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PRACTICAL WIRELESS April, 1961 

lentorian 
for sound reproduction 

This range of Stentorian loudspeakers, incorporating the patented 
cambric cone, was developed to provide reproduction that takes 
full advantage of the television and V.H.F. sound transmissions and 
high fidelity recordings now available. The cone of the loudspeaker 
is made from uncured cambric and bonded pulp, the whole being 
completely cured together and made into one composite cone. 

Type Flux Density Price Type Flux Density Price 

8' H.F.816* 16,000 gauss E6.10.6 T.816 16,000 gauss (6.3.9 

8' H.F.812* 12,000 gauss E3.19.6 7.12 tweeter 16,000 gauss E12.12.0 

8' H.F.810 10,000 gauss E2.19.0 T.I O tweeter 14,000 gauss (4.4.0 

6' H.F.610 10,000 gauss E2.9.0 steel 
E2.Il.Odiecas 

7.359 
tweeter 

9,000 gauss E 1.13.3 

MODEL H.F. 1016 
10' Unit H.F. 1016. 16,000 
gauss. Instantaneous match- 
ing at 3, 7.5 and 15 ohms. 
Handling capacity 10 watts. 
Frequency response 30 c.p.s. 
to 15,000c.p.s. Bass resonance. 
35 c.p.s. 

Price £7.12.3 (inc. P.T.) 
* incorporates a universal 

impedance speech coil. 
"See us at the International Audio Festival and Fair, Russell Hotel, London, April 6th -9th" 
WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD, NOTTS 
Telephone: MANSFIELD 1762 -5 London Office: 109 Kingsway, London, W.C.2 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

} inch detachable bit 
soldering instrument 
List No. 70 

Combined Protective Unit 
with Wiper Abrasion Pad 
and Solder Reel 
List No. 700 

Apply SALES & SERVICE 

/4DCOLP\ 
(Regd. Trad. Mark 

GAUDEN ROAD 
CLAPHAM HIGH ST. 
LONDON, S.W.4 

Telephones: 
MACaulay 4272 -3101 

British & foreign 
Patents, Registered 

Designs, etc. 

Telegrams 
"SOUOINT, LONDON" 

WA3 

JACKSON 
the big name in PRECISION componente 

Precision built radio components are 
an important contribution to the 

radio and communications industry. 
Be sure of the best and buy 

Jackson Precision Built Components. 

AM FM 
Gang 
Condenser 
Type 5320 

JACKSON BROS. (LONDON) LTD. 
KINGSWAY- WADDON, SURREY 
Phone: Croydon 2754 -5 Grams: Walfico, Souphone. London 
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Apra, 1961 PRACTICAL WIRELESS 1041 

Tel: Mitcham 6201 

Open Daily to Callers L'T 
All Valves Brand New 

and Fully Guaranteed 

211 STREATHAM ROAD, MITCHAM, SURREY 

Special 24 Hour Express Mail Order Service 

OZ4 519 6CH6 121- 0C2 27110 32 1316 CCH35 211- ECL83 12/6 H2300 PCL83 12/6 U281 201- 

IA5 61. 
I A7 14/6 
ID5 14'- 

6ESGT IO/- 
6F1 1516 
6F6 619 
6F7 15'- 

OFI 2612 
OF3 1716 
OF9 1216 
OLD3 1216 

35A5 
35L6GT 1016 
35W4 8/- 
35Z3 I01- 

CL4 1216 
CL33 1816 
CYI 1519 
CY3I 1519 

EF9 211- 
EF22 17/6 
EF36 716 
EF37 816 

10/6 
HL41 1216 
HL4IDD 

1316 

PENA4 1716 
PEN84 1716 
PEN4DD 

2216 

U282 22/- 
U301 22/6 
U329 17/6 
U339 19'. 

106 10'- 6E12 419 01011 151- 35Z4 ,7'6 D41 1216 EF37A 816 HL42DD PL33 1816 1)403 1116 
1 H5 1016 6F13 1716 0P13 211- 35Z5 916 D42 1216 EF39 4'- 1316 PL38 2319 U404 101- 

1L4 61- 6F14 1716 OP 14 20'- 40SUA 151- D63 316 EF40 151- HY90 81- PL81 1419 U801 291- 

I LN5 4/6 
IN5 1016 

IRS 91- 

6F15 1419 
6F17 12/- 
6E33 516 
6H6 216 

103 1716 
ID5 1716 
2A6 616 
2AH8 101- 

4ISTH 2316 
42 85'- 
43 IS'. 
5005 1S'- 

D77 516 
0152 61- 
DAC32 1016 
DAF91 716 

EF4I 9'3 
EF42 10'6 
EF50(E) 316 
EF50(A) 41- 

IW4/350 101- 
IW4/500101- 
KBC32 916 
KF35 816 

PL82 81- 
PL83 10/6 
PL820 211- 
PM2A 1216 

U4020 1516 
UABC80 81- 
UA F42 916 
U841 91- 

1S4 816 615GT 416 2AT6 91- 50CD6G DF33 1016 EF80 6'- KL32 1016 PM2HL I4'- UBC4I 916 
I SS 616 7/6 2AT7 8'- 321- DF91 41- EF85 616 KLL32 1 116 PM22A 13/6 UBF80 916 

IT4 4/- 617GT 916 2AU7 91- 50L6GT DF92 7'- EF86 111- KL35 916 PM24M 2116 UBF89 816 

1U5 10'- 6K7G 31- 2AX7 916 61BT 1716 DF96 916 EF89 IO'- KT2 7'6 PM202 I6'- UCC85 10'- 
2021 816 6K7GT 1016 28A6 9'- 6ISPT 1716 DF97 916 EF91 419 KT32 10'. PY31 1616 UCH42 9/- 
2X2 5/- 6K8GT 1216 28E6 9'6 628T 1716 DH63 IO'- EF92 S1- KT33C IO'- PY32 1516 UCHBI 9'- 
306 1416 6K25 1916 2E1 1716 75 1216 DH76 7'6 EF93 7/6 KT36 2816 PY80 81- UCL82 1216 

3Q4 81- 
3Q5 10/6 

6L1 1516 
6L6 716 

217GT 916 
2K7GT 816 

77 1216 
78 12/6 

DH77 813 
DH107 13/6 

EF95 
EL3I 1216 

KT41 2216 
KT44 1316 

PY8I 716 
PY82 81- 

UCL83 13'6 
UF4I 91. 

354 81- 6118 1216 2K8GT 12'6 80 101- DI-1719 7/6 EL32 5'- KISS 2216 PY83 8/6 UF42 1116 

3V4 91- 6119 21'- 2Q7GT 816 8SA2 1216 DK91 91- EL33 1216 KT6I IB/6 PZ30 1816 UF80 91- 

5R4GY 6134 I0/. 2SA7 8'- I5OB2 12'6 DK92 916 EL35 1216 KT63 816 QP25 1416 UF85 91- 

5U4G 4/6 6/3012 101- 2SC7 81- 15083 W- DK96 10'- EL37 1816 KT66 1716 QP230 1716 UF89 8/- 
5V4 81- 6103 916 2SG7 816 I 8513T 32/- DL33 91- EL38 2319 KT71 9/- QP21 121 6 1)L41 8/- 
5Y3GT 8/6 6LD20 1516 2SH7 303 74 01.35 12/6 EL41 1016 KT74 1216 R 10 21'- UL44 24/6 
SZ3 101- 6N7GT 716 2517 41. 304 716 DL92 816 EL42 101- KT76 1216 R19 19/6 UL46 211- 
5Z4G 10'- 6M1 1016 25K7 8'- 305 716 DL94 9'- EL81 14/9 KT101 25'. 506 816 UL84 9/6 
6A7 18/6 
6A8 101- 
6A88 9/- 

6M2 1016 
6PI 1716 
6P25 1916 

25Q7 I I'6 
25N7 1716 
2Z3 IS'- 

328 716 
329 716 
807 716 

DL96 9/6 
EA50 2'- 
EABC80 716 

EL84 71. 
EL85 10'6 
EL90 8'6 

KTW62 7'6 
KTW63 7/6 
KTZ41 81- 

SP4 14/6 
SP4I 3/6 
SP42 1216 

UU6 20111 
UU7 151- 
UU8 261- 

6A18 916 6P28 261- 303 1216 955 4/- EAC9I 7'6 EL9I 51- KTZ63 10/- SP6I 316 UY2I 1516 

6AK5 81- 6Q7GT 1016 4H7 1216 5763 17'6 EAF42 I0/- EM80 10'- L63 4/9 T41 2216 UY41 7'6 
6AK8 7'6 6SA7GT 716 4R7 12/6 9002 716 E 84 716 EMBI 10/- LN309 IS'- TDD4 17/6 UY85 716 

6AL5 6'- 65G7 716 457 21/. 9003 7/6 EB91 51- EY51 816 LZ319 1216 TDDI3C VP2B 1716 

6AM5 SI- 65H7 616 5A2 17/6 AC4/PEN EBC4I 916 EYBI 10/6 MH4 8/6 17/6 VP4B 17/6 
6AM6 4/- 6517 5/6 502 2319 25/. EBF80 916 EY84 10/6 MHD4 17/6 TH41 23/9 WI7 816 

6ANS 716 65K7 716 9AQ5 1016 AC5/PEN EBF89 9'- EY86 916 MHL 101- TP22 1716 W76 7f- 
6AQS 813 
6AQ8 913 

6SL7GT 616 
65N7GT 5/6 

98G6G 
24/4 

2216 
AC6 211- 

EBL21 221- 
EBL31 21/6 

EY91 91- 
EZ35 71- 

MKT4 (5/7) 
1716 

TP25 1716 
U14 15/9 

W77 SI- 
W8 I 6/- 

6AT6 813 6U4GT 1116 2001 12/6 ACTP 32'- EC90 916 EZ40 716 MS4B I716 U16 10'- W142 91- 

6AU6 101. 61)5 716 2002 23'- ACHL 12/6 EC91 916 EZ41 7/6 MSP4 17'6 U18/20 10/- W719 716 

6B7 10'- 6U7 7'6 20F2 2616 AC/ PEN ECC31 101- EZ80 7/6 MUI4 91- U22 10'- W727 716 

6B8 41- 
68A6 716 

6V6G 
6V6GT 81- 

20L1 2616 
20P1 261- 

17/6 
ACTH 13419 

ECC32 101- 
ECC33 51- 

EZBI 7'6 
EZ90 7'6 

MX40 17/6 
N 18 81- 

U24 2916 
1)25 14e- 

X18 1116 
X6I M 211. 

