5 4/6 | 30L1 4/- | PCF30 4/-
SCH3 /- P4 1¢/- | PCLB2 4/-
6F1 /- | 30P12 i/~ | PCLB3  4/-
6F14 /- | 30PL3 /- | PEN45  4/-
6F15 4/- | 30PL1 /- | PL33 2/8
LF33 4/6 | 35L6 /- | PL38 10/-
68J5 4 4/8 | PL81 41-
6J9 /- /- | PL82 4/-
6J7 44- | 185BT 10/~ | PL83 4/-
6K8 /- 3 /- | PY31 4/-
6K25 /- | DDT4 /- | PY80 4/~
6L1 4/- | DH63 4/8 | PY81 4/-
6L6 /- | E88CC /- | PY8s2 4/-
6L18 /- | BACO1 2/6 | PZ30 4/-
LL19 7/6 | EBC33 j~ | TDD4 5/~
6P25 4/- | EBCY1 /-1 Ul12 5/
68J7 /- BI80 j- | U4 216
6SK7 /- | ECC81  £/8 | U 10/-
63L7 /- | ECC82 /- | U31 4/-
B85N7 2/6 | ECC83 /- | U3b 4/-
(5 6/- | ECC85 J- | U191 718
6U4 8/- | ECC88 J- | U281 4/-
6V6 4/8 | ECCOl /- | U282 10/-
TAN7 4/- | ECF80 /- | U301 10/-
B bi- | ECF82 /- | U403 8/-
7C5 5/- CH35 /- | UAF42  4/-
787 7/8 | ECH42 /- | UBC4l  6/-
10C2 8/- | ECL80 /o BL21 12/8
Fl 2/6 | EF9 7i6 | UCH21 12/6
10P13 4/- | EF39 /6 | UCH42 ~ 8/~
10P14 4/- | EFg0 2/~ F42 3/~
12AT7  2/6 | EF91 2/- | UL41 4/-
12AU7 /- | EFg2 J- | UL44 4/~
12AX7 /- | EK32 7/6 | UL46 8/-
12BH7  4/- | EL33 4/- | URIC  7/8
12BYT  4/- | EL33 4/~ | vUT /8
12E1 8/- | EL41 8/- | UUs 10/-
12K8 8/- | ELA2 7/6 | 766 4/~
128K7  4/8 | EL81 8/- 77 2/
125N7  4/- | EL90 6/- | ZD152  8/-
20D1 FC4 5/-

Most, pre-war 4, 5, 7, 8 and 9 pin valves.
British, American. Continental, 5/~ each.
Postage and Packing (all valves) 6d. each.

Orders over £

STORS. Hed spot _2/6.
o] 0C201 (sflicon) 17/8.
SPEAKERS: 6in, b/=, 7 x 4in. 7/8, p 21-
LL\I:, OUTPUT TRS, from 20/-

ty

(,O‘\ISTRUCTOR'Q PARCEL. 2 1bs. assor-
ted parts from TV sets. Resistors, conden-
sers, potentiometers, electrolytics, valve
holders, etc.. etc.. 7/6. P. & P, /6.

VALVE PARCEL. 12 valves Bll different
as taken out of TVs, ldeal for spares, test-
ing, etec. 8/3. Postage 1/6. .
Before you decide to purchase anEylhmg
send a S.A.E, for our complete FREL liat
ol 1,000 valves, and terms of business.
You will bc amazed at our prices. A.lletters
$.A.E. for reply please,
“*St. John’s Radio,” Matl Order Dept..
3 Jews Row, London $.W.18 Phone: VAN 8642

“LITON” PHOTOELECTRIC

CONSTRUGTIONAL MANUAL
10 Interesting PHOTOELECTRIC PRO-
JECTS, fully described with building rlans
and circuit diagrams which can be easily
made by amateurs from standard compo-
nents. Hints on the use of photocells and

hototransistors, A mine ot practical
nformation ior the experimenter, All units
avcilable, ready built or in kjt form.
Battery burglar alarm, Kit 85/-.

. Malins burglar alarm.

Light saver.

. Customer announcer,

. Simple garage door opener.

. Photoelcctrlc counter

Price (2-6) Kit £4.12.8. Bullt £5.10.0.
7. Long range infra-red mains alarm.
8. "MIRA'" Miniature infra- red battery

alarm. Tntal concumotion 0.2 w

9. Motorised zarage door opener.
1n. Door opencr with electronic lock,

If you ar~ interested tn elactronics or
electro-machanical gadgets send 1/- stamp
for thi- 24-page. profoundly illustrated
puhhcation to:

JOIN'S RADIO,” 3
l | SWIS.

BD);

LIS AICT

Jews Row
Phone: VANBa22

www americanradiohistorv com
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r;l ‘Ni‘i GuARANT

IJ\O

5I5TO

XAl0l xAl102,%B103, XClOI,
20/- Pe-n PRCHET Or 10,

R 5 @ MARKED

Anp TeESTEDSvcH Rs
Ere,

N

UNMARKED Bur TesTED MosT RADIO
Typzs 20/- PER PAcKeET OF /6.

€K

UNMRRKED UNTESTED 20/-PKT OF 40| FPOST
DUDS MRy BE SuiraBLEAs Diopes 20/-Prr OF 80, FREE
ANy 2 PAcketrs 37/6 |CASH WITH ORDER [Quanvy
AR WHisTon (DEPTPWT), New MiwLs, STOcKPORT, Discounr
FOR SALE FOR SALE WANTED
(continued) tcontinned)

ASK your dealer for American Ferro-
dynamics. ‘* Brand Five'' Recording
Tapes—the best tape value!

AMATEUR LICENGCE Morse Course.
The new Rhythm Method of teaching
takes the drudgery out of learning
Morse and is the quickest known!
For full explanatory booklet: S.AE.
G3CHS, 45 Green Lane, Purley.
Surrey.

E. R. NICHOLLS

47 MIDDLE HILLGATE, STOCKPORT
RETAIL SHOP

BUMPER PARCEL

100 Resistors, 100 Condensers, 100 Cart-
ridge Fuses, 3 Mains Droppers, 2 Rotary
Toggle Switches, 6 Paxolin Panels, 2 B.C.
Lampholders, | Transmitter, Chassis less
Valves, 6 Potentiometers. 20/- Post Free.

No. 2 PARCEL. | ex Unit Mains Trans-
former 250-0-25C x 4 x5 x 6.3 volts, | Sound
Output Transformer, | Isolation Trans-
former, | 5in. Speaker P.M., 3 Jack Sockets,
4 Terminal Blocks, 2 Inert Cells, | Telephone
Fuse Box, | I12-volt 4-pin Vibrator, 100
Cartridge Fuses, | Helmet Spot Lamp, |
Nylon Parachute for the youngster, 24 asstd.
sizes Polythene Bags for the wife, 12 sheets
Carbon Paper tor the lodger, | Thermistor
and if you send a local view (post card) | will
send 12 High Stab Resistors. All this for
40/-, Post Free. Don’t Miss It.

High Stab Resistors 6d. each. S.A.E. List

20 ft. Telescopic Masts 50/-
Mail Order to—

33/35 Carrington Field St., Stockport.

, via BRS Post free

BRAND NEwW Adjustable Steel
Shelving, 73in. high by 34in. wide
by 12in. deep, Stove Enamelled dark

green. Sent unassembled. Six-shelf
bay £3/15/-. Sample delivered free.
Quantity discounts. ROWN
LTD., Eagle

Steelworks, Heywood,
Lancs. Tel.: 69018.

PORTER'S RADIO, Component
Specialist. We have now doubled the
size of our premises in order to sup-
ply a larger range of Components,
Amplifiers and Hi Fi Equipmen:. Pay
us a visit or send your enquiries to—
15-19 Chapel Street, Guildiord, Surrey.
Telephione 4766, Ext.

RED SPJT Transistors 1/9d.. six for
8/+; 'mid to 100mfd Trans. Cons. 2/-
each. six for 10/-; Midget L.F.T. 465kc
6/- pair. 10.7mc 4/- par; 9V Trans.
Eliminatars 17/6; EPI10K mester £5;
Silicon Recs. 250V, 500mA 10/-; 1962
Catalngue 2/-, All post free. B. W.
gURSONS, 78 Broad Street, Canter-
ury.

OFFERS ARE INVITED for two Peto
Scott Pre-tuners and 60W Amplifier

Rack for communal Radio. Inspec-
tion by appt. only. Apply: Deputy
House Governor, R.N.-T.N. and Ear

Hospital, 330 Gray's Inn Road, W.C.1.
(TER 8855.)

WANTED

WANTED: NEW Valves and Tran-
sistors. any quantity, S. N. WILLETS.
43 Spon Lane, West Bromwich, Staffs.
Tel.: WES 2392.

NEW VALVES WANTED
Any type, any quantity
CASH PAID

R.S.T. 2Il Streatham Road,
Mitcham, Surrey
Telephone: MITCHAM 6202

WANTED: TEST GEAR. Meters.
Valves, Compoqeuts Communication
Sets, Amplifiers HUGGETS LTD,,
2-4 Pawson's Road, West Croydon,
Surrey.

WANTED: New Valves and Tran-
sistors. any quantity. Phone Cherry-
wood 3955. D. AND B. TELEVISION
131-131a  Kingston  Road, South
Wimbledon, SW19.

WANTED VALVES

All types for prompt cash. Must be
new. State quantity.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

www americanradiohistorv com

NEW VALVES bought. state price.
ADA. MANUFACTURING CO.. 172
Alfreton Road, Nottingham.

A PROMPT CASH OFFER for your
surplus Brand New Valves and
Transistors, R.H.S., Beverley House,
Manville Terrace. Bradford 7.

VALVES WANTED

IMMEDIATE CASH SETTLEMENT
Must be new

Phone, write or call

Radio Facilities Ltd.
38 Chalcot Road, London N.W.lI
PRImrose 9090

The valve specialists

MISCELLANEOUS
YOUR OWN Klts built up or
assistance given, Bradford/Leeds
area S.AE: TVS, 19 Aberdeen

Terrace, Bradford 7, Yorkshire.

WANTED to contact, London area,
good amateur radio man
exchange of ldeas. MONEY, 48
Friends Road, Croydon, Surrey.

ELECTRONIC MUSIC?

Then how about makineg vourself an
cleciric organ? Constructional data
avail ablo—full cireuits. drawings and
notes! It has 5 octaves. 2 manuals and
peduls with "1 stops—ises 41 valves.
With 1ts variable attack you can play
Classics and Swing,

Write NOW for free leaflet and further
details to €. & S., 20 Maude Street,
Darlington, Durham. Send 24d. stamp.

PRINTED BILLHEADS, 8 x 5, blue
ruled, 100 12/8, 250 20/-. cash with
order. Print copy clearly. BROOK-
VALE PRESS, 147 George Road, Bir-
mingham 23.
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SERVICE SHEETS EDUCATIONAL (continued)
SERVICE SHEElTS for all makes of WIRELESS. See the world as a

930-1962. Prices from
1/- with free fault-finding guide.
Catalogue of 6.000 models 1/6. 125
Radio/TV sheets covering many popu-
lar models 20/.. S.A.E. inquiries:
HAMILTON RADIO, Western Roed.
St. Leonards, Sussex.

Radlo and TV

WHY TOLERATE DELAY when we
can supply your Radlo or TV Service
Sheet by return of post at 4/- each,
pius postage. List 1/-. Also Manuals
for sale and hire. List 1/-. S.A.E.
with inquiries please. Malil orders
only to o DISTRIBUTORS. 44
Old Bond Street, London W1.

FAULTFINDER FILES, showing com-
mon faults that each Tteceiver is
rone to and other useful servicing
nformation, 2/« each. List 9d.. plus
postage. Mail orders onlv. S.P.
DISTRIBUTORS, 44 Old Bond Street,
London WI.

SERVICE SHEETS, Radio and TV,
4/- each. List 1/-. All orders dis-
patched on day recelved.
manuai$ for sale and hire.
S.A.E. please: SULTAN RADIO.
Pantiles Chembers, Tunbridge Wells.
Kent.

SERVICE SHEETS: also Current and
Obsolete Valves for sale. JOHN
GILBER TELEVISION, 1b Shep-
herd’s Bush Road, London W12,
Phone SHE 8441.

SERVICE SHEE/TS.

models.
TBLRAY, 11 Maudland Bk.,

Radlo, TV, 5,000
S.AE. enquiries:
Preston.

CIRCUIT INFORMATION

18 SET TRANSMITTER RECEIVER
Description. Operation. Values. Diagrams.
Tests, etc, P.O. 5/-

38 SET WALKIE TALKIE
Alignment procedure, Faults. Components.
Description. Diagrams, etc., P.O, 5/,

CAMPBELL
Everland Road, Hungerford, Berks.

EDUCATIONAL

“ HOW AND WHY " of Radlo and
Electronics made easy by a new, non-
maths practical way. Postal instruc-
tion based on hosts of experiments
and equipment building carrled out
at home. New courses bring enjoy-
ment as well as knowledge of this
fascinating subject. Free brochure
{from: Dept. P.W. 12, RADIOSTRUC-
TOR, Reading.

Radio
Television
& Fleectronices

Learn at home with the world’s

largest home study organisa-

tion, Brit.L.R.E.; City & Guilds;

P.M.G.’s certs., etc. Also Prac-

tical Courses with equipment.
No books to buy.

Write for FREE prospectus
stating subjects to

1.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.W.II|

X - —P% Vbi-dac
2a

DON'T FUMBLE
with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Wvay.

Ist lesson
and details

FREE

The Dryden School of
UNDERSTANDABLE MATHEMATICS
IIF10Dryden Chambers, OxfordSt.

London, W.I.

[ ]

: Name...
= Address
[ ]
[ ]

LEARN RADIO AND ELECTRONICS
the new and practical way! Hosts of
absorbing experiments carried out at
home under expert guidance to teach
¥ou Radio in a new, enjoyable and
nteresting way. Construction, ser-
vicing and fault-finding on equip-
ment made easy for the first time!
No previous experience needed. No
mathemaucs used. Free brochure
from: 11, P.W. RADIO-
STR UC'I‘OR‘ Readlng

Radio Officer in the Merchant Navy,
short training period. Jow lees;
scholarships. etc. available. Board-
ing and Day students. Stamp for
prospectus. WIRELESS COLLEGE,
Colwyn Bay. .

THE Incorporated Practitioners in
Radio and Electronics (I.P.R.E.) Ltd.
Membership Conditions booklet /-,
Sample copy <of .P.R.E. Official
Journal 2/- post free, Secretary, 20
Fairfield Road, London N8.

By repairing Radio and
TV 8ete as a job or as a
spare time business. Our
practical course will show
you the way. No previous
experience 18 required,

SEND FOR
FREE BOOK

TODAY!

RADIOSTRUCTOR

Dept. G77 READING, BERKS

SITUATIONS VACANT

.

A Staff Canteen.

Free Overalls.
Free Tea.
Medical Services.

ONOUhWN—

Southall areas.

A well known Company manufacturing ELECTRONIC
INSTRUMENTS for SCIENCE and INDUSTRY, require

SKILLED ELECTRONIC WIREMEN

as GROUP LEADERS in its Wiring and Assembly Section.

The selected applicants will be engaged on work which

is both varied and interesting requiring the use of
individual initiative.

IN ADDITION WE CAN OFFER:
Good Rates of Pay.

Modern Working Conditions.
Sickness and Pension Schemes.