68E6 716 6X4 5'- 20P3 23'- ACVPI 17/6 ECC34 151- FC2 21/- N19 81. U26 12/6 X65 23/9 
6BG6G 211- 6X5GT 51- 20P5 22'6 ACVP2 17/6 ECC35 FC13 17/6 N37 1816 U31 916 X66 211- 
6816 716 7B7 25L6GT 9/6 AC2/PEN ECC40 211- FC13C 211- N78 17/6 U33 2I'- X78 211- 
6BR7 15/- 7C5 81- 25Y5 101- 21'- ECCBI 81- FW4,500 N108 I8'- U35 21'- X79 21'- 
68W6 816 7C6 8'- 25Z4 9'6 AC2 ECC82 916 1 Or- N 142 916 U37 251- Y61 10/6 
6BW7 616 705 151- 25Z5 916 PENDD21'- ECC83 916 FW4,800 NI47 1816 U45 21'- Y63 9'- 
68X6 61. 706 15'- 25Z6 1016 AZI 1516 ECC84 916 I0r- N150 101- U47 211- Z21 1216 

6BY7 716 708 151- 27SU 1716 A231 1016 ECC85 916 GZ30 1016 NI53 1116 USO 8'6 Z63 716 

6C4 616 7H7 8'- 30 13/6 836 21'- ECC9I 516 GZ32 1116 N309 1116 U52 T- 1916 

6CSGT 8'- 7K7 1016 30C I 1216 865 8'6 ECF80 1216 GZ34 1316 N329 10/- U76 7/6 Z77 4/9 
6C6 616 7Q7 1116 30E5 1116 B152 8/6 ECF82 12/6 H30 516 14727 716 U78 71- Z152 816 

6C9 1216 7R7 12'- 30FLI 1016 8309 916 ECH2I 221- H63 916 N729 81- U142 8'- Z719 7'6 
6C10 1216 757 1016 3011 II16 8329 916 ECH35 21'- HBC90 916 P2 101- U I 45 151- ZDI52 916 

6CD6G 2716 7Y4 716 30P4 221- 8339 916 ECH42 101- HL92 616 PCC84 9/6 U147 T- 
6D I 8/- 803 30P12 11'6 8719 916 ECHBI 9'- HL133DD PCF80 1016 UIS3 9/6 
602 5'- 98W6 1419 30PI6 10'- CELI 1716 ECH83 1216 101- PCF82 9'6 U191 20'. 
603 IV. 10C1 181- 30PL I 151- CBL3I 21'- ECL80 9'- HL23 1216 PCL82 1 116 U25I I74 

METAL RECTIFIERS SPECIAL OFFER 
RMI 6'- 18RA I-I-B-I 4/6 16RE 2-I-8.1 816 IT4 41 -, 6K8 8r -, 6K7G 31 -, 6V6G 5 -, 
RM2 8'. BRA I-I-16-I 616 BRA 1-2-8-I 11'. 
RI-13 9'- I6RC 1-I -16-1 1816 14A86 17'- EF39 41 -, EF80 6r -, EF9I 419, 6X5G 5 -, 
RI-14 16'6 I4RA 1-2-8-2 181- 14A97 2316 5U4G 416. 
RM5 22'- I4RA 1-2-8-2 211- 14A100 241- 

TERMS OF BUSINESS C.W.O. or C.O.D. 
2'9 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 3d. PER VALVE 

OBSOLETE VALVES A SPECIALITY. 
QUOTATIONS GIVEN ON ANY TYPE 

NOT LISTED. 
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TAPE RECORDERS 

All prices quoted provide for the 
COMPLETE RECORDER inclu- 
ding CRYSTAL MICROPHONE 
and 1,200 ft. Spool of Tape. 

ro- o- o- 00000- o- o- o- o -o-o.o 
There are no better value -for- 
money Tape Recorders on the 
market -if you can't call and 
hear them. send S.A.E. for fully 
descriptive leaflets. 

Each Model incorporates the 
highly successful HF /TR3 Ampli- 
fier (described opposite) thus 
ensuring truly Hi -F1" record 
and playback facilities. 

TAPE AMPLIFIERS and PRE -AMPLIFIERS 
MODEL HF /TR3 TAPE AMPLIFIER 
(Mallard Type "A" design) 
A very high quality Amplifier 4` 
Incorporating 3 -speed treble 
equalisation. 

POT CORE 
INDUCTOR. FOR COLLARO- 
TRUVOX- BRENELL or 
WEARITE Tape Decks. 
(state which when ordering), 
has GILSEN Output Trans- 
former. Includes separate 
Power 
KIT OF 

Supply Unit. 
ASSEMBLED £16.10.0 

PARTS £1.15.0 H.P. Deposit 23.8.0 and 12 months at £1.4.2. 

FOR THE HOME CONSTRUCTOR 
SPECIAL. `COMBINED ORDER' PRICES 

April, 1961 

BEFORE YOU BUY 
-YOU SHOULD 
H E A R T H E S E 

RECORDERS. THEY ARE COMPARABLE 
TO THE MUCH HIGHER- PRICED MODELS 
MODEL CR3 /S Incorporates the new 
COLLARO TWIN 

0 and 1oDe f H.P.Terms: Deposit 27.18.0 2 mn £39.10.0 
22.17.11. 
MODEL CR3 /T Incorporates the very popular 3 -speed 
COLLARO Mk. IV "TRANSCRIPTOR ". Deck £41.10.0 which has both upper and lower tape tracks. 
H.P. Terms: Deposit £9.10.0 and 12 months of 23.9.8. 
MODEL TR3 /Mk.VI Incorporates the New £49.10.0 TRUVOX Mk. VI TWIN TRACK 2 -speed Tape Deck 
H.P. Terms: Deposit 29.18.0 and 12 months of £3.12.7. 

PRESENTED FROM MULLARD DESIGNS 

(a) The COLLARD "STUDIO" TAPE DECK and our 
Mull rType "" Assembled E-A 

PEE-AMP LIFER and POWER £20.10.0 
H.P. Deposit 25.18.0 and 12 months 22.3.3. (b) As above but TYPE "C" PRE -AMPLIFER sup- £26.10.0 plied as complete KIT OF PARTS 

(b) The COLLARO Mk. IV TAPE DECK and the 
MULLARD 

assembled tested -AMPLIFIER and £35.0.0 
H.P. Deposit £7, and 12 months £2.11.4. 

(d) AAss((e)Sbut Type "C" as COMPLETE KIT OF £32.0.0 
(e) 

Type "C" Pre-amplifier and Power Unit £40.0.0 £40.0.0 
H.P. Deposit 28.0.0, and 12 months 22.18.8. 

o (f) 
PARTS 

above e but Type "C" as complete KIT OF £36.10.0 
OD BRENELL £46.0.0 Type and POWER UNIT 

H.P. Deposit s l £43.0.0 (h) As (g) but 
' C 

KIT OF PARTS 
(1) THE WEARITE 4A DECK with TYPE "C" £56.0.0 assembled and tested 

H.P. Deposit £11.4.0. and 12 months 24.2.1 
(Carriage and Insurance on above quotes 10 /- extra.) 

EACH OF THE ABOVE CAN BE SUPPLIED IN A PORTABLE CASE THUS FORMING A COMPLETE PORTABLE PRE-AMPLIFIER. 

MULLAH I) TYPE "C" <;,.:r!^c!+_ TAPE Pli E- AMPLIFIER- ..- 
ERASE UNIT 
The "Hi -Fi" link to add full tape 
recording facilities to High 
Fidelity home installations. In- 
corporates FEROXCUBE POT 
CORE PUSH PULL OSCILLATOR and 3 -speed treble equalisation 
by FEROXCUBE POT CORE INDUCTOR FOR WEARITE- 
COLLARO- TRUVOX or BRENELL TAPE DECKS, (state which when 
ordering). Includes separate power Supply Unit. OR ASSEMBLED 

PARTS £14.0.0 12Pmonths£141 
lit. acid £1 7.0.0 

(Excluding power unit 211.15.0 and 214.10.0 respectively). 
(a) CÓM'LETEKIT to build the HF /KR3 Amplifier, £.5.10.0 together with the COLLARO "STUDIO" DECK. 
(b) As above but with HF /TR3 supplied ASSEMBLED £29.0.0 and TESTED 

H.P. Deposit £5.18.0, and 12 months 22.2.8 
(o) COMPLETE KIT to build the HF /TR3, together 

with the Mk. IV COLLARO "TRANSCRIPTOR" £30.15.0 TAPE DECK 
up 

(d) 
extra 

above 
are 
ut HF /TR3 supplied ASSEMBLED and E34.10.0 

TESTED 
H.P. Deposit £7.0.0. and 12 months 22.10.5 

(21 extra if we are required to wire up Deck Switch Banks.) 
(e) COMPLETE KIT to build the HF/TR3. together £36.0.0 with the NEW TRUVOX Mk. VI TAPE DECK 
(f) As above but HF /TR3 supplied ASSEMBLED and £39.10.0 
I. 

TE H P. Deposit 27.18.0, and 12 months 22.17.11. 
(g) COMPLETE KIT to build the HF /TR3 AMPLI- £(11.10.0 FIER with the BRENELL Mk. V TAPE DECK 
(h) As above but HF /TR3 supplied ASSEMBLED and £45.0.0 TESTED 

H.P. Deposit 29.0.0, and 12 months 23.8.0. 
(1) THE WEARITE 4A DECK with assembled and 

tested HF /TR3 Amplifier Including WEARITE £55.0.0 Head Lift Transformer 
H.P. Deposit 211.0.0, and 12 months 24.0.8 

Carriage and Insurance on each above Is 10/- extra. 
Attractive PORTABLE CASE is available to accommodate the 
TRUVOX or COLLARO TAPE DECKS and we offer it, together with 
ROLA /CELESTION 10 x 81n. LOUDSPEAKER -ACOS CRYSTAL 
MICROPHONE. -and 1,200ft. SPOOL E.M.I. TAPE -ALL FOR L= i.yiLa =1V meQu15b"í'. £9.10.0, Carriage and Insurance 5/- extra. 

A LARGE PURCHASE OF BRAND NEW AND FULLY GUARANTEED 
TRUVOX and GARRARD TAPE EQUIPMENT 

ENABLES THESE OUTSTANDING PRICE REDUCTIONS 
The "MODEL HF /G2R" 
PORTABLE TAPE RECORDER 

(Original Price £33.0.0) 

FOR ONLY 22 gns. 
H.P. Dep. 24.14.0. 12 months 
21.13.9. (Carr. & ins. 10/- extra). 
Incorporates THE LATEST 
GARRARD "MAGAZINE" 
TAPE DECK and a HIGH 
QUALITY AMPLIFIER which 
is entirely based on the very 

successful MULLARD TYPE "A" 
DESIGN and specifically developed 

to operate the GARRARD DECK. PRICE IN- 
CLUDES SUPPLY OF THE GARRARD TAPE 

MAGAZINE and a 41n. SPOOL of DOUBLE PLAY TAPE. Com- 
prises a Twin Track Recorder operating at 311n /sec. speed and 
providing up to 1 hour 10 mins. playing time. Truly "Portable ". 
weighs only 22 lbs. Outstanding features are excellent perfor- 
mance and simplicity of operation. t 

FULLY DESCRIPTIVE LEAFLETS ON ALL OF ABOVE, 
ARE AVAILABLE -BUT PLEASE ENCLOSE S.A.E. AND 
STATE WHICH LEAFLET IS REQUIRED. 

The "MODEL TK/Mk:V" 
PORTABLE TAPE RECORDER 
(Original Price E49.10.0) 
FOR 06.10.0 Price includes a 7' 
ONLY spool of EMI tape! 
H.P. Dep. 27.6.0. 12 months £2.13.8 

(Carr. and Ins. 10 /- extra). 
Incorporates the Truvox MkIV 
Tape Deck. Rola /Celestion 9 x 5 
in. Loudspeaker and the Truvox. 
Type "K" Amplifier specifically 
developed by Truvox Ltd to cor- 
rectly operate their MkIV Tape 
Deck. As a result we are able to present 
a highly perfected tape recorder provid- 
ing sound reproduction which truly justifies 
the title "High Fidelity ". 
A Twin Track Two Speed model operating at 31 and 71 in /see. 
speeds and Incorporating Vagie Eye Indicator, Safety Mutton. 
(Prevents accidental erasure). Ext. Speaker output, tone and 
Volume controls. 

STERN RADIO LTD. 
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STERN'S MULLARD DESIGNS 
Designed b) Mt cl r /1 sir n l I.IRN'.,-,ire, to lu.pccllication 
COMPLETE KIT OF PARTS - 
MULLARD "5 -10" MAIN AMPLIFIER 
For use with the MULLARD 2 -valve pre -amplifier with 
which undistorted power output of up to 10 watts is ob- 
tained. We supply SPECIFIED COMPONENTS AND NEW 
MULLARD VALVES, Including PARMEKO MAINS 
TRANSFORMER and choice of the 

platest 
Ultra- Linear 

PARMEKO 
COMPLETE 

the 
( PARMEKO Output 

Transformer. 
£1 OAA Trans.). 

Alternatively we supply ASSEMBLED 811 .10.0 and TESTED. 
ABOVE INCORPORATING PARTRIDGE OC IPUT TRA;tiSFOORVIEP21.8.0 EXTRA 

MULLARD'S PRE -AMPLIFIER 
TONE CONTROL UNIT 
Employing two EF86 valves. and designed tq operate with 
the MULLARD MAIN AMPLIFIERS, but also per- 
fectly suitable for other makes. 
PRICE COMPLETE £6`.6`.0 ASSEMBLED AND TESTED £8,0.0 KITS OF PARTS 
Supplied strictly to MULLARD'S SPECIFICATION and incorporating: 

Equalisation for the later R.I.A.A. characteristics. 
Input for Crystal Pick -ups, and variable reluctance magnetic types. 
Input (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -amplifier 
Sensitive Microphone Channel. Wide range BASS and TREBLE Controls. 

COMPLETE MALLARD "5 -10" AMPLIFIER 
The popular arid cers successful complete "5 -10 "incorporating Con- 
trol Unit providing up to 10 watts high quality reproduction. Only 
Specified Components and new MULLARD VALVES are 
supplied including PARMEKO MAINS TRANSFORMERS 
and choice of the latest PARMEKO or PARTRIDGE 
ULTRA -Linear Output Transformers. 

P RTS £11.10.0 ' and MEAT' ED £13.10.0 
HIRE PURCHASE (Assembled 

Amp. only). DEPOSIT 22.14.0 12 months at 19/10. 
ABOVE incorporating PARTRIDGE OUTPUT TRANS. 21.8.0 extra. 

COMPLETRMÜARD "3 -3" i 
THE IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY 
INSTALLATION PRO\'IDLNG EXCELLENT REPRODUC- 

TION OF UP 1'O 3 WATTS OUTPUT 

OF PARTS 
KIT £7.10.0 and TES ED D 88.19.81 

(plus 618 carriage and insurance) H.P. Terms: Deposit 22.0.0 
and 8 Months atnn26g1.0.0. Complete to MULLARD'S SPECIFI- 
CATION 

a PARMEKO OUTPUT 
valves J 

TRANSFORMER. 

THE "ADD -A- DECK" 
Incorporating 

GARRARD MAGAZINE" 
TAPE 

MODEL 
the 

HF 
MATCHED CHED 

PRE- AMPLÍFIER 
Supplied on ONE 
CHASSIS (as Illus 18 Gns. trated) READY 

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

Price includes Garrard Magazine 
and a 41n. Spool Double Play Tape 
H.P. Deposit 28.16.0. and 12 months of 21.7.8. 
Provides complete tape recording facilities and 
designed to operate through the pick -up sockets of 
the standard type of RADIO RECEIVER, or an AMPLIFIER, 
from which really first class reproduction is obtained. It con- 
sists of a Twin Track Deck connected to the Pre -amplifier and ope- 
rates atain /seed prrviding,, to 1 hr. 10 m1ns. play time. 

RECORD PLAYERS MANY AT REDUCED PRICES 
STOCK, 

'I Ni) S.A.E. FOR ILLUSTRATED LEAFLET 
e B.S.R. MONARCH UAS 4 -speed mixer Autochanger £6.10.6 with Crystal Pick -up. 

The NEW COLLARD MODEI. RP594 4 -speed Single £9.18.9 Record Player. Studio Cartridge. 
THE NEW COLLARD "Cell" 4 -speed Autochanger £7.18.6 unit with Studio ' O" Pick -up. 
The E.M.I. 4-speed Single Record Player, with Crystal £6.9.6 Pick -up. 
THE NEW B.S.R. Model UA121n Stock. A4 "SPEED" £8.7.6 MIXER AUTOCHANOER. 
ÚA12 also available incorporating the .B.S.R. £10.10.0 STEREO Pick -up, plays L.P. and 78 Records. 
GARRARD MODEL TAIMki1 4 -speed Player £8.10.0 fitted high output Crystal Pick -up. 
GARRARD MODEL RC /209. Autochanger 4- £9.10.0 speeds. High output. Crystal Pick -up. 

Carriage and Insurance on each above. 5/- extra. 

109 FLEET ST., LONDON, E.C.4 
Telephone: FLEET STREET 5812/3/4 

'111111.1..14 

1043 

PRICE REDUCTIONS 
(a) The KIT OF PARTS tu build both 
the "5 -10" Main Amplifier und the 
2 -valve PRE -AMP CON- 815.15.0 TROL UNIT 

A S MP both ASSEMBLED an2-stageE TESTED 
H.P. Dep. 28.16.0 and 12 818.18.0 
months of 21.7 8 
(c) The KIT OF PARTS to build the 
DUAL -CHANNEL "3-3" AMPLIFIER 
and the DUAL -CHANNEL 
PRE -AMPLIFIER CON- 821 .10.0 TROL UNIT 
(d) The DUAL -CHANNEL "3-3" 
AMPLIFIER and the DUAL -CHANNEL 
PRE -AMPLIFIER CONTROL UNIT 
BOTH ASSEMBLED and £25.0.0 TESTED 
H.P. Terme: Deposit 25 and 12 months 
of 21.18.8. 
5-10" MAIN FCHARNEL 

to and one 

DUAL -CHANNEL PRE- 821.10.0 AMP CONTROL UNIT LP- DUA- CHANNELPREAMPLIF I 
the 

both ASSEMBLED and £25.0.0 TESTED 
H.P. Terms: Deposit 25, 12 months of 
21.18.8. 
(g) KIT OF PARTS to build Two "5-10' 
MAIN AMPLIFIERS (incorporating 
Parmeko Output Transformers) and 
theDUAL-CHANNELPRE- 
AMPLIFIER CONTROL £31.0.0 UNIT 
(h) TWO "5-10" AMPLIFIERS and the 
DUAL -CHANNEL PRE -AMPLIFIER 
CONTROL UNIT BOTH £36.0A ASSEMBLED & TESTED 
H.P. Terms: Deposit 27.4.0. 12 months 
22.12.0. 
Carriage and Insurance 7/6 extra. 
Prices quoted are subject to 21.8.0 

extra for Partridge Transformrsr. 

STEREO PRE -AMPLIFIER 
This model r- 

Incorporates 
two Mollard 
2 -valve Pre - 
Amplifiers combined 
into a Single unit ena- 
bling it to be used for both c l i 1, i .- 
PHONIC or MONAURAL op... c 

Is designed primarily to operates 
range of MULLARD MALY AMPLIFIERS but will al:o .,t.: -:;,:.a 
equally well with any make of Amplifiers requiring an input of 
260 m /volts. 
COMPLETE KIT 812 10 0 ASSEMBLED 
OF PARTS AND TESTED 

H.P. 23 Dep. and 12 mths. at 21.2.0 

MULLARD FOUR CHANNEL MIXER UNIT 
Self powered with Cathode -- °wxon " "- 
follower output. Incorporates. - 

Two Inputs for MICROPHONES 
One for CRYSTAL PICK UP and 
a fourth for RADIO or TAPE 

0 8 --- . . 
a .. 