Free Travel Facilities from the Brentford

Write or telephone: The Personnel Officer,

DAWE INSTRUMENTS LIMITED,
Western Avenue, Acton W.3.

and

www americanradiohistorv com



www.americanradiohistory.com

October, 1962

Fly as an
Air Electronics
Officer
in the R.A.F.

The domain of the Air Electronics Officer is the whole
range of clectrical and electronics equipments in an
operational aircraft. This covers high frequency long
range communication equipment (both voice and wircless
telegraphy), VHF communications (short range radio
telephone), ASV (air to surface vessel) radar, and the
‘black boxes’ for the electronic defence of the aircraft.

Having completed your highly-specialised training
courses—during which you do about 123 hours flying,
including two flights abroad—you fly in the V-bombers
of Bomber Command or on Coastal Command re-
connaissance.

You are a key man doing a key job—where success
depends entirely on your own skill, training and flexi-
bility. There is nothing run-of-the-mill about it. You
have a carecer you can be proud of-—and there lies
satisfaction.

You are well paid from the very beginning—you earn
£976asa Flying Officer of 21. At25as a Flight Lieutenant,
drawing full allowances, you could earn over £1,800.
You travel the world, meeting old fricnds on almost every
airfield, making new friends wherever you go. You live
well in the Officers Mess, and have the opportunity of
taking part in almost any sport you can name.

If you are under 26, fit, and hold or expect to gain
G.CE. at ‘O’ level (or equivalent) in § acceptable
subjects including mathematics and English language, you
are eligible for a Direct Entry commission. Write for
further details, giving date of birth and educational
qualifications to Group Captain J. A. Crockett, R.A.F,
Air Ministry (PWogo06) Adastral House, London, W.C.1.

THE FUTURE IS WITH THE R.A.F.

- ’_

The Rayal Air Force

wWWww.americanradiohistorv.com

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 539

SITUATIONS VACANT
(continued)
A.M.l.Mech.E.,, A.M.Brit.l.RE.,, City
and Guilds, G.C.E.. etc., brings high
pay and security. 'No pass—no pay"
terms. Over 959 successes. For
details of exams and courses in all
branches of Engineering. Building,
Electronics, etc. write for 148-page
hardbook. Iree. B.I.ET. (Dept. 242H),
London W8.
TV AND RADIO, A MBritIRE,
City and Guilds, R.T.E.B. Cert., etc.
on "No pass—no fee’’ terms. Over
95% successes. For details of exams
and rourses tincluding practical
apparatus) in all branches of Radio,
TV and Electronics. write for 148-
page handbook. free. B.I ET. (Dept.
242G), 29 Wright's Lane, London WS8.

UNITED KINGDOM ATOMIC
ENERGY AUTHORITY, ATOMIC
ENERGY ESTABLISHMENT,
WINFRITH

Electronic Instrument Mechanics

A.E.E. Winfrith require expericnced men
with kncwledge of electronic equipment
and/or industrial instrumentation for faulc
diagnosis, repair and calibration ot a wide
range of instruments wused in nuclear
reactors and asssociated experiments.

Men with Services, Industrial or Com-
mercial backgrounds of radar, - radio,
television, industrial or aircraft instruments
are invited to write for further information.
Training in Specialised Techniques is pro-
vided for successful applicants having
suitable background.

Married men living beyond daily travell-
ing distance may be eligible for housing
and this will be determined at time of
interview. A lodging allowance is payable
whilst  waiting for housing. Working
conditions arc good and include sick pay
and pension schemes,

Application forms may be obtained by
sending a post card quoting your name
address and the reference EL/INST/NAT to
the Labour Department, A.E.E. Winfrith,
Dorchester, Dorset.

CITY AND GUILDS (Electrical, etc.)
on *“No pass—no fee”’ terms. Over
95% successes For details of Electri~
cal Engincering. Applied Electronics,
Automation., etc, send for our 148-
page handbook. free and post free.
BIET. (Depi. 242A). 29 Wright's
Lane, London WS8.

METAL WORK
METALWORK. All types cabinets,
chassis, rucks. etc.. to your specifica-
tions. PHILPOTT'S METALWORKS
LTD.. Chapman 8St., Loughborongh.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from the great book * The
Principles of TV Receiver Servieing ",
10/G6 all bookhouses and radio whole-
salers. If not in stock. from
Secretary, LP.R.E., 20 Fairfield Rd..
London N8.

Please mention
“Practical Wireless”
when answering
Advertisements
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\HOME RADIO OF MITCHAM

{Dept. P), 187 London Road, Mitcham, Surrey.
Mit 3282
Shop hours % a.m. to 6 p.m.

Wed. 9 a.m. to | p.m.

NOMBREX
SIGNAL GENERATOR

Transistor unit covering
200 kcfs to 220 Mc/s in 8
ranges at an accuracy of
better than 2% F
output modulated or
CW. Audio output of
| kefs. Weighs under
2 Ib. and size oniy
64 x 44in. An essential
instrument for all
engineers and construc-
tors.

PRICE £7.12.0. Complete with battery.
Post and packing 3'é.

Bty i
JASON “ARGUS” TUNER

A neat Transistor Tuner covering
full medium and long wave and ideal
for use with a tape recorder or
amplifier. Completely self contained
with battery and ferrite rod aerial.

PULLIN SERIES 100

Just plug in. BBC, Luxembourg, |
WENSTOCK ;ﬁl\ggsum, etc. at‘ glood strength.
RI OF PARTS £7.10.0, post /6. | Multi-range Test Set
SPEAKER BARGAINS LEKTROKIT | ALL_OTHER 1ASON TUNERS IN | with wide, clear scale
Brand new 2%in. minfature 3 STOCK. and 21 rangefs w;dboa
ohm speakers, ideal for pocket sensitivity © 10,
sets. PRICE 1276, plost h9dr; STILL THE BEST SHORT-WAVER HEADPHONES ohms per volt. A very
Special offer of high quality hig Lightweight| robust and accurate ins-
flux 5in. units. 3 ohms only. GLOBE-KING 100A higgh.resgis. trument for the serious
For high quality portables or car Explore the world uflrtance head-| constructor, Leaflet on
radio. Limited quantity at almo’st from your arm- h o n e s| request PRICE £12.17.6,
half price. .PRICE‘2$’-. post |16, chair. Build this (4,000 ohms) ] post paid.
||\50|a{‘Cele$tl'§n I|%‘lﬂ. P4d4 in 3 or truly amazing one- ideal for
ohms. ea| heavy duty unit, valve battery set 4 short  wav-
10/12  watts. PRICE £3.15.0, which gives really h‘% an . @] TRANSISTORS
post 2/6. world wide recep- q ,sets etc. Brand | Full range of brand new
tion at minimum | new boxed, 15/-, post 176.5.G.| poxed MULLARD Tran-
WE ARE ACTUAL cost. Learn morse | Brown type 'F', 37/6. Brown's [ J200 10 005 Cluding:
STOCKISTS FOR and Iiéten to shipping and amateurs | ‘Super K’ stereo from £6.10.0. OC44 913, OC45 97
tc. Extra stage can be added later. b 3
= ;it of parts \iithm3 goials iovearinrg MULLARD AMPLIFIER | OC7] /6, OC78, OC8I
H EAT H KI Ts 10 to 100 metres. PRICE £3.19.6, | piove 10 watt ECLBS circuit. | g1, ‘0Ci70 916, OCI71
post 176. ! posc b s T80 [ 1016, AFU4 1112, AFLI6 101
SAME DAY SERVICE ) THE
‘ AL » E NEW! TESTED! GUARANTEED!|)
SETS 1B5. 185 1T4, 384, 3V4, DAF9L, DF9L, DKL, DL92 DL94 .. Set4for19/6 } AMATEUR RADIO
DAFS6, DF96, DK96, DLI6 . 4 for 27/8 HANDBOOK
OA2 ~ 11/6 | 6LD20 8/~ , 30L15 11/- ; EBF89 g/9 | EZ40  6/9 | U6 9/3 ’
IATGT 11/- | 6PL 7/- | 30P19  14/6 | EBL21 13/6 | Ez41  7/6 | U47 12/- by R.S.G.B
D5 718 | 6P25 8/- | 0PLI3 12/3 | ECC¥ 13/6 | EZ80  6/3 | U50 6/- 17 LEH b
1H5GT 9/= [ 6P28  12/- | 35A5 15/9 | ECC8L ~ 5/- | EZ81 6/6 | Us52 4/8 34/, Postage 2/-,
INSGT  9/- | 6Q7G 6/- | 3sL6GT “8/3 | ECC82  6/3 | KTasc 7= | U7 476
8 e
1R5 /- | 6QIGT  8/- | 3524GT B/ | ECC83  7/- | KT4l 11/8 | vior  14/8
184 o | SSLIGT o/ | dsGT s | ECCor g3 | KTt Tar | umi 17| TRANSISTOR _MANUAL, by
i 50L6GT - o 7 Al U291 16/6 G.E 16/-, Post: 113,
12d 6 | evacT oro e HB morw) /e | K163 616 | Gt 17 » D DIODE MANUAL, by
a2 - | SvseT | 8% 98 | ECus  7m | Nig 7= | UADORO 616 e MR ool 62NGINEE ,
5 1| exa o aie | &% (58 | mCuez &0 | poos 10 | UAFz sz | NE S_RA R’S
5 §i- | SXSGT 516 | Gy o | ECHSL 79 | poot  10/- | UBa 86 POCKET BOOK. 10/6. Postage
- i - - | ECH83 8/8 | pCC84 7/8 | UBC4l 7/9 6d.
Uia 48 187 ] e B ECL8) /6 | PCC&s  9/3 | UBFE 8/3 ’ RADIO & TV TEST INSTRU-
gyaeT e[ 7105 e | DALSS 7S ECLO: 15- | pores 8¢ | vecns 15| P TENTS, by G. 1. King, 25/-. Postage
& 9= | TH7 718 ; - | EF39 4/ | PCF86 14/~ | UCC8 7/6
SAMe $R[7% W BEl ge|Epe aye) poue on ) uorw el P PRILIES | TAPE  RECORDING
- - ' > 1,83 K . Furves, o ostage
G 87[ oo, aee BEE 49| bre 4| ngig goc ) sod WD e ‘
B om|meos|BE Bine @) RN U )] cAtesanengon e
BHS 5/ BAY, 9P| Dks -GS 9 gglgs%clf/é Soes i PRINCIPLES OF TRANSISTOR
BR7 o/ | 12K7GT 4/ [ DRoz /e | EEOL 38 | pray  d/e | Urey 3o |p SIRCUITS, by S. W. Amos, 21'-.
BWe B/ | ROCL 918 | DKo 76 | TR G | BRE2 7| ULal 8 n:?)sfaev';u_ve DATA. Compiled b
CD6G 27 ; - ¢ L8: 718 | UL84  6/6 ompile
el Al CH AR B AL ] Qe e
rea 8 | O Mu | biae 8| Ere  abn | DXL 0n | Hya il } COMPLETE CATALOGUE |-,
Fla  10/- | 20L1 16/- | DL96 7/ | EL84 6/86 [ pysa 116 | UYS5  6/8
23 10/- | 20P3 15/- | EABC80 5/ | EMut 73 ) PY80 716 | VP4B 9/6 ’
S AE R R R R :
K8G 5/- 25A6G  8/- Enéazs 5/~ | KMB4 9/6 PY83 753 Wi “58 ’ ,
K8GT 2BLEGT /- g- | Exal 76 | Uz 73 | wit 319 BRITAIN'S LARGEST STOCKISTS
61,18 10/- 2524G  8/8 FRI“BU 8/- ./ U2s 12/- Z’?T 316 of British and American Technical Books
READERS RADIQ ™ &g |p 1900 praen stacer
Any Parcel insurcd ’ LONDON, W.2
24 COLBERG PLACE, STAMFORD HILL Against  Damage in . )
Transit 6d, oxtra. Phone: PADdington 4185
LONDON, N.16 STA. 4587 Ay COD. Parcel s | | Open 6 days. 5.6 p.m.
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NOT DODGY (7 —SWINGIN'!!!

&g
-'..i {’
YOU wiLL e TOP ol ROPE IN LUXEMBOURG!

PARISIENNE! {;M g"?ﬁ PARISIENNE'!!

PACK A ...
A SUPERB POCKET TRANSISTOR

A

3

Dozens of continentals come rolling in!
LUXEMBOURG ROMPS IN LIKE
THE LIGHT!! Fully tunable over long
and medium waves; the complete novice
and experienced constructor alike will
delight in building it. Already excellent
reports have reached us from all over
Europe and the U.K.! You will be
ASTOUNDED by its cremendous
volume and truly remarkable performance.
Buiid-up presents NO PROBLEMS!
EVEN to the COMPLETE NOVICE!

H
I
£

LR S = & N =
LR S RS =N

Components include a built-in ferrite
rod aerial, high quality 3in. moving coil
speaker, printed circuit, elegant style
cabinet, etc.

EE e RS EmE

E S E NN

S MW N N E R oae ¥
F

A fully illuscrated booklet, complete
with step-by-step assembly instructions
and all other data, comes to you for only
2/9 extra; PP4 press-stud type battery 2/3;
post and packing on the lot 2/6.

#

This amazing little set

HAS TO BE HEARD TO BE BELIEVED T SO GET WITH IT !¢

We will supply ALL comlponentsfatla £3 19 6 ' ' ' and build yourself thrs suberb littie set. NOW!
total cost of only PUT THE WORLD IN

YOU CAN'T GO WRONG ! " " 0o YOUR POCKET !

Free advice bureau, second-to-none service and all your components top quality and fully guaranteed.

Please Note—We have now opened a new Service Dept. for Transistor Radios and Kits employing the finest
Transistor Désigners and Engineers we have been able to obtain. If you have purchased a Radio or Kit from
elsewhere and not had satisfactory results, send it to us for inspection with stamps for return postage—if
repairable we will quote or offer a generous allowance against one of our models in working order.

Transistors: OC76 4’6, OC7| 5/, Car Aerials. Adjustable angle tele- F.T.R. Il. Tape Recorder Kit. Sub-
Japanese Audio 2/6, SB305 776, OCI70 scopic. 12in. closed, 36in. extended with assembled, finished in one hour. Size:
107-, OC77 1276, 2N398 10/, SB240 T/6, Co-ax plug, 17'6. Post paid. 6 x B} x 2%in. Fully portable. 205";2.
OC42 3’6, XA701 6/-, GET 103 &', Fi ' play. Send ior |IIustrated Ieaflet WALE.
OAI0 67-, OA2 203 716, OAS diode 5. wairacry FiXing. type for porable, 166, (¢ e6.19.6. P.P.

OA2 202 7/6, Latest miniature diode
OA90 2/, XCIl4] power output as
OCl16, only 10/, XAll6 6'-, general
purpose diodes /-, P.P. 4d. on each
transistor. All these are new and guaran- X -
teed. any adhesive, any size available. /-
per square foot, P, & P. 4d, over 12
oC28 18-, OC35 (s/-, OCP7t IS/, square feet, P. & P. free. Send '~ plus
OC200 1276, P.P. 6d. OC44 5'6. OA47 S.A.E. for samples, Tygan & Vinair
V.H.F. or h/speed switching diode 6. Grill Material also available, wonder-
.OAB6 4/-, 2N456 1976, OC28 and OC29 ful range of types and colours at 2/6
15'-, CGI2E diodes 2/-, S$SB345 6’6, per square foot, carriage paid, sam.,
SB346 7/-, ples |-, plus S.A.E.
I2.way Tag Board, with resistors and High Stability Resistors, 1% & 2% ¢
condensers as |ollows all §in.  watt watt, standard values only from |0
transistor type: two 10 meg., two O.01, OHMS to 470K OHM. 8d.each P.&
one 39 M, 56 M, 3.3 M, 1.2 M, 22 M, FREE.