'- 
- Complete Kit of Parts £8 - _ _- 

815.0.0 

Assembled and Tested £1 0.0.0 

TERMS: Deposit 22 and 12 months at 15/ -. 

MODEL I.L. one microphone Input matched for moving coil or 
Ribbon Mike. 21.11.0 extra. 

Mk.11 "Fidelity" FM TUNING UNIT 
An attractively presented Unit Incorporating MULLARD PER- 
MEABILITY TUNING HEART and corresponding Muller 

a 
valve 

line up. FOR THE £10100 ASSEMBLED CONSTRUCTOR . . 

A SPECIAL CASH OFFER ! ! 
This very attractive PORTABLE AM- 
PLIFIER CASE together with a good 
quality GRAM AMPLIFIER and a 
matched P.M. SPEAKER. 
For ONLY g8,7,ß (Plus 7/8 Carr. & Ins.) 

The amplifier consists of a 2 -stage de- 
sign Incorporating 3 modern B.V.A. 
valves and has separate BASS and L ..,,__ 
TREBLE CONTROLS. 
The Portable Case will also accommo- "- 
date almost any make of Autochanger 
and Is attractively finished in Mushroom Grey Rexine. 
WE ALSO SUPPLY SEPARATELY- £4,2,6 
(a) The 2 -stage (plus Rectifier) AMPLIFIER 
(b) The PORTABLE CARRYING CASE £3.17.8 
(c) Elm P.M. SPEAKER 18'8 Carriage and Insurance 4/- an n. 

.1111. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I Telepnone: PRIMROSE 9090 

EXPRESS POSTAL SERVICE ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. 
OZ4 51- 6F6G 71- 
A3 31- 6F11 I7/3 
A5 6'- 6F12 416 
A7GT 121- 6F13 I I'6i 
C5 1216 6F 14 26'6 
D6 1016 6F15 1513 
G6 17/6 6F16 916 
H5GT 1016 6F 17 1216 
L4 316 6F23 10'6 
LDS 5f-,6F32 10'6 
LN5 51- 6F33 7'6 
N5GT 1016 6G6 6'6 
RS 616 6H6GT 3'-i 

10C1 13'- 
10C2 26/6 
IOD2 121- 
10F1 26/6 
10F9 Ill 
IOLD3 816 
IOLDIO 

15111 
10P13 15'- 
IOP14 19/3 
12A6 S'- 
12AC6 1513 
12AD6 1713 

35A5 2113 
35L6GT 9/6 
35W4 7/6 
35Z3 1016 
35Z4GT 61- 
35ZSGT 91- 
43 10'- 
SOCS I0- 
SOCD6G 

3616 
SOL6GT 916 
53KU 191II 
72 4/6 

UH63 6/6 
DH76 S/. 
DH77 71. 
DK32 121- 
DK40 21/3 
DK9I 616 
DK92 9/- 
DK96 06 
DL33 916 
DL66 1716 
DL68 151- 
DL72 IS'- 
DL92 71. 

EF42 1016 
EF50(A) 7/- 
EF50(E) SI- 
EF54 SI. 
EF73 1016 
EF80 6/- 
EF85 61- 
EF86 1016 
EF89 91- 
EF9I 416 
EF92 416 
EF97 13/3 
EF93 13/3 

HVR2A 61- 
KF35 8/6 
KL35 816 
KLL32 2417 
KT2 5'- 
KT33C 101- 
KT36 29,10 
KT4I 12'6 
KT44 12'6 
KT6I 1216 
KT63 7'- 
KT66 IS'- 
KT89 241- 

L84 1218 
PL820 1817 
PM2B 124 
PMI2 616 
PMI2M 616 
PM24M 2113 
PX4 I0/6 
PY31 1617 
PY32 17/11 
PY80 716 
PYBI 816 
PY82 71- 
PY83 8/6 

U404 816 
U801 29110 
U4020 1617 
UABC80 91- 
UAF42 916 
UB4I 121- 
UBC4I 8/6'Z63 
U BC81 1114 
UBF80 9'- 
UBF89 916 
UBL2I 2313 
UCC84 1417 
UCC85 9/- 

XFGI 18'- 
XFYI2 916 
XFY34 1716 
XH(1.5) 616 
XSG( I.S) 6/6 
Y63 7/6 

7/6 
Z66 1716 
277 4/6 
Z719 16/- 
Transistors 
and diodes 
CGIC 716 

S4 9'- 615 S'- 12AE6 13111 77 8'- DL94 7/6 EFI83 1817 KTW6I 616 PZ30 19111 UCF80 1617 CG4E 716 
SS .61- 6J6 516 12AH7 8'- 73 6/6 DL96 816 EFI84 18/7 KTW62 716 QP2I 71- UCH2I 2313 CG6E 7/6 
T4 3161617G 61- 12AH8 1216 BD 91- 
US 6'- 617GT 1016' 12AT6 716 83 151- 

DM70 716 
ESOP 201- 

EK32 816 
EL32 51- 

KTW63 616 
KTZ4I '- 8 

QP25 1416 
QS150/15 

UCH42 916 
UCHBI 916 

CG7E 716 
CGIOE 7/6 

2P 26'6I 6K7G S'- I2AT7 61-. 15082 IS'- EASO 2'- EL33 12/6 KTZ63 716 1016 UCL82 III GD3, 4, 5, 
2X2 4'61,6K7GT 61- 12AU6 23/3 161 10/6 EA76 9/6 EL34 IS/- L63 6'- R12 9'- UCL83 H/3 6, 8 41- 
3A4 6'- 6K8GT 1016 I2AU7 06 ISSBT 33/2 EABC80 91- EL38 2616 LN152 9/- R18 141- UF41 91- OA70 4/. 
3A5 1016 6K8G 616 I2AV6 12/8 185BTA 3312 EAC9I 416 EL4I 91- MHL4 716 R19 1911I UF42 12/6 0A73 41- 
387 1216 6K25 19111 12AX7 716 304 1016 EAF42 91- EL42 1016 MHLD61216 RGI/240A UF80 10/6 0A79 4/. 
306 S'- 6L1 2313 12BA6 8/- 305 I0/6 EB34 216 EL8I 17/11 ML4 816 451- UF85 9r. OA81 41. 
3Q4 7/6 6L6G 81- 128E6 - 91- 807 7/6 EB4I 816 EL83 19111 MS4B 2313 RK34 716 UF86 17111 0A86 6'- 
3QSGT 9'616L6M 976 12BH7 2113 956 3'- E891 4'- EL84 7'6 MU12/14 8/- 5130 22/6 UF89 9l- OA91 V- 
154 71-'6L7GT 716 12E1 301- 1821 1617 EBC3 2313 EL85 13111 N37 23/3 SP4(7) 1416 UL4I 9'- OA95 5/- 
1V4 7r6'6LI8 137. I215GT 4/6 5763 2/6 EBC33 5/. EL86 17/3 N78 19111 SP41 316 U144 2616 OA210 25'- 
5R4GY 174 6L19 2313 12J7GT 916 7193 5/- EBC4I 816 EL9I 5'- N108 2313 SP42 1216 UL46 14/6 0A211 401- 
5U4G 616 6LD3 816 121(5 I7111 7475 7/6 EBC81 81. EL95 I0/6 N308 207 SPEI 316 UL84 8/6 OCI6 54'- 
SV4G 10'- 6LD20 15'II I2K7GT 516 9002 516 EBF80 9'- EL820 1817 N339 ISf. 51125 2616 UM4 17/3 OC19 54/. 
SY3 6/6 6N7 8f- I2K8GT 14f- AC/PEN EBF83 13111 EL822 25/- P61 3'6 SU6I 91- UM80 1513 0C23 871. iZ3 1216 6P25 1216 I2Q7GT 5'- 5-pin 2313 EBF89 916 EM34 9/6 PA8C80 T40 91. URIC 18/7 0C26 44r. 
SZ4G 91- 6P28 2616 125,47 816 7-pin IS/- EBL2I 2313 EM7I 23/3 1311I TDD4 12/6 UU6 19/11 0C28 25'- 
5A7 I0/6 6Q7G 616 125C7 8'6 AC2PEN/ EBL31 2313 EMBO 91- PCC84 87- TH41 2616 UU7 1617 OC35 48f- 
SABG 9/. 6Q7GT 111. 12SG7 71- DD 1216 EC52 5/6 EM81 9'- PCC85 916 TH233 33/2 UU8 26/6 OC44 26'- 
SABB 91- 6R7G 101. 125147 816 ACEPEN 716 EC54 6'- EM84 1016 PCC88 18'- TH2321 201- UU9 716 OC45 23'- 
SAC7 41. 6SA7GT 816 12517 06 AGTP 33/2 EC70 1216 ENSI 371. PCCB9 II/6 TP22 I51- UYIN 1817 0065 22/6 
SAGS 516 6SC7 7/6 12SK7 6'- ATP4 SI. EC92 1313 EY51 91- PCF80 81- TP25 15/- UY21 13/1I 0066 25'- 
SAKS 8'- 6SG7GT 8'- 12SQ7 I116 AZI 18/7 ECC32 516 EY83 1617 PCF82 10/6 TP2620 3312 UY41 716 OC70 14f- 
SALS 4r. 6SH7GT 81- 125117 816 AZ3I 101- ECC33 8/6 EY84 14r- PCF84 16/7 TY86F 1313 UY85 71. 0071 141- iAM6 4/6 6S17GT 8/- 
'AQS 

12Y4 1016 AZ4I 13111 ECC34 24/7 EY86 9/- PCF86 IS'- U12/14 816 VMS4B 151. 0072 171- 
716 6SK7GT 61_ 1457 27110 836 IS'- ECC35 816 EZ35 6'- PCL82 101- U16 101- VP2 1216 0073 20/- 

SAT6 7'- 6SL7GT 616 19AQ5 1016 BL63 716 CC40 2313 EZ40 71- PCL83 10/6 U18/20 816 VP4 151- 0075 ISr- 
SAU6 101- 6SN7GT S16 19H1 101. CI 12/6 CCBI 61- EZ4I 71. PCL84 1216 U22 8'- VP2B 1416 0076 ISr- iAV6 1218 6SQ7GT 9f- 20DI IS13 CIC 1216 ECC82 616 EZ80 71- PCL85 1617 U24 29110 VP4B 23/3 0077 21/- iB8 51. 65S7GT 81- 20F2 2616 CBLI 2616 ECC83 716 EZ8I 71. PENA4 12/6 U25 17/11 VPI3C 71. OC78 17'. 
5BA6 716 6U4GT 1216 20L1 26/6 CBL31 2313 ECC84 91- FC4 15f- PENB4 2616 U26 10'. VP23 6/6 OC78D 17/- 
1BE6 61. 6U5G 716 20P1 2616 CCH35 2313 CC85 8/6 FCI3 2616 PEN4DD U31 916 VP4I 6'- OC81 181- 
iBG6G 2313 607G 816 20P3 2313 CK506 616 ECC88 18/. FC13C 2616 2616 033 26/6 VR105 81- 0C170 351- iBH6 81- 6V6G 7r- 20P4 2616 CL33 19/3 ECC9I 516 FW4/500816 PEN25 476 U35 2616 VRI50 7'6 0C200 541- i816 6/- 6V6GTG 81- 20P5 2313 CV63 10'6 ECF80 1016 FW4/800 816 PEN40DD U37 26/6 VT6IA 51. 0C203 581. iBQ7A IS'- 6X4 Sf. 25A6G 1016 CYI 1817 ECF82 10/6 GU50 27/6 251. U43 9'. VT501 5'- T11 401- 
iBR7 1St- 6XSGT 6'- 25L6GT IO/- CY31 1617 ECH3 26/6 GZ30 '- PEN44 26/6 U45 9'- W76 516 T12 451- iBS7 25'- 6/30L2 IOl- 25YSG I0'- DI 31- ECH21 2313 GZ32 "IOr. PEN45 19/6 U50 616 WBIM 61- T13 s0'- iBW6 816 7A7 12/6 25Z4G 9'6 DIS 1016 ECH35 616 GZ33 19/11 PEN45DD U52 616 W107 18/7 TPI 40'- iBW7 61- 7B6 21/3 25Z5 916 D63 Sr- ECH42 9'- GZ34 I4'- 2676 U54 19111 W729 19/II TP2 401- iBX6 61- 7B7 8/6 25Z6G 101- D77 41- ECH8I 9'- GZ37 19/11 PEN46 716 U76 61- X241-1 24/7 TSI 101- iC4 51- 7C5 81. 27SU 19/1I DAC32 1016 ECH83 13111 H63 1216 PEN383 23/3 U78 S'- X41 1St- TS2 12/6 iC5 6/6 7C6 81- 2907 71- DAF9I 61. ECLBO 9'- HABC80 PEN453DD U107 1617 X61(C) 1216 TS3 Isl. iC6 6/6 7H7 8'- 30C1 81- DAF96 876 ECL82 10/6 13/6 3312 U 191 16/7 X6I M 2616 TS4 241. C9 1316 7R7 12/6 30F5 6'- DD41 13/11 ECL83 19/3 HL2 716 PEN/DD U201 16/7 X63 91. XAI01 23r. CIO 9/- 7S7 976 30FLI 101- DET25 776 EF9 23/3 HL23DD 7/6 4020 3312 0251 14r- X65 12/6 XA102 26'. iCD6G 36/6 7V7 816 30L1 8'- DF33 10/6 EF22 14'- HL41DD PL33 1913 0281 19111 X66 12/6 XAI03 IS'- iCH6 91- 7Y4 716 30L15 II/6 DF66 ISr. EF36 4'- 1913 PL36 12'- U282 2217 X76M 14r- XAI04 18'. iO3 19111 802 316 30P4 I21. DF70 IS'. EF37A 8r- HL42DD PL38 2616 U301 2313 X78 2313 XR102 10- I06 06 8D3 4/6 30P12 716 DF9I 3/6 EF39 5'6 19/3 PL81 1016 0329 141. X79 2313 X8103 141. 
iE5 1216 
lFl 2616 

98W6 1513 
902 41. 

30PLI 1016 
30PL13 12/6 

DF96 8/6 
DF97 O. 

EF40 IS'- 
FF41 er. 

HN309 2417 
IAVRa 'MI_ 

PL82 776 
PI Ra er_ 

0339 I617 
liana rcr7 

X109 17/3 vrV e\ c 
3(8104 107- 

ALL GOODS OFFERED ARE NEW AND COVERED BY THE MAKER'S GUARANTEE. VALVES INDIVIDUALLY BOXED. WE DO NOT STOCK USED GOODS OR MANUFACTURERS' REJECTS. 
VOLUME CONTROLS 

All with Long Spindle and 
Double -pole Switch, 416 each. 
10 K 25 K 50 K 100 K 
} mg. i mg. I meg. 2 meg. 

DRMIB 13/- 
DRM2B 15/6 
ORM38 1516 
LW7 211- 
RM-0 7111 

METAL RECTIFIERS Full List with ratings free for S.A.E. 
RM -I 5/3 14A86 1716 148130 351- I4RA 1 -2-8 -3 211. 
RM-2 716 14A97 251- 148261 11/6 (FC3I) 
RM -3 7/9 14A100 27f. I4RA 1 -2-8 -2 1716 169.0 2 -2-8.1 121. 
RM-4 141- 14A124 .281 - (FCI01) I6RE 2 -1.8 -1 816 
RM -5 1916 14A163 38'- 16RC I- I -16-I 316 18RA I -I.8 -1 416 

18RA I-1-16-I 6'6 
(FC116) 

IBRA 1-2-8-1 11'- 
18RD 2-2.8.1 114 

(FC 124) 
JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT f AMP. TWO IN SERIES GIVE 240 VOLTS AT 4 AMP. NO LARGER THAN A RESISTOR. 10/6 EACH. 

Standard Can 
16 x 8 x 8 mfd., 500 v. 4/- 
32 x 32 mfd., 450 v. S19 
64 x 120 mfd. 350 v. 8/3 

ELECTROLYTIC CONDENSERS 
60 x 250 mfd., 275 v. 916 200 mfd., 275 v. 
100x 400 mfd., 275 v. 12/6 

I 00x200 mfd., 275 v. 100 mfd., 275 v. 3'- 
Post /Packing Charge 6d per item. Orders over E3 post free. C.O. 

Any parcel insured against damage in transit for only 6d. extra. 

Wire -ended tubular 
41. 8 mfd., 450 v. 119 

916 
16 mfd., 450 v. 2H 
32 mid., 450 v. 319 

D. 2'6 extra. Full List, with 
Shop Hours 8.30 -5.30. Early 

32 mfd., 350 v. 2'6 
8 x 8 mfd., 450 v. 31. 

16 x 16 mfd., 450 v. 4/. 
32 x 32 mfd., 350 v. 4/- 

8 x 16 mfd., 450 v. 31 
Terms of Business, &I. 

Closing Saturday. 
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°ZinAUDIO 
1}1EMEY BOON 

with R. E. COOKE, B.Sc. (Eng.) as Technical Editor. 
PUBLISHED 25th NOVEMBER, 1960 

224, Pages, 160 Illustrations (of which 110 are original). 
Fine art paper. Cloth bound. Price 15,'6 (16 ;'6 post 
free). 

FIRST REACTIONS TO THIS PUBLICATION 

B.). W EBB, Leicester. lHon. Technical 

Officer, N ,F.G.S.1 
°`i think this book is excellent and fills a 

real need. 1 am fairly 
it 

used 
dtto 

these things 

put 
but I could not 

brought its smile as well as 

every 

page btoug 

inforoiation.' 

H. R., Billericay, Essex. 
dio I got as far as 

-Reading A to Z in Au 

erta E going home in the train taci night, 

and it was so entertaining and enlightening 

that R. 
when I had progressed as 

10-45 p.m., 
far as letter O.'' 

F.L.D , London. of A to Z in 
Audio, am 

looking 
a cor 

the first g it 
Audio, g am looking forward to reading it 

systematically 
from page 1.'- 

I ever did this with a dictions_ 
._._..._.......- 

D, W. .AB has agas 
Record Review.- 

writ[ n 
and 

produced, 
uce doncll th techni als 

cod k yet another 

collaboration of aspects of audio Cooke, 

without doubt vdlfind a ready and eager 

public. author disclaims that the new 

Although itsi the au 

book is intended to be a hi-fi 
kind of d ctiona y - d 

flu 
you are 

mixed readinard 
a dictionary as 

Other books by G. A. Briggs still available: 
LOUDSPEAKERS, Sth Edition 19/6d. (20/9d. post paid) 
SOUND REPRODUCTION 17/6d. (18/6d. post paid) 
PIANOS, PIANISTS & SONICS 10/6d. (11/6d. post paid) 
STEREO HANDBOOK 10/6d. (11/6d. post paid) 
From many radio dealers and booksellers; but in case 
of difficulty direct from: 

kìrkdk 
WIRELESS WORKS LTD 

IDLE BRADFORD 

Telephone: 
Idle 12356 

Grams: 
'Wharfdel' 
Idle Bradford 

YORKSHIRE 

HARVERSON SURPLUS CO. LTD. 

Introducing . 

HARVERSON'S 

Monaural Amplifier Kit 
In response to numerous requests 
from delighted purchasers of our 
"SUPER STEREO KIT" we have 
produced a "MONAURAL AMPLI- 
FIER" on similar lines. 
* A UCL 82 valve provides a triode 
amplifying stage, and a pentode 
output stage (3 watts), enabling good 
amplification and sparkling repro- 
duction to be combined with physical 
compactness (amplifier size, 7 x 31 
x dfin. high). 
* Modern circuitry design, good 
quality O.P. transformer (to match 
30) keep hum and distortion 
to a low level. 
* The controls, volume on /olf. and 
tone, are complete with attractive 
cream and gold knobs. 
* The amplifier has a built -in fully 
smoothed power supply, using a good 
quality mains transformer (A.C. 
mains only) and metal rectifier. 
* All you need Is supplied including 
easy to follow Instructions which 
guarantee good results for the begin- 
ner and expert. All components, 
leads, chassis, valve, knobs, etc., 
are first grade items by promi- 
nent manufacturers. 
OUR PRICE 
Plus 4/6 Post and Packing. 39í6 
3' LOUDSPEAKER TO SUIT 14/6 EXTRA 

C. R. T. TESTER REACTIVATOR 
* TESTS any tube 

without removal 
from set or carton. 