470 2, 470K. All for 2/-, P.P. 3d.
I4-way miniature Tag Board, B8/-. WANTED URGENTLY

P.P. 3d. N.P.N, Transistors in large quantities

WOLVERHAMPTON RADIO & TV SUPPLIES
43 BIRMINGHAM RD., WOLYERHAMPTON Service Dept: 42 Darlington St. Wolverhampton - =
Terms:—C.W.O. to avoid delay. All orders mailed by return, subject to stocks surviving the onslaught!
All components can, of course, be supplied individually.  Fuller details andjor prices by request, write (S.A.E.) or call
Tel.: Wolverhampton 20315

0T T Ty e o e

_—

Due to a large surplus purchase we are
now able to offer ten different colours
and types of Rexine for covering Cabinets,
Record Players etc. Can be fixed with

www americanradiohistorv com
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EXPLORE THE WORLD ON THIS
I-VALVE SHORT-WAVE RADIO . STAGETI;ISPIER’I‘E'SI'EINSITWE
BT":X}I . All parts sold separately. Wiring diagrams and -TRANSISTOR PORTABLE
g:ut:l parts list eupplied free with orders, or separa= Simple to Build. Al First Grade Comuponents.

n AT g > . A truly portable transistor radio giving full
tely, 1/B eachitemn, AFTER BALES SERVICHE medilluyl l:vave reception, Incorporates Gin.
35, 6 High Flux Speaker, pull-push output, first
grade i

High-Q fer-
rite  aerial,
socket  for
car  aerial,
pre-tagged
circuit
board for
easy cou-
structioun.
Attractive

casewith gold
plated grille,
Long wave
8/- extra.

Ty e £5.2.0

CRYSTAL RECEIVER
Covering medium wave band. Ideal for the
begi All ts includi case for
11/6 P. & P. 1/6. Boitable headphones

11/3 extra.

24 THE
Receives speech
and music from all over the world AIROLO
Construction price inc¢ludes vaive aud one coil
Covering 40-100 metres.
Can be extended to cover 10-100 metres, 6-STAGE
Buitable headphones 11/3, Can be converted to
2 valve. POCKET

TRANSISTOR
PORTABLE

In attractive two-tone contemporary case, with gold
plated speaker grille and attractive dial. Size only 53 x
3% x 1§ins, No aerial or carth required-——completely
self contaibed. Genuine 3in, high tiux PM speaker. THE “TINYMITE”
First grade transistors. Push pull output—250 milli-
watts. Volume control with on/off switch, Condenser
tuning. Easy assembly on eyeletted circuit board.

ol Buains ~84,19,0

p. & P, 2/8. (Long wave 6/- extra).

An easy to build & ransistor lurtabic superhet, which can be Luilt by the|EASY TO BUILD :‘TWO STAGE

constructor. TRANSISTOR SET
Pre-Assembled circuit board for easy construction. All components are|The set that looks like & Radio Set.,
new. b inch Speaker giving goud tone and output. Attractive Case. Mini 0005 Tuner. High Q

Attractive case of exclusive design 8§ x 5§ x 2} with gold plated grill.| Litz Coil. Works for months off No. 8 Battery.
8pecially designed maiching coil for use in car. Ounly first grade fully|Simple to construct in 15 win.

guaranteed matcbed transistors and diodes are used. Anyone can build|Medium & Long Wave coverage.

this set for £7.17.6. P’. & . 3/- (Louyg wave 6/- extra). Everything supplied| Total Building 25/6 P, &P, Saitable headphones 11/3
except soldering iron. Costs 1/6.

MINISETS LTD. Hatherley Mews London EI7

SOLDERING Become a Television
EQUIPMENT expert this easy way

The Bennett College offers you a complete course

b ,
Y HE Bennett College offers you personal tuition in a
e course that’s non-mathematical and particularly
PRECISION SOLDERING easy to follow. It contains clear diagrams which cover
for the everything you want to know from beginning to end

ELECTRONICS INDUSTRY E?r;g:\;Sir;l;?cludes the basic principles of sound radio

Clc:'m:rehe.nsive range-Robust & Reliable The complete home-study course covers everything:

;,ﬁfﬂ‘ :‘e'z‘/g,‘ - R‘f;'d heating - B":‘ sizes | Production of the signal, scanning and reproduction of

bits ~ AN raltase rmabic or Copper | picture from signals. Aerials, types and purposes. The
ge ranges 6/7v. to 230/ . s

250v. - Prices from 21/= cathode-ray tube. Time-base oscillators, and output

circuits. Synchronisation. Video frequency ampiifiers.

Also . o

z :;astic Cabslelztrippers geh:r T]\_{:l::liril;g,ntlg;{leiislncremental, etc. Television test

iniature Solder Pots ° v X a
® Heat Guards For more details, please fill in the coupon below.
@® Long Life Bits Your studies cost very little and the book you need is
lllustrated is the 25w. 3/16in. repiaceable included in the cost.
bit model with safety shield. V ¥ ¥ ¥ P g
TEA-ME: -m: -r:‘e- :-p:T ' Yo THE BENNETT COLLEGE (Dept. 1C4NTY), Sheffield
| cision micro-soldering instruments— | Please send me details of the new
" Have you had details? TELEVISION SERVICING COURSE
- e o o
Brochure No. SI10 sent free on request. NAME ‘
Sole proprietors and manufacturers: ADDRESS
LIGHT SOLDERING DEVELOPMENTS LTD. ’

AGE

28 Sydenham Road, Croydon, Surrey '
Phone: CROydon 8589 Grams: Litesold Croydon A £ 5 A 5 A &5 & &
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UNIVERSAL AV OMETERS
Guaranteed perfect working order,
Supplied complete with leads,
batteries and instructions.

Model "D 34 range £8.19.6 each
Model 9" 50 range  £11.5.0 each
Madel 5" 20,000 ohml
volt model ........... .15 Gns,
Registered post 5I- extra.

R.C.A. AR.88 L.F. RECEIVERS
These world famous 14 valve receivers are offered in excellent
condition, fully tested and checked efcre despatch. Fre-
%uency coverage on 6 bands is 75 to 550 kc/s and 1.5 to 30 Maers.
ompletely self contained except for phonhes or speaker. Opera-
tion for 110/200/250 volt A.C. £32.10.0 each. Carriage 30/- extra,

24VOLT D.C.
PUMPS

AMERICAN C.B.S. TAPES
std, 8ot

7in.
Tin. .
Brand new and guaranteed.

Please add postage. 8.A.E. for
fall 1ist.

100 gph impeller

5 Sultable
for water. 15/6 each.
P. & P, 2/6.

MINE DETECTORS No. 4A
Will detect all types of metals, Fully portable, Completeequip-
ment supplied and tested with instructions, 39/6, Carriage 10/6,
Battery 8/ extra. .
PRECISION COMBINATION
VOLTMETER/AMMETER FOR A.C.
AND

.C.

Two separate Instruments housed in
palished wood case, 6in, scales with knife
edge pointers, Ranges:

Volts A.C. and D.C, 160-300-600 v.
Amps. A.C. and D.C. 25-50-160-200A.

Supplied complete with all current
shunts. leads and leather carrying case,
Manufactured by Elliott Bros. Supplied
brand new. £9.19.6 each. Carriage 71/G.

FIELD TELEPHONES TYPE “F"

Ideal for all inter-com sys-
tems, housc, garage. ofiice,
building sites, etc. Generator
beil rinzing, 2-line connec-
tlon. upplie.’ complete
with batteries and wooden
carrying case, fully tested
£4.19.6 per pair. Carr, 5/~

8C-221 FREQUENCY METERS

Frequency coverage 125 kc/s to
20 Mc/s. Complete with crystal,
valves and calibration charts.
First class condition. Price
£27.19.8 each. Carrlage 10/6.

COSSOR 1339 DOUBLE BEAM OSCILLOSCOPES
OTered as received from the Ministry. Combplete and of good
appearance but supplied unserviced. Only £7.19.0 each. Carr. 10/6.

CADMIUM SULPHIDE PHOTOCELLS, Very sensitive
ghom %%nducﬁve photo cells. Full data supplied. 12/6 each.

New, boxed. 15/8 each.

P.C.R. COMMUNICATION RECEIVERS
6 valves. Frequency coverage on 3 bands: 850-2,000 metres, 150-
550 metres and 6-18 Mcys. Super _low mutton drive, AE r.rnnmel
tone control, built in speaker. AS NEW £6.18.6 each Carr, 7/6,
P.CR 2 RECELIVORS
850-2,000 metres. 190-
550 metres 6-22 Mc/s,
output for phones or
3 ohm speaker. As
new £5.19.8. Carr.
7/6. Both above mo- f
dels can be supplied §
with internal powerg
umr.ago operate on

v. A.C.
36/6 extra or alter-
natively plug-in ex-
ternal power units
are 35/-.

ISOLATION TRANSFORMERS
230 v. sec. Boxed, £5. Carriage 10/-,

1kV.A.
230 v. pri.,

NATIONAL H.R.O. RECEIVERS

BRAND NEW! Senior model, table
mounting. Complete with a full set of
& coils covering 50 ke/s to 30 Mc/s.
Suppued complete in original transit
cases, £25. Carr. 20/-. Power units to
operate direct tfrom 200/350 volt A.C.
59/6 extra.

JEMCO 20,000
OHM/VOLT
TESTMETER

D.C. and A.C. volts
uptol V.
Current up to
500

m
Resxst.ance up to
5 megohm,
Decibels from —20
+

1o 5
Supplied brand
new. guaranteed
i;vltgn lnsér‘\)wtuons.
eads an attery.
230/25’016/001_;{5 A.C. & gn&. P. & P. 216,

Size 4tin. x 3in, dia., 90 watt rating,
r.p.m., {in. drive stdle.
Brand new. 22/8 cach. P. & P. /6.

CT-5) SIGNAL GENERATORS

Precision instruments covering 8.9
to 15.5 Mc¢/s and 20 to 300 Mc/s on §
bands. Variable attenuator from 1
microvolt to 100 miflivolts., Opera-
tion 110/200/250. volt A.C. Subplied
tn perfect working order complete
with calibration charts.

19 gns. each, Carriage 10/8.

% PRECISION A.C. AND D.C. VOLTMETERS

Twoe ranges, 160 and 320 volls. 8in. mirror scale with knife e
pointer. Housed in potished wooden case. Ideal lor schaoo.
labs., etc. Supplied brand new, £5.19.6 cach. P.& P, 3/6.

7.5kV.A. AUTO TRANSFORMERS
0-115-230 voits. Brand new, boxed, £15. Carriage 10/-.

CV.320 I inch C.R.T. 4 volt heater
P. &P, 2.

NN

COLLARO STUDIO TAPE TRANSCRIPTORS
Brand new 1962 model, 3 speeds, 3
motors, digital counter, etc. Fitted
with latest Bradmati¢ heads and
interlock button, Supplied with spare
spool, instructions and fixings,

10 gns. each. Carriage paid.

CLASS “D” WAVEMETERS Mk, 11
Heterodyne c' stal controlled fre-
quency meter covering 1.9 to 8 Mc/s, 8
volt D.C.operation. Supplied brand new
and complete with crystal, valves, spare
vibrator, ' headset _and instruction
manual, 59/6 each. P.&P.J3/6.

(HADIU} LIHITEI]

Phare : GER.EdR‘D qEJd ’SIJ
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Home Gonstructors LOOK! Wirecomp’s Finest Ever Value Offer—

'h(AN:ISI‘J.{ ' 1] OU.» IMPROVSD
455 JUNIOR MK 545
RADh) THE ‘JUNIOR 5’

NOW SUPPLIED COMPLETE PRINTED CIRCUIT

BOARD AND l<l{l I GIFT OF l\ll\l-&l URE AR PIECE

An easy ‘‘first step”’ set for the young constructor. This miniature

marvel with the BIG perlormance has an internal Ferrite rod

aerial—5 transistors and 1 diode—separate medium and long
waveband control—200 milliwatt push-pull ocutput-2;in. moving

£2 1 9 6 coill spcaker—unbreakable plasmc case With
L] L]

carrying handle, Complete with tull instr uc—
tions. Circuit diagram 1/8, free if all parts

P. & P. 2/- bought. A parts sold separately.
T SONIG SIXTY "abiser

6 Mullard transistors, 1 diode. internal ferrite rod aerial, 7 x 4 high
quality speaker, printed circuit, 500 mW push-pull output MW
and LW calibrated direct drive assembly.
£8 1 9 6 Highly polished handsome walnut cabinet.
= U Inst. Book 2/6. Complete Kit, inc. Battery.

P. & P. 4/6

TRANSISTOR AMPLIFIER
COMPLETE WITH 49/6

3in. MOVING

COIL SPEAKER P. &P, 2
1 watt full transistorised Amplifier.
Incorporates 2 power Transistors and
3 G.E.T. 114 Transistors in push-pull—complete with separate
tone and volume controls on 2§ x 43in, printed circuit board. Oper-
ates {rom Ever Ready P.P.11 Battery. Suitable for use with the
Staar Galaxy Player.

THE STAAR ‘GALAXY’ [
Single Player £2 I4 6

Complete with P.U. P. & P. 2/6
The ideal deck for your transistorised Dorcable Recox d Player,
complete with Cartridge and Stylus. Size 73 x Gin., depth below
motor 2}in. Attractive two-tone grey finish. Ideally suited for use
with the above Transistor Amplifier

Specially offercd together with ‘the above Amplifier for
£4.19.6. P. & P, 3/-.

—
2

9v. Battery Operated

WIRELESS October, 1962

THE ‘REALISTIC 7°

FULLY
TRANSISTOR-
ISED PORTABLE
RECEIVER

This super set—made to
the highest professional
standards—is now avail-
able to the home con-
structor. Comprises 7
Mullard Trans. OC44,
0C45's, OC71, OC81D, and g
2 OCBI’s, plus OA70 Crys- &
tal Diode. Delivers 350
milliwatt output to 4in.
high fux
frequency
fully tunable over medium and long wave-bands. All components
mounted on single printed circuit board, size 5} x 5tin. Attrac~
tive two-tone plast.lc cabinet with carrying handle—size 7 x 10 x
3kin. with easy to read dial and socket for car aerial; choice of
Red/Grey, Blue/Grey or all Grey. Complete with tull instruc-
tions. All parts sold separately.

WIRECOMP’S £6 I 9 6 Including Free P.P.9
PRICE . ¢V Battery Value 3/9
P. & P. 4/6 extra. (Circult diagram 2/6, free if all parts bought.)

WIRECOMP ELECTRONICS

378 HARROW ROAD, LONDON, W9%.
TEL: CUNNINGHAM 9530

Hours of business: 9 am. t0 6 p.m. Open all day
Saturday. Opposite Paddington General Hospital
Buses 18B and 36 pass the door.

““There is no Virtue
without Courage—

No Reward without
Labour”

Not simply a school motto but at
B.N.R.S. a creed and a way of life.
We owe to it all we have and are,
If you are prepared to make it your
motto and live up to it, we can
help you get to the top. It will take
time, it will take effort, it will take
courage and, as if this were not
enough, YOU WIiLL ACTUALLY BE
CHARGED FEES!