* REPAIRS tubes 
discarded for low 
emission. 

* MEASURES A.C. 
Volts, *D.C. Volts, 
E.H.T. 

The Radar Model 202 
Tester -Reactivator is 
the most comprehen- 
sive instrument of its 
type on the British 
Market. 
(Complete with E.H.T. 

probe) 

Measures TRUE Beam Current Visual Indication when 
reactivating is complete (a Radar exclusive) Tests and 
Measures ALL tube Voltages including E.H.T. (another ex- 
clusive) Measures Resistance up to 100 Megohms Clears 
leaks by pressing a button Heater Current measurement 
0 -0.5A and 0 -2.5A Linear Scale Adjusts heater current to 
ensure accurate Emission Test Portable for field or bench 
service. 

BRIEF SPECIFICATION 
Tests: Filament Continuity, Heater Current, Inter -Electrode 
Insulation, Final Anode Beam Current, Heater- Cathode 
Leakage, 4 -stage Reactivation by New Pulsing Method. Univer- 
sal socket fits all tubes. E.N.T. Probe. Measures: 0 -25 Volts 
A.G., 0 -500 Volts D.C., 0-25 kV., 0 -100 Megohms. 0 -250 micro- 
amps. 
200 -250 Volts A.C. Mains. Size 13in.by IOin. by 6in. Weight 141b. 

List Price 4.3!i'" OUR PRICE í17.I7.0 
Plus 9/- P. & P. 

For ADDRESS and 3 pages of more 
STUPENDOUS BARGAINS PL NOVER 
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DEPT. 
P.W.2. HARVERSON SURPLUS CO. LTD. 
MONAURAL AMPLIFIER 

This amplifier as illustrated, made by a 
leading manufacturer. Mullard valves - 
ECC83, EL84 x EL84, EZ80. Bass Treble 
and Volume on remote panel. Elegant 
Knobs. OUR PRICE one imonclL only 
/4.16.6 plus P. & P. 3/6. 

STEREOPHONIC AMPLIFIER £5.10.0 
C:ornplete with 2 Loudspeakers Plus 4/6 P. & P. 

This is a compact amplifier embodying the latest features and 
giving a high standard of reproduction, with ample volume. Supplied 
complete with valves (ECL82, ECL82, EZ80), panel, knobs, etc., 
and two specially selected 30 matched loudspeakers. Few only 
at such a low price. Don't risk disappointment. Order now. 

BATTERY 
CHARGER 

RECTIFIERS 
12 v. I amp. 5'- 
12 v. 2 amp. 8/- 
12 v. 3 amp. 101- 
12 v. 4 amp. 14/- 
12 v. 5 amp. 16/- 
P. & P. 6d. 

HARVERSON 

SUPERHET 
4 KIT 

A medium and 
l o n g w a v e 
superhet, in- 
corporating 
two I.F. stages 
modern B9 

valves (UCH81, UBF89, UCL83, U785), built -in 
ferrite rod aerial. All you need supplied from 
theoretical wiring diagram to last nut and bolt 
(main components ready mounted), including an 
attractive contemporary styled cream plastic 
cabinet with gold trimmings. Size 111 x 4f 
x 6!in. 
PRICE £6.12.6' Post 3/6. 

SLOW MOTION 
TUNERS 

500 -500 Twin gang condensers 
with geared slow motion drive. 
3/6 ea. 36/- per doz. P. & P. 6d. 

WIRE WOUND POTS 
12 Wire wound Colvern Pots 
-all different values 10/6 P. & P. 9d. 

TRANSISTOR 
RECORD 
PLAYER CASE 

A few only -Transistor record 
player cases in light grey cloth - 
complete with motor board. 
Size: 12 x 8 x 6in. 

TRANSISTOR BARGAINS 
ALL MULLARD FIRST GRADE 

OC71 81- 
0072 12'- 
0072 Matched Pair 25/- 
0C45 Green Spot 1St- 
0C45 Blue Spot 151 - 
0C44 15/6 
OA41 Diode 316 
Postage on all above 6d. 

SPECIAL OFFER 
DON'T MISS THIS 

M U LLARD 
O.C.76 . I016 
MATCHED PAIR 

L 1.0.0 
Post and packing 6d. 

P. & P. 1/9. 

COSSOR C.R.T. SNIP 
108K 10 -inch. New and boxed 

151 -, plus 61- P. & P. 
75K 10 -inch. New and boxed 

151 -, plus 6f- P. & P. 

ION TRAP MAGNETS 
To suit the above, 219 each. 
P. & P. 3d. 

18/6 
each. 

1/6 H.P. MOTOR 
140 Watt (Approx. 1/6 
H.P.). Series wound, 
220/250 volt 50 cycle 
motor. Off load 14,000 
rev /min. on load 8,500 
rev /min. Ideal small saw, 
sewing machine, etc. 
post free. 30/- 

THIS MONTH'S BARGAIN ! 

SUPERHET CHASSIS £4.19.6 P.3¡6' 
Complete and ready for your cabinet, 4 valve superhet 
chassis, complete with valves, ferrite aerial, dial and 
knobs. Valve line- up- UCH81, UBF89, UCL83, 
UY85. Long and Medium wave coverage. 

GRAM & TAPE EQUIPMENT BARGAINS 
THE WORLD FAMOUS E.M.I. 
ANGEL TRANSCRIPTION 

P.U. (Model 17A) 

A Pick -up for the connoisseur originally 
priced at £17.10.0. The last remaining few 
offered at L4.10.0 Plus P. & P. Si -. 

PICK -UP CARTRIDGE 
BARGAINS 

STUDIO P. 
ACOS HIGH G. 
E.U. POWER POINT ... 
RONETTE 

P. & P. l' -. 

1716 
1716 
1216 
1816 
1616 

RECORD CHANGERS 
GARRARD 
4-speed autochanger E16.10.0 

E9. 0. 0 
E9. 0. 0 
E9. 0. 0 
El 1.0. 6 
E11.0. 6 
E11.0. 6 

RC 98 Mk. 4H. 
RC 120/D Mk.2 
RC 120 Mk.4D 
RC 120 Mk.4H 
RC 121 Mk.l 
RC 121 Mk.4H 
RC 121/40 Mk.2 

RC 54 
RC 594 
Conquest 
Challenger 

COLLARO 
4-speed autochanger E6.19. 6 

[7.19. 6 
[6.12. 6 
[7.19. 6 

E.S.R 
Monarch UA8 4 -speed autochanger E6.19. 6 
TU8 4 -speed single player less pick up 42.10. 0 
NOTE: Any or the above with Stereo Cartridge and 
Fittings, 16i- extra. Carriage and ins. on each 
of above 5'- extra. 

TAPE DECKS 
LATEST B.S.R. MONARDECK (single speed) 
31in, per sec., simple control, uses 5 1in. 
spools E7. S. 0 
plus 5/6 carriage and insurance (tapes extra). 
TRUVOX MARK Ill TAPE DECK. New and 
Boxed L10.6. 6 
Plus 61- carr. and ins. (tapes extra). 

SPEAKER FRET 
Super quality heavily woven fret. 
54 in. wide. Usually 50'- per yard 
PRICE 12/6 per yard. P. & P. I; . 

CYLDON 12 CHANNEL 
TURRET TUNERS 

New purchase offered at still lower 
price I.F. 33 -38 Mc /s. Complete 
with PCCB4 and PCF80 valves and 
8 secs pf Coils for 5 Band I Channels 
and 8, 9, 10 Band III. New and 
unused. Value over E7. 
OUR PRICE, post paid 32/6 
MIDGET I.F. TRANS 

& COILS 
A Pair of midget 465 kc /s I.F. trans- 
formers, plus LW and MW coils. 
.PRICE 10i. per set. P. & P. 1/9. 
Set of I.F. transformers for tran- 
sistor superhet. 1216. P. & 

CONDENSER/RESISTOR 
PARCEL 

50 mixed P.F. Condensers and 50 
mixed Resistors. An assortment of 
useful values. All popular sizes - 
all new-a must for the serviceman 
and constructor. 
P. & P. II -. ONLY 10/- 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1961 PRACTICAL WIRELESS 1047 

83 HIGH STREET, MERTON, S.W.19 
Cß3985 

o;d 

HARVERSONS SUPER STEREO KIT 
The product of a renowned maker, this stereo amplifier is composed of "ready- built"' 
units, only requiring interconnection. This system has the advantage of being 
adaptable to fit any cabinet. Each unit is made from first -grade components, and 
valves used (ECL82, EZ80 range) are genuine Mullard. The comprehensive instructions 
supplied make the simple interconnection of units easy even for the novice. 

THE KIT COMPRISES ... 
TWO MIDGET AMPLIFIERS each of 3W output, good reproduction from both 
your stereo or monaural records. Both amplifiers complete with well- designed O.P. 
transformers providing perfect matching 3 -70 speakers, and have remote bass, treble 
and volume controls. Size 5" x 2=," x 3" high (each amplifier). 

CONTROL UNIT, is a flying panel with three 2 -gang pots, enabling the bass, 
treble and colume controls of each amplifier to be conveniently positioned. Supplied 
with attractive cream and gold knobs. 

A.M. RADIOGRAM CHASSIS 

A chassis of distinction, by a famous 
maker. Covering Long. Med. & Short 
Waves, plus gram position, this chassis 
(Size 15} x 7 x 6f in. high) incorporates the 
latest circuitry, using fully delayed 
A.V.C., and negative feedback. Controls: 
Tone, Vol.- On/Off, W¡Change (L.M.S. 
& Gram), Tuning. Tapped input 200.250 v. 
A.C. only. An attractive brown and gold 
illuminated dial with matching knobs, 
make this one of the most handsome, 
in addition to being one of the best 
performing chassis yet offered. Complete 
with valves (ECH81, EF89, EBC81, EL84, 
EZ81) knobs, putout transformer, leads 
etc. OUR PRICE ONLY £9.19.6 plus 416 post & packing. 

SEPARATE POWER PACK with valve 
rectifier, midget size (5" x 2" x 3 }" high.) 

ISOLATED MAINS TRANSFOR- 
MER of robust construction may be 
mounted independently. 