If we haven't succeeded in putting you off,
write for details, today, to:

Mr. ). SYKES
(MJLEE., MBriclR.E, MLN)
Principal:
BRITISH NATIONAL RADIO SCHOOL
Red Lion Court, Stalbridge, Dorset.

Britain’s premier Radio Correspondence School

specialising in City and Guilds examinations.

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

VALVES

NEW TESTED AND GUARANTEED
FOR THREE MONTHS

1]l 716 6BAS 6/-(12AU7 6/9|DH77 8/~ EF91 4/-1PL83 -
8/-(6BES 7/-112AX7 6/9| DH142 8/6|EF92 5/6lPL83 78
8/-|6Btl6  5/9|12BK6 8/6|DL{150 10, (
TB{6BJG 5/8(12BH7 10/6| DKYL
8/-[6BRT 8/8{12K8GT11/- | DKY6
kil quu 5 [12Q7GT 7/8| DLz
6‘/9 5 9= LLuL

8/6| LLo6

76| EBOL

9/-| EBC41

76| EBFa0

78| ECcusL

9/-| BCC82

E 8/8) ka3

35Z4GT 8/-1ECCH4

33KU 10/8 | ECF30

5763 78| ECF82

20 - | ECiI42

DAFO1 7/6| ECHAL 10

DAFYG  Bf=1 BCLB0  8/6|PCES0  7/6|X 8
3 4f- | DUCHO 12/6 | ECLB2 8- PCFS2  7/8) 8/~
4/-112AD6 11/8| DL 718| EF4l 8-| PCL82 8/« 8/.
6AMB 4/-[L2AH8 10{-| LYs 8/-| E¥s0 8/-{PCLB4  9/-1477 4f.

sATG 8/-112AT7  6/-'DHTE 78I B8 9/-1PLBL  12/6/ZD17 78

High Stability Resistors }W 5% 50 O to 1M, 9d. Midget Ceramics 500 v, 9d.

Coax. Super quality {in., 6d, yd. Plugs 9d. Sockets 8d. Silicon H.T. Rects.

250v. 300 MA lin. x }in. 17/6. Contact Cooled 250v. 50 MA 6/6. 85 MA 8/6.

NEW TRANSISTORS BY MULLARD. OCLlY, OU26 OC66, 25/-; 0C44,
0C43, §f~; UCT0, OCTL, 6/-; OCT2, 7/6; OCT2 matched in prs, 16/-; OC74,
0L,75, OU78, OCSL, 7/6: OC82, OC17n, B/G.

VALVES MATCHED IN PAIRS
ETR4 17/-, NT09 17/-, 6V6G 17/-, 6BW6 18/~ per pair. Push Pull O.P.
Trangformers for abuve 3-15 0 14/6, P. & P. 1/6. 12in. P.M. Speakers
3 Q 24/6, Baker's “Selhurst” 12in. 15 Q 15W, 80/-, 12in. Stereo Model,

£7.7.0.
SETS OF VALVES

DKS91, DF91, DATF91, DLY2 or DL94..19/6 ECH43, EF41, EBC4],
Dl\96 Dl-S)u, DAPQU DLS6 . 7 EL41, EZ40...... 37/6
1€3, lFl 1FD1, 1P1, UCH42, UF41, UBC4l,
1Rs, 1T4, 185, 3‘!4 0r3V4 o UL4l, UY4l...,,.85/
Postage and pﬂ.cklng 6d. Over £1 post free, C.0.D. 2[6
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SURBITON

PARK

RADIO LTD.

FOR POST HASTE—POST FREE SERVICE

MARTIN RECORDAKITS

The foliowing recorders, avallable now I four track, are a proprietary range of machines in kit or assembled form. This enables ¥0u to take advantage of

mass production techniyues and prices, should yon wirb to assemble vourseli.

Thr cotipunients used are the Hnest available, with By, valves, aud the

decky are the atest having all the improvements B.4,R. and Coitaro make fro m tune to time, heads, ete. The awphitivis are packed i special cartous with
iustructions to enable anyone to bund. We are contident you will Hod these recorders very wod value, they bave Locl LU up to o stendaerd and not down

to a prive.
HALF TRACK QUARTER TRACK

B.S.R. TD?2 Monardeck, lateat model 53in. spool, LCASH  £8.9.0 BS.R.TD2 ., . ..CARH £11.11.0

Depoait 21, ). 0 and 9 monthly .. ..... £1.1.0 Depos 160 18,
Tape Amplmer for B.8.R. deck, printéd circuit ready wired, with Tape Amplifier As uver, but yuarter trac

CUR3, ECLS2, EMB5 and EZ31. Complet: with all Deposit £1.0.0 and U nionthly |

plu;s, sockets, panels, knobs, etc. The whole amplifier Case, lwo toue ,res, with speaker,

mounts >nto the deck, making a self contained unit CASH ~ £8.9.0 Complete Kit as above ...

Deposit £1.0,0 aud & monthly .., ..., £1.1.0 Deposit £2.10.0 and i monthiy
Case with Tin. x 4in. speaker, in two tone grey , £4.4.0 Collaro Stl\:gh [‘)fosli :sléded
Com jlate Kit a3 above CASLE £20.0.0 08 AL

"""" go° Tape Amplifier, az aver, but 4 k.
(berell X0 and’i3 monthly £1.16.8 Deposit £1,7.0 and 12 muuthly

The above recorder can be supplied assembled, tested and cote
pizte with tape and miciophone for,, CAsH  £26.0,0
Deposit £2,10.7 and 12 monthly , £2.1.0
Collaro Studio Deok. Very latest model 3 speeds
Deposit £1.5.0 and 12 monthly,
Tape Amplifier tor study deck, with ready wire m.un.
control and input pancls, iains and mm»m. truns'ormt.r-.
Cumplete with valves, knobs, plans, screws. etc. EFXG,
ECCS3, EAMR4, EZ81, OA81 and 2 ELR4 ¥ watis output.
Magic eve, radio and mue, inputs, EX L/ socket, tone
and monitor controls. Can be used as an amp.itier CABH £11.11.0

.c:[\'s'xi £12,100
£1.03

D. spools,

Deposit £1.4.0 and 12 monthly .., .,., .. 194-
Case for above including 9in. x 5in. speaker .. £5.5.0
Total Kit as above , L.CASH £29.0.0

Deposit £2.18. . 2282
‘We can offer the above recorder, complete witl pe and micro-

phone, in a De Luxe two tone grey cabinet, sssembled for  235.0.0

Deposit £3.10.0 and 12 monthly ., eevvunsneinniiss. ., $218.2

This Machine is listed at 39 gns. by makers and is a very good buy.
Building Instructions available at 2/8 each kit (retumded if kit bought),

Casge with Yin. x 5in. speaker

Compiete Kit 4 track Collaro
Deposit £3.8.0 and

Tape Pre-nmphﬁer for Collarn deck, with power suppiies, ECCSS,
ECLSZ, EZ80 and 1385, Radio and Mic. sockets, gives
an anahaed ontput or 400 10/ Volts

Half Track £8.8.0
Deposit £1.0.¢ and > manthiy £1.1.0
Quarter Traok L ..ovevievuinnvnnns £9.9.0
Deposit £1.0.0 and 9 1onthiy L .. v, ierenn. £1.1.0
Marriott Tape Heads, 4 track type LIRPS/S and LI 8/0 Record/
Playback and Erase with miounting bracket for Studio
deck.
Pair Complete (Marriott list price is £8.14.0) ............. CASH £4.4.0
Marriott 2 track type R/RP/1 Record/Play back only with bracket
for Studio deck. Idcal 3rd head , £1.9.8
Pressure pad (Studio deck only} 8/8
M.S.8. 2 track ty. pt: DR1 and DE1 ltccord/l’layb:wk and Erase
Bets only ,..iiiinnenn.. 050000000600060050a00 eieees  BL28
THE ABOVE SETS ARE BRAND NEW, OBTAINED DIRECT FROM

MAKERS

JASON F.M. TUNERS

FMTI, complete with vaives
Deposit £1,1.0 awi 6 monthiy
FMT2, coniplete with valves, Less Power
Deposit £1.0.0 and 7 wonthly ...
FMT2, complete with valves, Selt powered
Deposit £1.0.0 and 9 monthly ..
FMT3, complete with valves, Less power .,
Deposit £1.0.6 and ¥ monthly ,
FMT3. compiete with vaives. Self powere
Deposit £1.4.0 and 12 montbly ,

Power pack kit ready drilled chasses for FHL
‘The instruction vooks are included in all kits bt are “otherwise 2/8
JTV/2, awitched F.M, and TV. SBound self powered. All valves.
CASH 214 15 0

Deposit 2 6 and 12 mounthly ,
Mereury 2, a8 JTV/2 but less power, with all
Deposit £1.0.0 and 18 monthly |
The Insl,rncuou ook I8 again included bit ach.
All the above units are available ready built and uli;—ned Prme on renuest.

ARMSTRONG RADIO CHASSIS

T4B V.H.F. Tuner, scll powered .CASH £21.18,0

Deposit £2,6.6 and 12 o £1.16.1
ST/3 Mk. & A.M./F.AL. Tuner. scli powr red £27.18.0
DLieposit £2.16.6 wad 12 monthly |, 22,1

AF208 A, M JF.M. Radio Chassis. Luaes and treble coutrols
1uputs, single ended output stage

.CABH 222.18.0

Erttiourt EB.8.6 w15 mn Bt o 21.17.9
Jubilee Mk. 2 A.M./F.M, Radio Chassis with push pull output CASH £30,12,0
Depowt £ 0 and 12 monthly ,... . iieevaivan v... 22108

Stereo 55 A.M./F.M. Radio Chassis, single ended ontput smge on
Loth channels, Se pm ate tote and volurne JCANH 232,15.0

breposit £8.5.6 and 12 monthly ... ......... e £2145
Stereo 12 Mk, 2 A M,/F.I'1, Radio Chassis, push pull output, sep.xr-

ate controis both chanuels | ., . £43,10,0

Depostt £4,7.0 and §2 muulhh . £3.12.4

Brass «diul escutcheon is available tor AF20% apd Jubilee, Price /6.
Tndividuc] leaflets giving full fescrintion and technical detafls.

GRAMOPHONE EQUIPMENT
B.S.R. UA 14 TCB/H cartridge LLJUASLH
Deposit £1,0.0 aud 7 monthly

£é 180
JCANIL g8, 14 a

Garrard Autoslim, new unit.....
1reposit £1.0,8 and 8 momm\ . £
Garrard Autoslim De Luxe........... CASH £12.14.8

Deposit £1,5.6 and 12 montm}
Pbilips AG10186. new transcriptiou unit (chan,
Deposit £1.7.0 apd 12 monthly ,..... 0000006000006600

REGENCY
Rasistors 2/8, Controls 8/-, Condensers 15/ Knoba 2/6, Staticn dial 5/8.
J.B. zang 8/-, Mullard OC45 10/- cach, OC72 ched pail 16/-, OAs1 §/-,
Battery 1/3, W/C switch 3/6, Repanco TT4Y, . and ‘I'T46 all §/- each,
FR212/6, RFC1 2/8. Tin. x 4in. speaker 19/., (xmunbc.xm 1/

Complete Kn less cabinet . Asn £6.12.6
Transistor Cacinet in two toue grey ¥ in. tot
spea”er, no control holes have leen drilied. lde«z:.l
ROZONCY. €18, 4. iiieeiiiarieir et verens £L12.6
TRA NSI STORS

Mullard have reduced the price ol many Transistors to: 0C44 11/-, 0C45 10/-,
0C70 6/8, OC71 8/6, OC72 8/-, OC75 8/-, OC76 8f-, OCAL §/-, These are their
new ligt prices, Why buy surplus, OC72 in matched pairs only at 16/- pair.
(No other tviea)

P.W. “POCKET SUPERHET”
OSMOR PRINTED CIRCUIT VERSION

Osuior rod aeria 848, Lt i Ose. cotls 24=, Ustnor driver 8/3, Osmor
outpal 3f=, Set transista:s wnd cdiode 43/ 0B wanc 16, Trimaers 1j3
each, Set comdensers 18/-, Sct resistors B/, Arlente volume eontrol 8fe.
W/ switeh 3/6, Speaker 17/10, Hardware 4/-, Printed circult 7/6, New
case and dini 12/6, Battery PP4 2/3. Leatlet &ivuc2 tulbillustrated details 1/6.
All the o' ove compouents if ordered 2t ove tupe .......... CASH £8,10.0
Osmore undertake tu align this receiver 1or 10/=,

“WEYRAD”

Weymonth Radio 4 Transistor superhe, usinz the P50 coils as they
advertige in this jourual PIO/LAL O ¢ um a4, 30020 lst and ¢nd
5/7 cach, 151 /30 LAZW rod aerial 12/8, LFDT4
driver /6, PAL L printed cireut 9/0 nmru. llun Poak &f-, set resistors 7/8,
Vol. controi 1.1, 6;~, et condensers +0/-, }.B. vang 12/8, Beehive trim-
wers 1/3 cach. W/C switch ofd. dial amt knob 5/6, Luttery PP11 5§/6,
Battery plug 1f-, OASL 3/-, Set of Muliard trausistors 53/6. Car aeral
couphing cou 1/-,

35 ohm 7in. x din. speaker, ideal for Weyrad circuit | £1.7.6
Transistor Cabinet for 7in. x 4in, speaker. Tdeal 10r Weyrad circ
LWo tone grey £1.12.8

->aP

48 SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

Established over 30 Years

We pay all postage and insurance.
Hours: 9 a.m.—6 p.m. (1 p.m. Wednesday)

Telephone KIN 5549

All orders despatched same day.
We do not close for lunch. Open al! cay Saturday.

Money refund guarantee*

WWW.americanradiohistorv.com
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SENSATICNAL NEW 1962 DESIGNS — BY CONCORD
LOW PRICES * PICTORIAL STEP-BY-STEP PLANS x EASY AS A.B.C

THE NEW “VOLKSRADIO”

SIBLE—the beautifully ocompact “3
measuring 4, ¥ 2§ x liin. receives
perfectly—in the Bedroom, Office,
Garden—over all wedium  waves
(incl. Luxembouryg). (‘nder Ld. hour
running cost. ANYONE can assewble
ft in ome or two hours using our
simple A.B.C. plan. Cumplete set of
parts ONLY 19/6. plus /6 I & P,
C.0.D. extra. (Parts can be bought
separately). Money Back Guarantee.

e e s s

TAKE-OVER BID MAKES THIS FANTASTIC OFFER PO3-
STAR VOLKSRADIO“

Lt

ONLY 19/6

Plus 2/6 P. & P. (C.0.D. 2/- extra).
strations given daiiy.

Unbelievably  small—Qutrageously
cheap. You will be amazed at the
fine quality of tone and volume of
this great iittle radio. Oniy a tantastic
3} x 2] x ltin. the MIAMI will
bring you great entertainment for
wonths on an 8d. battery. Sinple assembly
plan with each set. ONLY 18/6. YES 19/6l

Satisiaction Guaranteed. Demon-
Parts available separately if required.

only 6 x 3% x lin.
CONTAINED LOUD SPEAKER, Very
sensitive, ideal for otfice, bedroowm,
holidays, etc. Months and mounths
of listening off an 8d. batlery. Can
be bLuilt FOR ONLY 39/6, inclalding
PROPER CASE, wmirniature spealer,
etc. SIMPLE A8 A.B.C. PICTORIAL
STEP-BY.STEP PLANS etc, plus
post and packing 1/6 (C.0.D. 2f-
extra), Parts sold separately, priced
parts list 1/-.

“OUR NEW 4-STAGE MINUETTE”

Build this newly-destgned “MINUETTE” 4-STAGE transistor
set in very stroug ready dJrilled ULTRA-MODERN CASE, size
Uses three transistors and diode and SELF-

39/6

FREE

PRINTED CIRCUIT PLAN. Send 37/8, plus 2/6 P, & P,
extra.) Hatisfaction guaranteed.

No f'mr// OR ALRIAL REQUIRED

Revolutionary INTERNAL
FERRITE AERIAL Makes
this sensational pocket-size
radio the best money-saving
bargain of all time. Powerlui,
superb tome and clarity,
ensured perfect reception for
all your favourite programines
Completely portable, only 54 x 3 x 1§in. Two-tone
case. Anyome can assewble with our siwpie
{€.0.D. 2/-

(Al separately)

parts  available

HIGH SENSITIVITY HIDE-AWAY EAR-PIECE
WITH EACH SET. GIVEN

CONCORD ELECTRONICS

210, Church Road, Hove, Sussex

Dept. 147

rauge of

Cheques accepted. Cash on delivery 2/- exira, Please print name and address in

block letters. Supplicrs to Schools, Universities, Government und Research
Fr P, Comblet

and values stocked. Regres

no €.0.D. abroad. DEMONSTRATIONS DAILY AT WORKS.

NEW VALVES!
-
Guaranteed Set Tested
24HOUR SERVICE
1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91.,
DL92, DI,94, SET of 4, 18/6,
DAFS6, DF96, DK9. DL96. SET of 4, 26/-.
1D5 7/~  DL35 9/ PCF80 7/~
1R5 5/6 DL92 5/1 PCF82 18
155 4/6 L4 o/ PPCL82  8/3
1T4 3/3 DL9% 6/ PCL33  10/-
384 5/11 EB91 3/- PCL8¢ 9/9
3V4 6/9 EBC41 e PL36 9/6
sU4G 4/6 EBF80 719 PL31 8/06
5Y3GT 5/9 EBL21 12/ PL32 6/6
524G 8/6 ECC40 13/~ PL¥3 6/6
8AME 2/9  LCC3L 4/9  PL8% a7-
8K7G 1/9 ECC82 5/ PY32 11/-
CK8G 4/9 ECCB3 6/ PY30 T
sQIG 5/6 KCCs4 kit Pyl 6/6
BV6G 4/~  ECC85 bl PY82 6/~
BV6GT 7/ ECF80 7/ PY83 7/3
8X5GT  5/8 82 8/ U2s 11/~
12K7GT 4/3 ECH42 7/ U6 8/9
12K8GT 9/- ECLS 5/ UABCS80 6/~
12QIGT /6  EF40 11/~ UAF42 /-
12SNTGT 7/3 EF4l 7/6  UBC4l Tl-
35LBGT 8/~ EF8 4/ UBF80  8/-
35Z4GT 5/~ EF8 6/ Uucess -
AZ3L 8/9 EF88 8y UCH21 11/6
1/- EF89 6/! UCH42 716
DAC32 8/9 EFIL 2/ UCH8L 8/9
DAF91 4/ ELA4l 9/~ UCL82 9/3
DAFS6 /9 EL84 6/3 UCL83 13/-
2JF33 8/9 EY51 3 P41 6/9
DFI 3/3 EY86 716 Ureg 6/9
DF36 6/9 EZ40 6/~ UL4l 8/-
DH 6/~ EZ41 716 UL34 6/6
DK32 10/6 EZ80 5/9 UY2l 10/6
DKO9. 5/6 EZ81 6/~  UY4l 5/6
DK92 6/9 MUl4 /6 UY35 6/3
DK 73 PCC8 6/9 VP4B 8/6
D 7/6 PCC89 9/~ 277 219
Postage 6d. per valve extra. Any Parcel
Insured Agalnst Damage in Transit 6d. extra
Any C.0.D. Parcel 3/- extra.
Office address. no callers.
GERALD BERNARD
(Note new address—formerly of Lecds)
83 OSBALDESTON ROAD,
STOKE NEWINGTON, LONDON, N.16

RES/CAP. BRIDGE . 3%,

Checks all types of resistors, condensers
6 RANGES

Built in | hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. PC)

Raleigh Mews, Raleigh Street, Nottingham

NEW REPANCO
TRANSISTOR
COMPONENTS

Push Pull Driver Transformer
Type TT45, 5/-

Push Pull Output Transformer
Type TT46, 5/-

Interstage Transformer Type

Dual Range Ferrite Aerial Type
FR2, 1216

2.5 millihenry Choke Type CHI
216

Radio Experimental
Products Ltd.

33 MUCH PARK STREET
COVENTRY

WwWWW.americanradiohistorv.com

SHORT-WAVE
"EQUIPMENT

AND

SHORT-WAVE KITS

H.A.

Famous for over 25 years for
S.W. Receivers and Kits ol Quality.

LA.C. were the original suppliers of
SHORT WAVE RECEIVER KITS lor
the amateur constructor. Over 10,000
satistied customers—inciuding Tech-
nical  Colleges. Hospitals, Public
Schools, Hams, ete.

Improved designs with Denco colls:
One-valve Kit, Modei """, Price 25/-,
Fwo-valve Kit, Model “1:", Price 50/-,
New Addition: Model - K
Super sensitive ‘“All Dry” Receiver.
Special 1nc. price. Complete Kit, 779/~

All Kkits complet,e with all components,
accessories  and  full  instructions.
Before ordering call and inspect a
demonstration receiver. or send for
descriptive ca.alogue and order form.

O A N S e e
| POST THISCOUPON NOW! |
] “H.A.C’ SHORT-WAVE PRODUCTS |

I (Dept. TH), 44 Old Bond Street, I
London W.1

I Please send me FREE and without I

I obligation your 1962 literature,

NAME.

]

|

9003 03[0 6 o0a00000000000000000000 I
o

-



www.americanradiohistory.com

October, 1962

PRACTICAL WIRELESS 547

RETURN=-0OFK

POST SERVICE

Wa offer a really efficiant Mail Order Service on alt items stocked. All cash orders are dealt with on the day of receipt.
Y% Hire purchase orders are subject to slight delay but this is kept to the absolute minimum.

@ “P.W. BLUEPRINTS”

Full stocks of all items for the Mercury, Troubadour, Regency,
Citizen, Mini-amp and Tutor. Printed circuit for Mercury now
in stoc Instruction manugls: Mercury (printed circuit ver-
sion), 2/3; Mini-amp, 1/8; Citizen. 2/3. Fully detailed price list
forany circuit avaitable tree.

@ NEW ILLUSTRATED LISTS
Illusr,rar.ed lists are available on LOUDSPEAKERS, TAPE

ECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI-
F[ERS. Any will be sent free upon request.

@ STEREO COMPONENTS

Morganite ganged potentiometers as speciiied for the Mullard
circuits. @ Log/Anti-Log, 500k, I meg., 2 meg., ® Log/Log. 50k,
250k, 1 meg., 2 meg. ® Lin/Lin 250k. 500k. 1 meg. Ali 10/6 each.

@ TRANSISTORS

MULLARD. Reduced prlces. Current production types,
nor, rejects. All in makers’ boxes. Postage 3d. on each transis-

oc44 9/3; OC45, 9/-; OC70 angd OCT1, 6/8; OC72, 8/+; OC72 Matched
Palirs 16/-; OCT8, 8/=; OCBI. 8/-; OC170. g/g; OCi71, 10/6.

@ OUTPUT TRANSFORMERS

GILSON: W0696A, OG%B 50/6, Post 2/6. WOT10, 55/6, post 2/6
w0892, 62/8. post {ree; WOT67, 2'{) gost 1/6. WOL796A, 57/6, post 2/6.
PARTRIDGE: P36s7. 7B/e: P4ldl, 65/-; P5202, P5203, £5.18.6.
All post free

PARMEKO: P2629, 45/6: P2642, 43/3; P2643, 45/8, All plus
post 2/9. P2641, 88/3. post 2/-; P2928. 15/3, post 2/-; P2932. 39/3,

iust 2/6.
SLSTONE: OT/ML. 45/-. post 2/9; OT/3. 25/, post /6.

@ MAINS TRANSFORMERS

GILSON: W0741AB, 83/-, Dost free w0839, 40/9. post 2/9; W01328,
58/6, post 3/4; W01288, 58/-, D 3/6
PFPARMEKO: P2831, 33/9, Dost. 2/9; P2630, 52/6, DOSL 3/3; P2644,
73/6, postxree P2930, 39/3, post 3/-: 293, o4l6 post

ELSTONE: MT/MU, 45/-, post 3/3; MTJ/M 3B/~ poab 3/- MT/510,
42/-, post J/J

® LOUDSPEAKERS

GOODMANS: Axictte 8in,, £5.5.1: Axiom 101n.. £5.18 8 121n..
Axiom 201, £9. 15 0 12in.. Axiom $01, £14.0
51 Baxss, £8.4.0; i2in., Audiom 61 Bass, £13.2.
£6.4.0: X03000 Crossover unlit, £1,19.0,

HEL018 10 ; 1IF1012 10in.,

WHIT l*‘l EY:

HF3818 8in.. £6.13, 10 Tiweeter, £4.8.3; 135

Tweeter. £1,14.03 000 Crossover unit, £1.11.8; CXI1500
H.P. Terms availabie on all speakers

rebux ¥ weeu-r.

CX
Crossover unit. £2.0.0.

@ AMPLIFIER KITS

We have 'ull stocks of all components for the Mullard 510,
Mullard 3-3, Mullard 2 and 3 Valve Pre-amp, Mullard Sterco,
Mullard Mixer, GEC 912 Plus. Fully detailed list on any of
these sent upon request.

Instructional Manuals: All Mullard Audio Circuits in **Circuits
for Audio Amplifiers”. 9/5, GEC912. 4/G. Al post Iree.

@ LATEST TEST METERS
ire Purchase

H
Cash Price Deposit Mthly/Pmts.
AVO Model 8 Mark I1 .. £24. 0.0 £4.16.0 120f £1.15. 2
AVO Model 8 with

leather carrying case .. 227.18.0 £5.12.0 120of £2. 0.11
AVO Model 7Mark I ., £21. 0.0 £4. 4.0 120f £2.10.10
AVO Multiminor .. .. £9.10.0 £1.15.0 120f 14/4
AVO Multiminer with

leather carrying case .. £11. 8.0 £2. 5.0 1lZof 171
TAYLOR MODEL 127A .. £10.12.0 £2. 2.0 120f 15/8
CABY A-10 . .. .. £4.17.6 ¥1. 7.6 dof €£1. 8.8
CABY B-20 ., co .. £6.10.0 £2. 0.0 30: £1.13.4

A 1-1 .14.
Full details of any of the above supplled free on request,
The AVO Models 7 and 8 are bath latest models from current pro-
duction—not to be confused with Government Surplus.

@ TRANSISTORISE YOUR CRYSTAL SET

We have two new designs (o1 Transistor amplifiers which can
be used to greatly improve the stgnal from any crystal set.
Leaﬂet avallable.
4 Kit. One stage 13,- post 1ree.
B.LDJ Kit. Two stage 21/- post
The kits are easy Lo build and very deLulled instructions are
supplied.

@ MULLARD CATHODE RAY TUBES

AL AT TIIE NEW REDUCED PRICES
We supply both Mullard Radiant Screen (brand new factory
fresh) and Mullard Lumenar (re-builds by Mullard with re-
claimed bulbs—all other parts brand new). List of types avall-
able with pri:es and hire purchase terms.

@® GRAMOPHONE EQUIPMENT

ALL LATEST MODELS
ALL POST FREE

Hire Purchase
Cash Price Deposit Mthly/Pmts.
RECORD CHHANGERS
GARRARD AUTOSLIM

(GCB8 PU) £7.19.6 £1.12.6 120f 1213
GARRARD AU FOSLIM

De-luxe (GC8 PU .. [£12.14.8 £2.11.8 120f 18/8
GARRARD AUTOSLIM

De-luxe (EV26A PU) .. £13.12.89  £2.34.9 120f 20/~
.S { UAI4(TC8 PU) . 47176 £1.12.6 120f 121
B. AH Mmmroh

(’I‘CBS Stereo/LP/78) e .17, £1.16.6 12 of 13/6

SINGLE RECORD PLAYERS
GARRARD TA (GC8 PU) £8.2.6 £1.12.6 120l 12/6
B.S.R. TUI2 (TC8 PU) . £4.5.0 £1.5.0 3 of £1.3.4
TRANSCRIPFION UNITS

GARRARD 4HF (008 PU) £17.19.6 £3.11.6 12 of £1.6.5
PHILIPS AG1018 . £13.13.0 £2.15.0 12of £1.0.0
Many of the above can be supphed 10r stereo working. See our

CGramophone Equipment List for devails.

@ TAPE RECORDING EQUIPMENT

TAPE DECKS Hire Purchase

ALL CARRIAGE FREE Cash Price Deposit Mthly/Pmts,
B.S.R, TD2 £8.19.6 £1.16.6 12 of 13/7
Latest COLLARO NI ‘udio £12.19.6 £2.12.6 12 of 18/-

FAI'E AMPLIFIERS
We now stock the Martin Recorder & These are partly
assembled kits ilor complete tape recorders. The Amplifier
Printed Circuit panels are completely wired, but the assembly
of this and external coniponents s left to the constructor. Very
complete Instructions are supplied. Send tor leatlet.
MODEL C for Couliaro Studio Deck £11.11.0.
MODLEL B or B3R TD2 Deck, £8.8.0.
CARRYING CASES. Smart carrying cases are avallable to
take the above amplifiers and decks, Fitted with speaker.
For Model C Amplifier and Collaro Deck, £5.5.0.
1'or Model B Amplitier and BSR Deck. £4.4.0.
H.P. Terms avallable lor amplitiers, cases and decks.

TAPE PRE-AMPPLIFIERS
ARMSNTRONG PABO-3, This 1s « ready made version of the
Muliard Tape C Pre-amplifier. Price £16.16.0. Hire Purchase
Deposit £3.8.0, and 12 monthly payments ot £1.4.7.
MULLARD TAPE C PRE-AMPLIFIER, We stock complete
kits and all components, Send tor list.
MARTIN. Pre-amp kit for Collaro Studio Deck £8.8.0.

@ “BRAND FIVE” RECORDING TAPE

Long Play: 900ft. (6%), 18/6; 1200ft. (6¢7), 23/8; 1800it. (7°), 35/~
Post irce.

@ JASON F.M. TUNER KITS

Kits supplied complete with every item needed including Instruc-
tion manuals. Fully detailed list available. Separate ltems
supplied, ask .or price list.

FMT1, £8 12.\,. FMT2 (less power), £7.15.0; FMT2 (with power},
£0.12.61 (kess power), £0.9.65 FM 13 (with power), £11.7. é
Mu‘cury 2, 510.14 6. JIV/2, £14.12.6.

H.P. Terms available on any kit.

m-‘

® TERMS OF BUSINESS
Cash with order .or C.0.D. We
charge C.0.D, orders as follows:
Up to £3, minimum ot 3/2, Over £3
and under £5, 1/6. Over £5 and
under £10. 1/8. Over £10, no
charge. Postage extra on CASH
orders under £3 except where
stated, Postage extra on over-
seas orders irrespeetive of | .
price.

WATTS

(MAIL ORDER) LTD.

54 CHURCH ST., WEYBRIDGE, SURREY

Telephone: Weybridge 4556
Please note: Postal business only from this address 20/-.