VOLTAGE SELECTION PANEL. 
Fitted with the "valve base" type of mains 
i;p selector and a channel output socket. 

ONE SPEAKER, a quality 5-in. speaker. 
(Note: The 2nd speaker may be pur- 
chased from us for 14)6 extra.) 

CREAM DOUBLE PUSH BUTTON 
SWITCH of neat design gives positive 
on /off switching. 

INDICATOR LIGHT. Provides visual 
indication of equipment operating and is 

complete with gold -finished escutcheon 

S 

9, 6(6 POST & PACKING 

E.M.1.4 SPEED 
STEREO PLAYER 
To suit the above 

£6.12.6 
Plus 5/- carr. 

GUARANTEED VALVES * NEW and BOXED 
PROMPT DESPATCH *, Pont 6d. per valve extra 
AUHLDDD EBL31 22/. EL81 15/6 KTWe1 6/- 

9/8 ECi3I 7/- EL84 8/6 KTW63 7/- 
AC/P 7/- ECC81 7/6 EM84 8/9 KTZ41 3/8 
AC/P4 7/. ECC82 7/- EM80 9/3 MH41 8/8 
ACOPEN ECC83 3/8 EM81 9/6 

DD 25/9 ECC84 9/8 F.Y51 9/3 
AC6PEN 6/- ECC85 8/- EY86 9/3 
ACVP1/69/3 ECF80 11/3 EZ40 7/- 
ATP4 8/3 ECF82 12/3 EZ41 7/- MV8/PEN 
A21 9/8 ECH21 22/- EZ80 6/6 9/3 
AZ31 11/2 ECH42 9/- E281 6/6 MX40 18/- 
B36 14/- ECH81 8/6 EZ90 7/- N37 18/8 
CBL31 22/9 ECL80 9/3 E1148 1/9 N78 18/6 
CC1135 22/9 ECL82 9/9 FC13 6/- N339 28/- CIA 11/9 E1,22 8/- FW4I5009/8 OZ4 5/- 
C1.33 18/- EF36 4/6 OTIC 25/8 P61 8/8 CY31 15/9 EF37A 14/- G232 11/- PCC84 8/6 
CV73 5/9 EF39 5/3 H30 4/6 pCF80 9/- C36A 6/- EF40 13/8 H83 9/3 PCF82 11/9 DAF96 8/3 EF41 9/3 111.23D11 8/- PCL82 11/6 DF96 8/6 EF42 10/3 111.22 8/_ 1.C1.83 18/8 DH63 11/6 EF50 3/9 11141 8/8 P1.38 16/6 1)11101 11/6 E1.508YL 211309 28/- P1.38 14/8 DK90 8/6 8/6 

1C4011 8/8 P1.81 11/9 121.90 8/6 EF54 5/6 KF35 8/- P1.82 8/- 111.145 9/3 EF55 9/8 KK32 20/6 P1.83 11/- D5170 7/- EF80 7/- KLL32 8/- PX26 11/9 DN41 16/8 EF85 7/- KT2 4/6 PY80 7/- EA50 1/8 EF86 11/6 
KT24 4/8 PY81 8/- EABC80 8/8 EF89 8/- 
KT32 9/8 Py82 6/6 EAF42 9/8 EF91 6/6 
KT33C 8/- PY83 

E1141 8/- 
EF81(BVa/6 

KT36 88/- PZ30 
EBC33 6/8 E1.32 4/8 KT65 10/8 
E0041 8/9 EL33 18/- KT61 9/6 
EBF80 9/- E1.38 24/8 KT63 7/- 
EBF89 9/- E141 8/8 KT66 16/- 
EBL21 28/- E1.42 9/6 KT88 21/- 

42N- -a\Cld») 

L 
PEN46 6/8 U 6,R'21 11/9 5ß4O 3 /- G s,SUS 126EG :/6 
PEN38322/- U111"80 8/9 W76 7/- 5I14G 8/8 6E15 13/- 18/- 1108 8/8 
PEN2'20A UCC84 10/- W77 8/- 5V4 10/9 6F17 11/9 6060 8/- 12E1 82/6 

8/9 UCC85 10/6 W729 9/9 5530 7/6 6F28 18/8 8070 8/- 12116 3/3 
ML4 8/. PEN46DD UCF80 15/6 522 16/9 5Y30T 7/6 6116 2/8 8V60 6/6 12350T 2/9 
M84B 16/- 25/- UC1142 9/9 X41C 16/9 5240 8/6 61180T 2/8 6V6áT 7/8 12J711T 10/. 
MBP4/6 7/. PENA4 14/8 UC1181 9/9 X10151 11/6 5Z4M 9/6 BJ6GT 4/6 6X4 7/. 12IC7OT 7/- 
M8F4/7 7/. PM12M 7/6 17C1.82 15/6 Y63 8/6 6A7 10/6 621M 8/- 63150 6/6 12K80T13/- 

QP21 4/6 UC1.83 11/6 221 9/9 6A8O 8/6 626 6/8 6X5áT 6/6 12Q70T 7/- 
216 25/- UF41 8/6 Z309 7/- BACI 6/- 637(4 6/- 6/301.3 11/9 12807 7/- 
BP41 2/9 UF86 8/6 2359 7/- 6A06 6/3 627M 8/8 7136 9/9 128117 5/6 
8P61 8/9 UF89 8/8 1A3 8/- 8AK5 6/- 6K70 8/9 7B7 8/- 12837 5/6 

9P4Ì7 9/9 
UL41 9/8 1A7GT 11%9 6A515 11/9 8K80 7% 706 7/6 128N 7/8 UL44 25/- 

TDl 22/- ÚL,38 26/- 1C2 11/- 6A116 4/6 BKBOT 8/8 7C6 7/6 128L7áT 
TDD13C 7/- U3.84 8/6 1C5áT 11/9 BAQb T/- BKîOT 5/6 7116 le/8 19/_ 
TH233 17/8 U116 18/6 11)5 11/9 6AT6 8/- 81C86T 9/9 7117 8/6 138Q7 8/- 

TP25 26/8 
UUB 25/- 1ß5áT 10/- 6B8á á/é éi 14/8 

7Q7 
9/. 151)2 

15/9 

U30 9/9 
UY1N 11/9 11.4 6/- 66A6 7/- BLBá 7/6 7Y4 B/- 19AQ6 9/- 

U14 8/- UY21 11/9 11.1)3 3/- 6BE6 7/6 8L6M 9/- 81)2 2/6 19B000 3/- UY41 7/- 
1E5 9/9 62060 22/- 61.70 7/- 9D2 8/8 20D1 5/- 

U17 11/9 
UY85 6/6 

1R5 7/- 62116 8/6 61.18 10/3 1001 11/9 20E2 25/- 
1122 7/6 

VP73C 3/8 184 9/9 6BJ6 8/6 61.19 14/- 1002 18/9 2011 25/- 
1'25 13/- 

VP23 6/. 
185 6/- 6B57 11/9 6N7oT 7/- 10F1 14/6 20P1 25/- 

U26 11/9 
VP41 8/ 1T4 6/8 6BW6 8/6 6P28 25/- 10F9 14/8 20P3 22/- 

US7 26/. VP133 14/- 2C26 1/8 6BW7 8/- 6Q70 7/. lOLl 9/- 20P4 25/- 
U43 14/- 

VR22(PM 
2? $/- 6Q70T 9/- 10LD11 9/6 20P5 22/- 2A) 2/9 2X3 4/- 6C56T 8/- 68A76T 7/6 10P13 16/6 25A60 8/9 L7ó0 7/8 VH106/90 g/- 10P14 18/- 2bL6GT 9/6 1776 7/8 7/6 3A4 6/6 6C6 4/6 6807 

g/_ U391 10/6 VR118 8/9 3A80T 6/8 eC31 7/- 6827 6/6 12A8 89- 2624 9/- 
18/6 U339 11/9 VR160/90 308 4/8 6CD80 88/- 8837 8/- 12AT6 10/- 2626 7/6 

PEN4D b/- 17404 10%8 VU120A 3j8 3Q56T 9/e OCHS 9/9 68L76T 7/6 12A178 7/6 278U 18/8 
PEN4VA 0801 88/- VU39(MU 384 7/. 6B60 7/- 88N76T 7/9 12AU7 7/6 3001 9/9 

14/- 0ABC80 9/6,12I14) 8/6 3V4 8/-i0F6M 7/- 68Q7 8/- 12AX7 7/8 30F5 9/9 
PEN25 5/8 U.41.42 8/9' Vl lll 2/3 41)1 2/9 6E1 13/- e1146T 11/3 12846 8/8 30FL7 9/9 

3uL1 11/8 
30P4 19/- 
30P12 11/9 
301.18 9/- 
80PL1 11/9 
35L6GT 9/3 
23Y2 9/3 
35W4 7/- 
35240T 7/8 
42 7/6 
28Z3 15/8 
3625áT 8/8 
6006 10 /8 
b0CD60 

28/8 
60L80T 8/- 
75 10/9 
77 7/- 

142BT 3/3 
185BT 30/- 
210DDT 4/3 
210VPT 3/3 
83 9/9 
301 9/9 
302 9/9 
304 9/9 
306 9/9 
308 9/9 
807 8/- 
964 1/9 
963 3/8 
968 3/3 
5789 10/9 
9002 5/- 
9004 5/- 
9006 5/. 
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HARVERSON SURPLUS CO. LTD. 
83 HIGH STREET, MERTON, S.W.19. CHErrywood 3985/6/7 

HI -FI STEREO /MONAURAL AMPLIFIER 
It is with great pleasure that we are able to offer an amplifier of 
this quality, (ít will satisfy the most discerning enthusiast) at a 

price which places it within the reach of most people. This being 
the product of a company farmed as a specialist in the audio 
HI -F1 field it is made to very exacting standards. 

It is designed for stereophonic reproduction from records, or 
tape, and monaural reproduction Nrom records. tape, micro- 
phone, radio tuner etc. Setting the STEREOPHONIC/MON - 
AURAL control to stereo operation divides the amplifier section 
into two 2 valve HI -FI amplifiers, whilst switching CO the mon- 
aural position reunites these into a quality push pull amplifier. 

The unit is self powerbd by an internal power pack, employing 
valve rectifier and mains transformer. The latter has a tapped 
input (200 -210, 220 -230, and 240 -250 volts A.C.50 cycles only) and 
is double wound, providing complete isolation from the mains. 
This' enables the amplifier to be used in conjunction with any 
equipment in perfect safety. 