® 1HIRE PURCHASE TERMS

are avallable on any item. Re-
g .yments may be spread over 3.
or 12 months. Detalls as fol-
lows: Three months: Deposit 6/-
in the £. Rervice charge 5 per
cent but minimum charge ol 10/-,
Six and Twelve months: Deposit
4/- in the £. Service charge 10 per
cent, but minimum charge

RADIO

www americanradiohistorv com
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CABINETS &
HI-F1 EQUIPMENT

We can supply any cabinet
to your own specification

The Lowboy 1
Price i4 gns.

This is onlv one exambple o
THE LARGEST RANGE OF‘ CABINE’I‘S
IN THE COUNTR

Egquipment 1s also our specmhny
SEND TODAY FOR THE TWO
NEW LEWIS CATALOGUES
Designed w0 assist vour choiwce of

cablnet and equipment,

New Lewis Radio Cabinet Cata-
logue—the most comprehensive over
prepared. THE unigue 64 page equip-
ment catalogue.

Please send your twe new catalogues
enclosed is P.O. for 3/6 which will be
credited against any purchase I make.

radio

100 (P102) Chase Side, Southgate,
London, N.14. Pal 3733/9666

FIRST-CLASS RADIO

AND T/V COURSES...

GET A CERTIFICATE!

After brief, intensely interesting study
—undertaken at home in your spare
time—YOWU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how.

== FREE GUIDE ===
lThe New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
| A:M.Bric.L.R.E,, City and Guilds
Exams. Radio
Amateurs’ Exams,, Gen. Cert.
| of Educ. London B.Sc. (Eng.),
A.M.1.Prod.E. A.M.i.Mech.E.,
I Draughtsmanship (ail branches)
letc., together with particulars of
our remarkable Guarantee of

I success OrR NO FEE |
an:e now for your copy of th:sl
invaluable publication. It may well
l prove to be the turning point in your l

l Telecomms

I FOUNDED 1885—OVER |
L e 150,000 SUCCESSESm mm wl

NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 461), 148 HOLBORN
LONDON, E.C.I

S. Africa: P.O., Box 8417, Jo'burg.
Australia; P,O. Box 4570, Melbourne.
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RBADIO BOOKS

A BRILLIANT NE W
\aplpl oacl\ .

BASIL &
in Simple straight-(orwm‘d words and
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LAYOUT PLANS

FREE & PRICE LISTS

sent on receipt of S.A.E.

ELECTRONIC N()\I I
ELECTRONIC GA
SERVICING TRA
New and enlarged edition, Pettit, 8/~
All above titles include postage,
SEND STAMP FOR LISTS

SELRAY BOOK CO.

Y 4f=

60 HAYES HILL, HAYES, BROMLEY
KENT. Tel, HHURStway 1818
BBC ITV - F.M. AERIALS

.B.C. (BAND 1). Tel
scopic loft, 19/6. Exbemal.
8/D. 26/3.

I.T.\. (BAND 3). 3 Ele-
ment loft array, 24/-. §
Element. 32/6. Wall
mounting. 3 Element. 33/9.
5 Element, 41/3,
COMBINED  RB.B.C.
15 Loft 1+3 Element
4 1+5 Element, 48/9.
Wall mounting, 1+3 Ele-
ment, 56/3. 1+5 Element,
63/9. Chimney and mast
mounting units a.lso a\ailable
F.M. (BAND 2), Loft “H’", 3 Ele-
ment loft, 52/6. S/D loft, 12/6 Extemal
8/D, 26/3. State channel when ordering.
C.W.0. or C.0.D. P.P. 2/6. Coaxial cable,
8d. yd, Coaxial plug 1/3. Send 6d.
stamps for illustrated lists.

K.V.A. ELECTRONICS (Dept.P.W.)
3B, Godstone Road, Kenley, Surrey.

Clear Explanatory Pictures. The Reader

1;1 taken Step by Step {rom Picture to ?’;?&L?g
LHARN JVHILE YOU PAY from the

FOR ONLY 2/6 PER WEEK “OLIVER”
Write for FREE Illustruted Prospectus M.W. and L.W.
giving details of instatment plan. 5-§tage Transistor
MODERN ll{AN\ih TOR CIRCULTS H N
BEGINNERS, /-, A highly sensi-

Bradley 5/6.
i Bradie
)R RECEIVERS

SOUTHERN RADIO
SUPPLY LTD.

Il LITTLE NEWPORT STREET

LONDON, W.C.2. GER 6653

All goods still available
as previously advertised

Please mention “Practical
Wireless”, when replying
to advertisements

18,000 O.P.V.
MULTIMETER KIT

Ranges 0-0.25 and 2.5 V DC: 10, 25, 100, 250
500, 1000 V AC, DC. and output volts; Ohms
100 ohms to 10 Meg. (two ranges); 0.25, 2.5. 25,
250 mA DC (2.5A range 4/- oxtra). Kit com-
prises new 3 x 2{in. Weston 0-50 microamps
m.c. meter, all 1% multipliers, 1% ready
adjusted shunts, pad.ing resistor adjusted
for each meter, 3 other resistors, 1 con-
denser, meter rec.. knobs, switches, sockets,
pots, circuit, instructions, wiring diag.
scale (ohms, dB, uF. mA & V. 10V AC scales)
i.e. evervthing except case and battery.
Details of 200 pF—0.5uF range. Price 69/-,
post [ree. Circuit, scale, etc. 9d. free with
kit. 0-3u.\ meter as above, with circuit
etc. 22/6, post 1/6. Multimeter scale G\Led
to meter 2/5 extra.

% Itigh Stability Resistors. S.AE. hst,

PLANET INSTRUMENT CO.

25 DOMINION AV, LEEDS, 7

www americanradiohistorv com

tive receiver using
transistors  and
components,
Fully tunable.,
Can be built in 1 hour.
High flux moving coil speaker.
Built in ferrite rod aerial.
8pecially designed coils for

r)Fax\mdln signal strength, 65 [«
Volume oufott control.

Eyeletted ciremit board. P'ZS/ZGP'
Liasy to rollow building plans.

“PERSONAL TWO” (As illustrated)
For Private Listening \in Sept. issue.

38/-. Pt & P.olb. (Farpiece 7/6 if reqd.)

All parts available separately.
weleomed. Mail order only.
R.C.S. PRODUCTS (RADIO) LTD
Il OLIVER ROAD, LONDON, E.I7

THE AMATEUR RADIO
HANDBOOK 1962

by R.8.G.B., new edition, 34/-, postage 2/6,
The Cabinet Handbook by Briggs. 7/6.
postage 1/-.

Servicing  Transistor Receceivers,
edition by Pettit, ¥/6, postage 6d.
Using an Oscilloscope by Easterling, 6/6,
postage 6d.

Modern Transistor Circuits
beginner by Sinclair. 7/8, postage 6d.
ALRIL. Radio Amateurs Handbook.
36/-, postage 2/6.

Surplus_ Radio  Conversion Manuals.
Vols. 1, 2 and 3, 24/- each, postage 1/- each.
The Hi-Fi Year Book 1962, 10/8, postage 1/-.
The I\Iwr(mhoue Guide by Borwick, 7/6,
postage 9

UNIVERSAL BOOK CO.

12 Littie Newport Street, London, W.C.2
(adjoining Lisle Street)

Trade enquiries

new

tfor the

Portable Transistor Kit, £5.17.6,
(post 376). M. & L. Waves, no aerial
required, no difficult aligning, simple to
tollow instructions. If you have been
disappointed with other Kits, try ours.
We were amongst the first to advertise
Transistor circuits in P.W. and we can
recommend this set with confidence.
Pocket Kit with personal earphone,
65/-, (post 2/-).

Red Spot Transistors 2'3, White Spots
2/3, Yell/Green 3/-, Mullard OC7I1, é/«;
OC72, 716; OC44. 716; OC4S, 776, Sets of
6 for superhets Mullard 40/-; our selec-
tion 30/-. Newmarket VIS5/I0P, 15/-.
Silicon Rectifiers 70 piv. $ amp., 3/3;
400 piv. 3 amp., 3/9. Sub-min Electrolytics
. 4, 8 10, 16, 32, S0uF 2/-; 100uF, 2/9;
250, 500, 1,000u.F, 3/3. Transistor Holders
1’-; Super Coax. 75 ohms., éd. yd.
Tannoy Mike, 3/6 (post 2/-); Crystal
Inserts new 7/6. Gorler Units—the
amazing | watt amplifier 92/6; I.F. Am-
plifier (460 Kc/s pre-aligned), 92/6;
3 waveband converter 90/3; Manual
No. 167 describing and circuits, 2/9
post free.

TERMS: C.W.O. Post extra, excess
refunded. Send 10d. stamps for Transistor

Notes.
MOORE’S EXPERIMENTAL SUPPLIES
Dept. P)

(
8 & 10 Granville Street, Sheffield 2
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TRANSISTORS AND DIODES

g(ai’;gsw?a’ !82;; |8'-‘OCP7I 154 8A73 3'-|GEC Si

| 2. A79 319 |Audio 3%
OC36 21'6/0C78 s'-lﬁ"c‘)‘c"gg res|OABL 216 [Red

OCs4 “&-jOCBI 8. 2XTCIR W1 OABS 31| Spor 316
OC4s  6/-|OCs4 816 OA9l  3/-[White
OC70  6/6:0CI70 9/6 Dioes OA95 36! spor 50
OC71  50iOCI71 106! OAS 6/ GEX34 13-
OC72  8.|OC20l 31-|OAI0  8'-|Sundry Types GEX35 3
OC73 161-10C202 2612|070 3.l Pxal02 4- IXD20b 11

A set ot Transistors comprising | OC44, 2 OC45, | OC8ID,

2 OCBi, 3776 set.

LOUDSPEAKERS
All 3 ohm IMPEDANCE
Round Types—itin. §776; 24in.
17:6; 5in. 15'«; 64in. 16/6; 8in.
17/6; 12in. 2976.
Square Types—24in. 18/6; 3in.
1976, 4in. Tweeter 1276,
Elliptical Types—éin. x 4in. 15/6;
7in. x 4in, 15 6; Bin. x 6in. 17/6;
1Jin. x 6in. 24'-.
We aiso have in stock TSL Lorenz
LPH6ES5 37/8; wB HFBI2 £4.1.3;
WB HF912 £4.6.0; WB HFI012
£4.17.6; 12in. RTC |5 ohms
unit 105/~

CLEAR PLASTIC
METERS

Miniature panel meters—all have
ing D'Arsonval movements, clear
plastic cases, iewelled bearings
and an accuracy of 2% full scale,
silvered diais and black numerals
and pointers.

MICROAMMETERS
MILLIAMMETERS

1.24/32in. square front, 14in.
overall front to back with {iin.
behind panel inciuding {in.
terminals,  Require l4in. dia-
meter round hole 1n panel, tour
corner holes with liin. centre.
Terminal polarity clearly marked.
Zero adjustment screw on front
of panel, screw terminais. 13%in
dial size, supplied complete with
mounting screws individually
boxed and guaranteed.

Model MR.25 Range 0-50 nA 3976
Model MR.250 Range 0-500uA 32/6
Model MR.2i Range 0-lma 27'6

BUILD YOUR OWN PORTABLE
RADIO

You'll be proud ot 1ts “big set” performance.
Advanced G.E.C. dritt.field transistors, high impe-
dance 2}in. spcaker, powertul raflex circuit and a
host ot other ieatures rank it as the finest value for
the do-it-yourseil enthusiast. Built in Ferrite rod.
Uses the popuiar Ever-Ready PP4 battery. Attractve
high mpazt ivory case. Two controls. Ready
drilled circuit board. Model KT6&03, price 5276,
Complete set of parts and step-by-step pictoriat
instructions.

PERSONAL EARPHONE

A really sensitive dynamic earphone of axceptionally
fine quality. Provides clear reproduction of music
as well as speech. Fully 5u|ranteed and complete
with ear insert, 3 feet cord, sub-miniature plug and
socket. Model C.,R.S Crystai Earpiece, high imp.
ll:lodell'M.R.-‘i Magnetic Earpiace, low imp. 8/- each.
ost |-,

A new Intercom and Electronic “Baby Sitter”.
Model TT.206 for desk use or wall mounting. Tran-
sistorised operation, two-way buzzer call system,
moulded-plaszic case, white and gold. Each unit
24 x 43 x 1}in. Complete with battery and connect-
ing cord. égns.

Lightweight high resistance headphones, widely
used tor crystal sets. 13/6 pair.

OUR 962/3 CATALOGUE IS NOW AVAIL-
ABLE., PLEASE SEND |- IN STAMPS FOR
YOUR COPY. TRADE CATALOGUE ALSO
AVAILABLE FOR WHICH PLEASEATTACH
YOUR BUSINESS LETTER HEADING.

An entirely new range of Miniature Transistor Transformers, size  x & x }in,,

high permeability nickel iron core.

DRIVER TRANSFORMER
For double ended push-pull output stage.

TT4S.

bitular wound

TT46.

TT47.

For single ended output stage matching to a 35 ohm speaker,
Ratio 4.5 to |+
L.F. TRANSISTOR COUPLING TRANSFORMER
Suitabte Jor interstage coupling in simple L.F. amplifiers.

bifular wound.
TT49.

PUSH-PULL OUTPUT TRANSFORMER
For double ended output matching to a 3 ohm speaker.

DRIVER TRANSFORMER

Suitable for printed circuits.

Ratio 4.5 to |1+, Secondaries

Ratio 4+4to | vee 51
0235 ohm speaker.  Secondarle! .
Ratio4.5to § e 5=

MINIATURE DOUBLE TUNED I.F. TRANSFORMERS

455 to 475 kscs.

tion.
LFT.s.
with diffused alloy 4 element transistors.
Total primary to collector tap—2.5 to I.
tol.

69,

Can size $1n. square x | 1;16in. |
Suitabie tor Ist and 2nd I.F.T. giving bettar seiectivity than single tuned
Can be used with normal R.F. transistors.

Ferrite pot and core construc-

Extra sensitivity when used
(Boxed with circuit). Coil ratios:
Collector tap to secondary tap—7.3

\ 103 LEEDS TERRAGE
: WINTOUN STREET

LEEDS 7

WwWWW.americanradiohistorv.com

s —ars——{ =

AUTOMATIC RECORD
CHANGERS
BSR Monarch UAI4

Collaro C60 Studio .
Garrard Autoslim

SINGLE RECORD
PLAYERS

E.M.1. 4-speed with pick-up £3.15.0
BSR Monarch GUé . £4.19.6
Garrard TA Mk. H. £8.10.6

“PRACTICAL WIRELESS”
POCKET TRANSISTOR
SUPERHET

The new version in a redesigned cabinet
with carrying strap.
COMPONENTS PRICE LIST

Coll Set, (Osc. and 3 LF.$) vooereeee 220 |
Driver Transformer, Type
PWIDT  ..ccevane FOTRTURRRT - Lk
Output  Transformer, Type
PW/OT... 0 8-
Ferrite Rod Aerial, Type
PW/FR ........ 0000000300000 vossoreneens 876
Printed Circult Board ........... . V6
2 Gang Capacitor, Type “OO"... 1216
Yolume Control, Type V.C.1545 8/«
Switch ... . 316
Hardware (Screws, nuts, washers,
spacers, battery clips, cable
cradies, cable studs, cable
STFAPPING)suusseemrerersivsasessannses © q'.
Transistors, Type YC (Set of 6)
Xtal Diode, Type GD%.cevrennne 431
Speal 1710
Case 126
Capacitors 15
RESISEOrS weviceeeceeronsserccevuonnene  5'=
Trimmers, Type MT31/4A (3
required) coceeciercerevesieceansnane 39
CONSTRUCTION LEAFLET AND
“BLOW-.UP”  CIRCUIT  DIAGRAM.

PRICE FOR THE COMPLETE KIT £7.19.6.

TERMS: Cash with Order or C.O.D.
Postage and Packing Charges extra.
Singie valves 9d., Minimum Parcel
Post charges /-, Please include
sufficient postage with your order.
Minimum C.0.D. fees and postage
3’6, These Postal Rates apply to
U.K. only. For full terms of business
see inside cover of catalogue. Perso-
nal shoppers 9 a.m. to 5 p.m. Mon. to
Friday. Saturday 10 a.m. to | p.m.
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P.W. POCKET S’HET

P.W. BEST SETS

P.W. MERCURY SIX

OSMOR
VERSIONS

The new NOMBREX

TRANSISTORISED WIDE-RANGE
SIGNAL GENERATOR 27
n) 220 ke/s to 220 Mc/s

P.W. TROUBADOUR

CHECK
THISE
FEATURES!

COMPACT!
Only 84" x 44"

PORTABLE!
Weight 2 Ibs,

ACCURACYI
Under 2%

ECONOMYI
9v. Battery

DIRECT
Calibration

ETC,, ETC.

NAME

OSMOR, 418 Brighton Road, S. CROYDON

PLEASE SEND A-Z INFORMATION ON FAULT FINDING ABOYE
“P.W."” SETS FOR WHICH | ENCLOSE (NOMINAL) 2/6.

Post and Ins. 3/6
RETAIL £7. 10.0 B‘:,it;:,"m"s
Screened Lead and Probe 63 extra

CASH WITH ORDER. REGRET NO C.0O.D.
NOW IN QUANTITY PRODUCTION
ALL ORDERS IN STRICT ROTATION

Trade and Export Enquiries Invited

S.A.E. for
full technical
leaflet.

H.P. Terms:

8end £2 deposit
pay balance
21/~ per month

ADDRESS

NOMBREX LTD. (Instruments Division 37)

Estuary House, Camperdown Terrace, Exmouth, Devon,
England. Tel. 3515.

RECONDITIONED
TV SETS

ALL MAKES % ALL FULLY

SERVICED % ALL GUARANTEED

% NOT EARLY CONVERTED
MODELS.

14" from £6.0.0 to £9.00

3-mth Guarantee on Tube and Valves.

(1" from £1L10.0 to £20.00

12-mth Guarantee on Tube, 3-mth on
Yalves.

We Also STOCK SLIM-LINES

from £8.0.0 to £33.00

These sets are as new.

PERSONAL COLLECTION ONLY
TO ENSURE SATISFACTION.

PARK LANE RADIO LTD.
548 Romford Road
Manor Park, E.12.

Phone: ILF 6044

LOOK!

TRANSISTORS FROM 1/6 EACH
GREEN SPOT A.F. TRANSISTORS
3 volt type. Only 1/6.

YELLOW SPOT A.F. 6 volt 2/- each.
RED SPOT down to 2/6 each.

WHITE SPOTS down to 2/6 each.
YELLOW/GREEN now only 3/- each.
RED/YELLOW R.F. type 4/6 each.
MINIATURE DIODES 3 for 2/-, 7'- dox.

MULLARD TRANSISTORS

OC44 913, OC45 9'-, OCI171 1076, OCI170
96, AFI14 11/-, AF1IS 1076, AF!I& 10/-,
AFI117 976, OC71 6’6, OC78 8/-, OC72 8'-,
Matched pairs OC72 or OCB8I 16/~ pair.

DIODES OA70, OA79, OA8Il, O0OA90,
OAS9S ali 3!~ each.

TRANSISTOR TRANSFORMERS by
REPANCO. Interstage Type TT49 4.5 : |
5., Driver Type TT45, 8/ each. Output
Type TT46, 5/- each.

TRANSISTOR HOLDERS I/ each.

J. B. DILECON CONDENSERS. .0001,
0002, .0003 or 0005 all 4/9 each.

REACTION CONDENSERS, .0001 3/,
.0003 319, .0005 4/-,

DRX| Crystal Set Coils 2/6.
Repanco DRR2 Coils 4/-.

ALL SENT POST FREE IN U.K. by

PETHERICH'S <oeeies

22 High Street, Bideford, N. Devon
Tel.: Bideford 1217

S.A.E. WITH ALL INQUIRIES PLEASE

WwWWW.americanradiohistorv.com

PUNCH
W you /M /

HOLE PUNCHES
Instant Type

3" diameter o 5/6 ea.
Screw-up Type
4 diameter o0 oo 6/8 ea.
& .  B7G e T2
g .~ BSA,B9A e 78
Hr e o e ooo 83 ,,
3 " 8’7,
1" . o0 9/6 ,,
Postage and packing H-
I& diameter Int. Octal 10711 ea.
- e e e 1313
Ii” o a0 <@ o 156 ,,
157 - B9G wee e 1770,
137 - o0 e - 2004,
2%, Meter 27'8

Postage and packing 213
Complete set mcludmg| postage and packing,
£7.10.0

Oliver & Bundull Lid

40 PERRY HILL LONDON S.E.é6
Tel.: Forest Hill 3415
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oM. 9 MODEL 7 Mark Il
MODEL 7 £11.0.0, AVO METERS £12.10.0
Gnaranteed perfect. Complete with leads and batteries, Registered P & P
&Hif- eatra. Nolid leather carsying case £1 extra,

SPECIAL OFFER !

COSSOR DOUBLE BEAM OSCILLOSCOPE TYPE 339A.

A.C. mains operation. Screen dia. 4in. Time base range 6 ¢/s—250 Kefs. 2 amplifiers with
méx. sensitivity of 1.3mV/mm. Size 13! x 8} x 191in. long, Controls:—Brilliance, Focus. X
shift Y1 shift, Y2 shift, Time base coarse, Time base fine, Ampllnude. Trigeger Al gain, A2

In very good condition and working order, £9.19.6.
IFIERS. A modern marvel.

Carr. and packing £1.
Type 1EA2 ( x {in.) will handle 250 volts

at up to 500 mA, Replaces anv TV metal rectifier, 8/6.

JLR.O. RECEITVERS~SENIOR MUDEL—M.X. Complete with 9 colls [rom 50 K¢fs—
&0 Mc/s. A superbcommunications receiver. Guaranteed in brand new condition, £25,
carr, 30/-~. POWER UNIT 58/6, extra carr., 5/6.

RI107 RECEIVERS, 1.2 Mc/s—17.5 Mc/s continuously, 3 wave bands. Self contained with
speaker and power unit for A.C. mains and 12 v. batcery operation.

BRAND NE \ £15.
Carr,, 30,-

Type PCR. Has self—contalned speaker
AS NEW CONDITION.....

1lype PCR-2, Req ulres
USED (Good condltxon)

Carriage (any tyre) 10/

PCR COMMUNICATIONS RECEIVER
C 850-2000,

5. ctatls §.AE. Any model fitted with BRAND NEW
INTERNAL POWER SUPPLY. guaranteed ready for use on A.C. mains, £2 extra.

200-560 and 16-50 metres,
£6.19.8

NOW ANYONE
CAN AFFORD TO
TRAIN TO BE
AN EXPERT IN
RADIO and
ELECTRONICS

EVEN QUALIFY FOR A
CERTIFICATE

Maoving Coil Phones,
9/3, post 1/6,

Finest quality Canadian, with Chamois ear mufls and leather-
covered head band. With lead and jack plug. Noise excluding, supremely comfortable,

Very sensitive superhet circu.:.

personal listenine,

FULLY BUILT 7 TRANSISTOR POCKET RECEIVER.
Full medium wave coverage,
volume from 2iin. speaker. Complete with battery, leather case, and earphone for
ONLY £6.19.6. Plus 3/- P. & P.

Superb tone and

CHARLES BRITAIN (RADIO) LTD.

11 Upper Saint Martins Lane
London, W.C.2. TEMple Bar 0545

Shop Hours 9-6 p.m. (9-1 p.m. Thursday) Open all day Saturday.

PADGETTS RADIO STORE

OLD TOWN HALL, KNOWLER HILL,

LIVERSEDG¥, YORKS.
Phone: Cleckheaton 2866
Type 46. RXTX Walkie Talkle Set, com-
plete with two ARP12, one ARS8, one ARTP2,
ohe APT4, one APP37 Valves. Less crystals,
plug-in coil and send/receive switch, but
otherwise the set is complete, The sets are
in new condition. We have 1,500 sets to clear
&t the special price of 8/8. Post 3/6. No gen
on the set at this price.

Complete TV Chusslq l‘or Sbharcs. Less
valves, 12in., four for 10/-. Carr. B.R.S. 7/6.
14in. Chassis, four for 15/- ‘Carr. Bi6.

P Speakers all 3 ohms. Removed from
TV Sets, perfect condmon. Rola 6 x 4in. B/-.
Goodmans 7 x 4in., 8/« Phlllps 5in. round,
R. and A. Round . 3/8: 6in. Dish.
8/~ 8in. round, 8/~ Post extra on any
speaker, 2/-. Up to 8ix can be sent for 3/6

Germanium Diodes, 4/8 doz. Post Free.
New Valves, ex units. All post free, KT66
6/6, 807 USA 5/- 6V6 3/-, 6V6GT 4/8, 6C4 2/-,
VRI150/30 4/-, 12A6M 2(5 » EF

EL) /8, 6J6 2 6, 6AQ4 3/-, EF50 1/6, or 6/-
do:r., 4 5/8, DH63 4/-, 954 1/8, 9001
84, or 5/-doz. USA EF50 Red 2/8.

Valves Removed from T.V. Sets. All post
fres. All tested on a Mullard valve tester
anc are 100% as new, They carry a three
months guarantee. We also have . large
stock of old type radio valves and other T.V.
valves not listed.

L8047, ECCE2 By BL30 d
ERra0 4/6, B9 9d., E FL1/- 6113
- . 6LD20 /-, 6SNT $/9, 6SLY £/8,
2/ , 6SS7 é/-, 10C2 /-, ) 1/-
10F 13 5/-. P14 5f-, 20D1 3/-, 20P1 5/~

EY51 2/8

L6 g/-, 6J5 3/=, , U2 4/-. EF80 1/6.

10/- per doz. Grades 2, 6d., 4/- per doz.

Perfect Reclalmed Tubes, 6 months’

Emr%gtee, 12in. 17/~ 14in. 30/=, Carr. and
5., .

Complete TV Sets Untested. 12in. 20/,

14111. 30/-, 14in, 13-channe! 50/, 17in. BBC
on]y 50/~ Carf. BRS 10/-, Sent at owner's
SiC,

TV Tubes Completely Rebuilt and Re-
facad, 12 months guarantee. Old glass not

required, 12, 14, 15, 16 and 17in,, any make.
.M the sameé. Special trade price of £3.15.0-

Calr, and ins., 7/6.
ipRt-clal gﬂef nSION(h}EP%l&‘E;]G \)’allvgﬁ.
or N 5
670, 48 0l Ui L AT post free.
New Transistors. OC72 3/8, OC45 4/~
Posit free.

The SAVOY SUPER-3
3-TRANSISTOR

POCKET RADIO

with miniature loudspeaker

No SOLDERING No DRILLING

3 transistors and 2

diodes. Full medium
wave coverage, Size
41" x ¢4 x 14", Full

instructions provided.
Battery 1/-

47/' P, &. P. 2/- extra

All parts sold separately

or SAVOY'4 with 4 transistors

and 2 diodes, in 5 stage reﬂex
circuit. Size 5i° x 3* . 75,-
& P, 2/9 extra,

Battery 2/3. P.

SAVOY ELECTRONICS LTD

15 Maiden Lane, Strand, London, W.C2.
(Behind the Adelphi Thealre).

2 METRES !

The thrills of 144 Mc/s can now be
yours for only 39/6, complete kit!
Tunable range 150-100 Mec/s, simpli-
fied construction, etc., write today
for descriptive literature, also if a
newcomer-beginner to Amateur
Radlo ask for free copy of the world-
famous ‘‘Globe-King” kits and re-
celvers—stamp to cover postage
costs appreclated. Write now to
makers:

JOHNSONS (Radio)
8t. Martins Gate, Worcester

WWW.americanradiohistorv.com

It’s the most exclting news of the
vear! Just imagine. You ean get
35 large, fact-pached lessons for
little more thuan 1/- ber lesson! The
lessons are crystal clear, practicail
easy to master and use. Early
ons make fundamentals clear
n to the beginuer, while other

ss0Ds Will give you the practical
“know-how” of an expert.

Cowmpares favourably with some courses costing
ten timea a8 much. You save because you
receive ail the lessons at one time and are not
required to purchase cquipment you do not
need.

This is real home-study course that has been
bound into one giant ¥ x 1ln. 216 page manual
Each pave is divided into two columns, A
wide colunn teatures the text, while a parrow
colutunt s\ the side has the instructor's com-
ments, helpful suggestions snd additional
pictures to simplify the dificult parts,
Everyone can benefit trom this practical course,
No old rashioned (or psuedo moderu) methods
used here, just straight forward, easy to
understand explanations to help you make
more wobey 1n electronica

As an optional extra, you may pay & further fee
it vou wish to tauke the Bim-Tech radio and
electronics examination. Studente who attain
a minimum of 609, correct angwers can qualify
for a certificate of proficiency in basle radio and
electrouics, Details sent with each course
ordered.

You must be convinced that this is the best valne
you have ever seen in electronic training,
otherwise you can return the manual (or have
your mouey refunded it sent with order) alter
You bave examined it in your own bome for 8
period of seven days. ¥

The pricet Ouly 86/-, plus postage.

- FREFE
TRIAL
OFFER!/

Fem—————————

To SIM-TECH TRCUNICAL BOOKS, Dept. '
WA, Uater's Mill, West End, Southampton,
Hants,

| [} RUSH Radio and Electronics Course tor'

seven days examination. 1f I keep the '
course 1 can either pay 37/6d. cash or 12/6d.
deposit after seven days and two payments '
of 12/6d. monthly, Otheriize 1 will return
the course post-pald and owe nothing. '

[0} BAVE! Send only 36/- if paying cash with

order. {We pay postage).

Bame 7-day- l
money-back guarantee.

I
Address I
|
I
[
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ALL-T RANSISTOR
@ TIME SAVER @

OFFICE OR HOME TELEPHONE
PICK-UP AMPLIFIER

Y No more “holding on” wasting time
waiting for your call to come through.
When it does the amplifier can be
switched off if required. No connections,
just press the pick-up coil to back of phone

as below. Fully Guaranteed. Housed in
attractive Gold Finish Cabinet.
BUILT,
TESTED,

READY TO
USE

£5.10.0

P.P. 2/6

4 TRANSISTOR BABY-ALARM
Very sensitive, £5.10.0 P.P. 276,

MODEL
TH-L33

2,000 ohms

79/6 Fully

Guaranteed
with test leads,
battery and
instructions.

0/10/50/250/500/1000 volts D.C.,
0/10/50/250/500/1000 volts A.C.,
0/500|,J.A/|0/250mA D.C
3 ranges resistance O/IOK/IOOK/I Meg.
Capacity and dB ranges.

MODEL
500

30,000
ohms
per volt
multi-
meter

£8.19.6

Fully
Guaranteed

8 Ranges D.C. volts to | kV-

7 Ranges A.C. volts to | kV.

5 Ranges D.C. current to 12 amps.

3 Range resistance to 60 meg.

Short circuit, Buzz test. OQutput meter
dB, etc., etc. Size 64 x 41 x 2Lin. With
Leads, Batteries and Instructions.

= == MODEL TP5S

A.C./D.C. vol-
tageupto 1.000
i in 5 ranges.

D.C. current 4
ranges up to
500mA.4range
resistanceto |0
megs. Capacity
dB scales, etc.

ohms/volt
Fully
Guaranteed

£5.5.0
With Test
Leads, Battery
Size 51 x 34 x |3in.

and Instructions.

LATEST ILLUSTRATED
CATALOGUES NOW
AVAILABLE I/

. 4-Transistor  2-way Intercomm.
2-way buzzing, 2-speakers, ready to use,

8 gns. P.P. 2/6.
2. New Model Control Book with 60
pages of transistor circuits, 776, P.P. éd.
3. Complete Set of Meter Leads with
Prods. Clips etc. with pouch, 8/6, P.P. 1/-,
4, Telephone Recording Coil to record
conversations. For all amplifiers and
recorders, {4/ P.P. 9d.
5. Printed Circuit Kit, to etch your own
circuits. Complete with boards and
details, 19/6, P.P. I/-.
6. Miniature 850 ohm Record/Playback
Head, with mounting block, 1276, P.P. 9d.
7. 2,000 ohm lightweight Headphones
with leads, Very sensitive, 1276, P.P. I'-,
8. Transistor Pocket RF, IF Generator for
Radio, TV etc. Fault finding, 52/6, P.P. I/-,
9. 8-Range All Transistor Signal Genera-
tor, 200 ke/s to 220 me/s: RF, AF, IF,
HF, etc., £7.10.0, P.P. 3/6.
10. GSI2C ({Dekatron) Bi-directional
12 way indicator tube. Brand new, 25/-.
Il. 44-9 volt Tape Recorder Mortor,
governed. 1216, P.P. /-,
12. 30 watt Pocket Solder Iron, with
pocket pouch and mains plug, 1876,
P.P. I/-
13. 931 A Photo Multiplier.
Brand new, 60/-,
I4. | Kc/s Transistor Audio Test osc.,
variable output, 39/, P.P. 176,
I5. Crystal Contact Microphone. Very
sensitive. Ideal for Guitar, 1276, P.P. 9d.
16. Practical Transistor Circuits. 40
circuits to build, 376,
17. Personal Earphones with leads,
Jack plug and socket, 600 ohm, 10/6;
1000 ohm 12/6; Crystal 9/6; 8/10 ohm 976.
18. W/W Erase Head, FE7, 7/6, P.P. 6d.
19. Dynamic Microphone, 49’6, P.P. 1/6.
20. Extension Speaker Unit. Plugs into
phone socket of most portables. Gives
big set volume. ideal for car use,

5216, P.P. 176.

Miniature
Panel Meters
0/50LA (DC) 39/6
0/500p.A (DC) 32/6

Miniature
4-Transistor 250
mW  Amplifier.
Size 3 x 13} x Fin"

oA 538 276 1push-Pull “output.
m Built and tested
0/300 volts (DC)

776 | with circuit,
! f
Brand New Boxed 5216. P.P. 116

21. 7-Section Telescopic Aerial, 10/6.
22. LAl Ferrite Pot Core, 12/6, P.P. 6d.
23. Stereo S[e(hescope Type Miniature
Phones, 27'6, P.P. 176.
24. Mmlature Jack and Socket, 3/6, P.P. 6d.
25. No. 19 Ser Crystal Calibrator with
Handbook, 7976, P.P. 2/-,
26. New 2-way Intercom with 2-way
calling. Supplied with cable, battery,
etc. Housed in moulded cabinets.
8976, P.P. 2/-.

27. Battery Eliminator and Charger for
PP3 volt Batts, Ready to use.

2916, P.P. 176 with details.
28. 9 volt 80 mA battery eliminator kit
for larger portables, 35/-, P.P. 1/6.

Henry’s Radio Ltd

PADdington 1008/9
S HARROW ROAD, LONDON W2
Open Monday to Sat. 9-6, Thurs. | o'clock
TRADE SUPPLIED

PLEASE TURN TO BACK PAGE

TRANSISTOR PORTABLE
TAPE RECORDER
FOR OFFICE, HOME OR TRAVEL
@ Play/record up to 30 mins. @ Built-in
speaker, volume control, batteries and
play/record/rewind. @ Quality repro-
duction. @ Sturdy case 6 x 8% x 23in.

£10.10.0

P.P. 3/6.

Fully
guaran-
teed

Supplied complete with microphone, tape,
batteries and personal phone (for
monitoring), and full instructions. Built
and tested.

CRYSTAL MICROPHONES
ACOS 39-1. Stick Microphone with
screened cable and stand (list 5 gns.),
32/6. P.P. I'6.

ACOS 40. Desk Microphone with
screened cable and built-in stand (list
50-), 15/-. P.P. 176.

ACOS 45, Hand Microphone with
screened lead, very sensitive, 25/-, P.P. 176,
100 C. Stick Microphone with muting
switch and screened cable, detachable
desk stand, cord and neck, 39/6. P.P. 1/6.
MC 24. Stick Mlcrophone with muting
switch and cable, 25/-. P.P. I/6.
LAPEL. Miniature Mic. With clip.
for recording, 12/6. P.P. 1/-

3/4 WATT 4 TRANSISTOR
AMPLIFIER

Ideal

@ ! wartt peak
output.

+ 3db 70¢/s
to 12 kefs.

OQutput to 3
ohm speaker

Built and Kit of 9 volt oper-
Tested Parts ated.

59/6 or 52/6

P.P. 176 P.P. 116

Details on
request.

A printed circuit high gain amplifier size
4 x 23 x %in. using Mullard OC71/OC8ID
and 2-OCB8! Transistors. Ideal for Inter-

comm., Record Player, Tuner Amplifier -

or any application requiring a quality and
reliable amplifier.

v, BATTERY RECORD
_ PLAYER
@ 6-7+ volt Garrard
turntable with crystaj
pick-up. Plays 45 r.p.m
Ideal for above ampllﬁer
55/- p.p. 1.
@ Suitable cabinet for
amplifier and player 1278,
P.P. 2/,

TRANSISTORS
PRICES DOWN AGAIN
Send for New List. Over 400 Types
now in Stock. Also $Silicon and Zener
Diodes.
COMPLETE NEW RANGE
AT SPECIAL LOW PRICES
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PRACTICAL WIRELESS i

Practical Wireless

—BLUEPRINT

ALL OF these blueprints are drawn full-size and
although the issues containing descriptions
of these sets are now out of print, censtructional
details are available free with each blueprint except for
the PW Monophonic Electronic Organ and the PW
Roadfarer.

The index letters which precede the Blueprint Number
indicate the periodical in which the description
appeared. Thus PW refers to PRACTICAL WIRELESS;
AW to Amateur Wireless and WM to Wireless
Magazine.

Send (preferably) a postal order to cover the cost of
the Blueprint (stamps over 6d. unacceptable) to

Title Number Price
CRYSTAL SETS
Junior Crystal Set .. PW94 2/-
Dual-wave Crystal Diode PW95 2/6
STRAIGHT SETS
Battery Operated
Modern One-valver PW9Y6 2/6
All-dry Three PW97 3/6
Modern Two-valver PW98 3/6
SUPERHETS
A.C. Band-pass Three PW99 4/-
A.C. Coronet-4 PWI100 4/-
A.C. D.C. Coronet . .. PWI01 4/-
The PW Pocket Superhet . . . 5/-
MISCELLANEOUS
The PW 3-speed Autogram .. 8 -
The PW Moncphonic Electronic
Organ .. .. . . 8/
(No constructional details are available with this blueprint)
The PW Roadfarer .. = 5/-
(N comntructional details are available with this blueprint)
TELEVISION
The PT Band 111 converter = 1/6

Published on the 7th of each month by GEORGE NEWNES, L

SERVICE—

PRACTICAL WIRELESS, Blueprint Dept., George
Newnes, Ltd.,, Tower House, Southampton Street,
London W.C.2.

SPECIAL NOTE

THE following blueprints include some pre-war

designs and are kept in circulation for those
constructors who wish to make use of old com-
ponents which they may have in their spares box. The
majority of the components for these receivers dare no
longer stocked by retailers.

Tirle
A.C. Fury Four .. ..
Experimenter’s Short Wav
Midget Short Wave Two ..

Number Price
PW20 2/6
PW30a 2/6
PW38a 2/6

Band-Spread Three (Battery) PWG6S 2/6
Crystal Receiver PW71 2/-
Signet Two (Battery) PW76 2/6
Simple S.W. One-valver PW88 2/6
Pyramid Onc-valver PW93 2/6

AW387 2/6
AW429 2/6
AW436 3/6

BBC Special One-valver
A One-Valver for America
Short-Wave World Beater

Standard Four Valve S.W.
Enthusiast’s Power Amplifier

WM383 3/6
WM387 3/6
WM391 3/6
WM392 3/6

Standard Four Valve
Listener’s S-Watt Amplifier

» —

I QUERY COUPON :

I This coupon is available until 5th October, 1962, I
and must accompany all queries in accordance

| with the notice on our “Letters to the Editor” |

" page. I

| PRACTICAL WIRELESS, OCTOBER, 1962 |

IMITED. Tower House. Southampton Street, London. W.C.2. and

printed in England by WATMOUGHS LIMITED. Idle, Bradford; and London. Sole Agents for Australia and New Zealand; GORDON &

GOTCH (A/s12). Ltd.. South Alrica and Rhodesla; CENTRAL NEWS AGENCY. LTD. East Africa; EAST AFRICAN STANDARD LTD.

Subseription rate including postage for one yvear: Inland £1.9.0. Abroad $1.7.6 (Canada £1.5.0.). Remistered at the General Post Office
for the Canadian Magazine Post
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M/eed’edignetj ‘Contessa’ mx. m
*

NOW

combined portable and car radio *

WITH 600mwW MELLOWTONE QUTPUT
ON MEDIUM AND LONG WAVES.

FITTED HORIZONTAL TUNING SCALE

NOW
WITH ALL STATIONS CLEARLY MARKED.

NOWwW
NOwW
NOW

FITTED RECORDING SOCKET AN

CABINET WITH GOLD FITTINGS.

GUARANTEED THE VERY BEST
OBTAINABLE

@ All parts sold separately [

SUPPLIED WITH SIX MULLARD TRANSISTORS AND TWO DIODES.

D CAR AERIAL SOCKET.

SUPPLIED WITH TWO-TONE BEIGE OR TWO-TONE BLUE

TOTAL COST

£10.19.6

P.P. 36

OVERALL SIZE
102 x 73 x 3§in.
@ Detailed Leaflet on Request

The New “CONTESSA" 6-Transistor Portable Superhet Radio features simple printed circuit construction and fully illustrated

building instructions, with all parts clearly marked and identified. 1 E
Full tuning of both Medium and Long ‘Wave Bands with unbeatable Selectivity and Sensitivity.

in components and design.

marked station dial and room filling “MELLOWTONE" push-pull output are standard features.

Fitted with 8 inch F

errite Aerial, double IFT's and the latest
Clearly
Performance is guaranteed to be

better than any other design available to the home constructor whether used at home, out and about, or in a car.

FULL AFTER SALES SERVICE AND GUARANTEE
* ALL THESE EXTRA FEATURES AT NO EXTRA COST *
ss MEDIUM AND LONG ({3 ”- POCKET SIX. 6-TRANSISTOR MEDIUM AND
"QU|NTET WAVYE POCKET RADIO CA P R I LONG WAVE POCKET SUPERHET RADIO

PUSH-PULL SPEAKER OUTPUT
Size
54 x 3 x l#in.
Red or Blue
with Gold

trim.
Total Cost

£4.19.6 ¢r. 2

A Five-Transistor and Diode medium and
long wave printed circuit loudspeaker
radio. Features Mullard transistors and
plainly marked printed circuit with
carded components. Excellent results
with full station separation guaranteed.
Inciuding Radio Luxembourg. Push-pull
ourput up to 200 mw. Fitted 'Phone,
Record socket and Car aerial socket.
Full after sales service and guarantee.

“TRANSFIVE”
PORTABLE RADIO
- Medi:m

Long Wave
Portable

S |

P.P. 216

A simple to build 5-Transistor and Diode.
Printed Circuit, Medium and Long Wave
Portable. Features 5in. speaker, Car
aerial socket, Mullard transistors and
carded components. Building plans free
on request. THE IDEAL PORTABLE.
Full after sales service and guarantee.

Henry’s Radio Ltd

PADdington 1008/9
5 HARROW ROAD, LONDON W2
Open Monday to Sat. 9-6 Thurs. | o'clock
Send /- Stamp for Latest
lllustrated Price Lists.

[ ) SIZE 44 x 2} x |3in.
The most compact 6-transistor and diode

avzilable to the home constructor.

miniature components and circuitry. Su

transistors and two-tone moulded cabinets in red/white or

Blue/White with gold fittings. All comp:
in packets and clearly identified.

hard to beat.

@ FULL AFTER SALES SERVICE AND GUARANTEE.

@ ALL PARTS SOLD SEPARATELY—DET.

REALLY POCKET SIZE

Features the

A printed circuit is used
with fully illustrated building instructions.
coupled with a sensitive and selective circuit make the ““CAPRI"
Fitted Earphone/Record socket.

[ J
radio with speaker
latest in
pplied with Mullard
onents are supplied

Push-pull output

AILED LEAFLET ON REQUEST

% DESIGNED BY EXPERTS FOR THE HOME CONSTRUCTOR %

TOTAL COST

£6.19.6 rr.2-

1 9’
RANGER 3 A Three-Transistor

; 3 in. Two-Diode Personal
SizeitipdIpxild(nY Radio for Medium
Waves and Amateur
top band and ship-
ping. Quality output

i on personal phone.
Fitted air spaced
tuner, vol. control.

No aerial or earth.
Luxembourg

59/ T': guaranteed.
“CARVERTER”

MOBILE TRANSISTOR
SHORT WAVE CONVERTER

As featured in the May Edition of Radio
Constructor. Just plugs into the aerial
socket of your car radio. Crystal con-
trolled—covers amateur and short wave
broadcast bands from 5 to 16 Mc/s.

Supplied complete
with long life bat-
tery and 3%/40
metre band crystal,
Send |/-stamp for
full Booklet.

No modifica-
tions to car radio

Total cost
with sprayed
cabinet, etc.

69/6 P.P. 20

‘— PLEASE TURN PAGE

at all.

‘PW’ TROUBADOUR
7-Transistor
Superhet

Long Wave
Radio

Size
53 x 3% x 2in.

£8.10.0 rr.2-

(‘PW'* SIX £7.19.6 P.P. 2/-)

Modified version of previously advertised
“PW* Superher. Now with new style
Two-Tone Cabinet. Ist grade compo-
nents and transistors. Printed circuit.
Features matched set of 7 Transistors,
New 2% inch quality speaker and new
illustrated building instructions.

PW Troubadour

s r\\)lf

PW Mercury i

PW Regency All parts in stock
PW Alpha 3 for ALL PW
PW Mini-amp Designs.

PW Citizen Parts  Lists on

PW Superhet
PW Shortwave 2 Request.
PW Feeder Unit
And the latest PW Designs.

"1 A
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