Five controls are provided in addition ti an on /off switch, VOLUME I, TONE I. STEREOPHONIC /MONAURAL switch, TONE 
II, and VOLUME II. Both volume controls are calibrated to assist in securing perfect balance, and the tone controls are so designed 
that clockwise movement increases the treble response, whilst turning anti -clockwise causes the bass to predominate. 

-The complete unit is mounted in a stylish hammer finished metal case, stove enamelled in glossy two tone grey and slate blue. 
The cabinet front panel is equipped with a white on /off switch, red indicator neon with gold escutcheon, cream and gold name 
plate, five gold and white knobs and a cream and gold strip running full length above the knobs bearing the control names. On 
the back are chi stereo and monaural inputs, mains voltage selector, and loudspeaker terminals. Matching is provided for a 3 
ohm and 15 ohm speaker, for each channel. This enables the use of a bass speaker and tweeter on each channel, provided that 
one speaker has 15 ohm and the other speaker has 3 ohm impedance. OUR PRICE Unrepeatable at this price. f9.19ó plus 46 post & packing. 

YET ANOTHER HARVERSON 
AMPLIFIER SCOOP FOR ONLY 21, 

PLUS 6r6 P.P.& INS. 

Owing to a fortunate purchase, we are able to supply these amplifiers at a fraction of the price normal for 
comparableequipment. Although not new, these units are in good condition, and represent a first class 
buy. Originally made for a relay wireless company, they are built to strict specifications by a prominent 
maker. 
BASICALLY EACH UNIT COMPRISES... 
R.F. AMPLIFIER, using a 10F3 valve, all contained in a screening box. 
AUDIO AMPLIFIER, employing a 10P14 valve, and giving good repro- 

duction at 3 watts. 
POWER PACK both the R.F. and the Audio amplifier are fed by a common 

internal fully smoothed power supply. This is provided by a tapped 
mains dropper (input 100 /250 volts AC /DC), and a U404 rectifier valve. 

INPUTS. Inputs are supplied for AC /DC mains, crystal pick -up, and six 
pre -sec channels. 

SPEAKER. A good quality 15 0 permanent magnet 8 -inch round speaker is 
fitted. 

CABINET. All the above are housed in an attractive brown bakelite case,. 
with cream speaker slats. (Case site 14" x I14-" x 6 "). 

The applications to which these amplifiers can be put are limitless, for 
apart fromche obvious use as a gram amplifier (2 can be used for stereo) they can be adapted for countless other uses e.g. baby alarms, inter -corns, 
guitar amplifiers, etc. 
OUR PRICE, in full working order including ONLY 21 f. plus 6/6 post 
valves. & insurance. 

4 Please turn back for another 22 pages of Bargains 
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PORTABLE RADIOPHONES MODEL MK II 
Brand New British Army Portable Transmitter Receivers. 

Designed for reliable voice intercommunication operating up to 10 miles depending upon obstructions 
and elevation. The combined Transmitter Receiver covers the whole frequency range between 
7.4 -9 Mc /s. and is fully tunable on both Transmitter and Receiver. Simple and a delight to operate as 
all controls are mounted on the front panel of the set and clearly marked. Operates from standard 
dry batteries 3 v. L.T. and 120 v. H.T. Incorporates 5 valves: R.F. Amplifier, I.F. Amplifier, Second 
Detector, Output and Power Amplifier. 
All sets are supplied complete with all accessories comprising dynamic sound powered headphones. 
electro magnet supersensitive microphone, Oft. aerial, Junction box, battery connection details and 
full circuit diagram. PRICES: 

BC -221 HETERODYNE CRYSTAL 60/ EACH (P. & P. 41-), 

CONTROLLED FREQUENCY METERS 
TWO FOR 88.0.0 (Post Free). 

Q 2 Batteries 20/- per set. 
Frequency range: 125 lIc /s to 20 Mc /s. Calibration. Individual 
Calibration Books and numerous Crystal Check Points. 
Accuracy: 0.01% or 25 cycles. Power supplies: 6 v. and 135 v. 
batteries. Size 14 x 101 x 9110. Weight 43 lbs. 
Offered for the first time at 425 CARR. 
the ridiculous price of only LL 7 PAID. 

MINIATURE MODEL MOTOR 
A really high- 
speed precision 
motor with 101 
uses: Model con- 
trol. fan, saw, 
buffer, etc. Oper- 
ates from stan- 
dard battery (3-6 
volts). Complete \ I J / NEW! TRANSISTOR RADIO 
with full instruc- With Miniature Speaker. 
Lions at only 5/- Simple instructions enable 

each. Post 1/ -. 2 for 10 /-, post free. anyone to build this miniature 
R.C.A. COMMUNICATION ,a:, radio. Gives reception over the 
RECEIVER Alt-88 LF. Range: ;! ̀  entire broadcast band. Each 
73-550 kc /s and 1.48 -30.5 Mc /s. 1 

kit is supplied with all latest 
Undoubtedly the finest com- + i8, miniature parts Including: 
munícation receiver ever pro- r * two transistors * ferrite rod 
duced for service and laboratory * speaker * coloured plastic 
use. Now Relda's exclusive pur- \ case * step by step illustrated 
chase enables you to obtain this 1 instructions. Size 4 x 3 x fin. 

receivers at the lowest ever 
ONLY rí716 Batt Pl /0. 

ex. 
offered. Fully guaranteed. FEW SIGNAL GENERATOR ONLY AT 837.10.0, care, 50/-. Model SWO -300 150 kc /s -300 X11 SPARE Mc /s. Frequency Range: 150 

CRYSTAL MIKE 
V A L V E kc /s -360 Mc /s on fundamentals í1n. die. 70-TS c/s K I T (6 bands). 150 Mc /s-300 Mc /s on response. Brand new, 
Her for all harmonics. Calibration Accuracy NLY 8 /8. P. & P. w. 

within 1 per cent. Modulation .; , r 20 
for 12/ -. 

6e tanown 
Internal and external. Attenua- 
tion: To -4Odb. Output: Facili- 
ties for high and low. Power switched tuning, 8/6. R.F. 27. 
Supply: Internal 230 v. A.C. Size: 65-85 Mc /s, variable tuning. 

RPß2 4 7 x 10 x bin. Complete with test soiled condition 20/ -. Circuits 
1 ATP 4 

leads and instruction manual. supplied. P. & P. 3/6 on each. 
valves ONLY 814.19.8. Carriage 5/6. Fully Guaranteed. 
Only 10 /- POCKET VOLT 

OSCILLOSCOPE MODEL 74 TEST METER P. & P. 2/8. 
This basic scope represents one of Two D.C. ranges: 

MICROPHONES. 
magnetic. 

BRAND the finest buys we have ever made! 0-250 V. and ()- 
NEW. Throat c. 4/8: ® 25 V. Complete 
Throat carbon 3/86' No. o. 8 carbon Contains Brilliance. Focus. Gain with test prods. 
with switch 8/8' No. 7 moving - and 2 speed time base controls. and leather case. 
coil '7/6. Crystal mike 22/6. Separate X plate terminals. Signal Very limited Generator modulated at 2 irequen- 

I-FI HEADPHONES cies over 150 -255 Mc /s. Complete quantity. Only H 
These miniature 

phones 1 _ Internal A.C. powerr pack. 
tube, 12/6. 

WIRELESS SET No. 10 
use high complete circuit and technical Incorporates TX/RX covering 2-8 
q u a 1 f t y _: details. Mc /s (37.5 -150 metres), and inter - 
permanent `i com. amplifier. 500 mlcroamp magnetic ONLY 97/6 Carr. 12/6 check and tuning meter, circuit speakers and instruction book. 
with regu- ONLY 55/ -. Carr. 10 / -. latedvolce PORTABLE 
coil. The ACCUMULA- 
softrubber TRANS/RECEIVER No. 18 - a. TORS. 2 volts 16 

gear moulds give correct spacing A self -contained Trans /Receiver for A.H. (unspillable). 
for optimum acoustic load. Each Telephone and C.W. Range approx. Ideal for 6 and 12 
unit has a built -in miniature Hi- 10 miles. Freq. : 8 -9 Mc /s. (50 -33.8 volts supply. etc. 
Fl transformer to ensure the pì- Brand new. Original 
finest music and voice reproduc- metres). Valve line-up : 3 ARP-12, cartons. Size 41n. x 

2 Alt-8. 1 ATP4. Complete with 
Lion. Supplied free is a small 7ín. x Stn. 5/8 each. aerial. H.T. and L.T. meter and all i 
impedance 
transformer unit which 

ohms. 
Q P. & P. 1/6, 3 for 15 / -. 

impedance u to 4000 ohms. accessories. Weight lbs. Size ® ö P. & P. 3/6. 6 for 
8 x 10 x í71a. ONLY 80 / Carr. 30 / -. Only lb /- P. & P. 2/8. 27/8. P. & P. 5/ -. 

AERIAL VARIOMETERS 
These magnificent 
instruments will 
enable you to 
receive maximum 
signal strength on 
all S.W. receivers. 
Precision cali- 
brated control. 
12/6. P. & P. 2/6. 

COMMAND TRANSMITTERS 
Complete with all valves, crystal 
etc. 3-4 Mc /s, 45/ -. 4-5.3 Mc /s, 45/ , 
5.3-7 Mc /s, 45/ -. P. & P. 3/6 each. 

COMMAND RECEIVERS 
8-9.1 Mc /s, 801 -, P. & P. 318 ea. 

111 

)at 
il 

dt 

I 

T C.S. RECEIVER. 1.5 to 12 
Mc /s. 7 -valve superhet, built 
like a dream. Panel controls: 
R.F. Gain, A.F. Gain, C.W. 
Pitch, band -switch, mod. -C.W. 
switch, power switch, ground 
and aerial posts. M.O. or crystal 
frequency switch. speaker Jack, 
card holder to log 30 stations. 
hand vernier tuning knob turn- 
ing a large etched calibrated 
plate behind hair lined window, 
anti- backlash gears used. 90% 
complete, store soiled. offered 
at ONLY 05.10.0. Carr. 10 / -. 

Exciting New Product Exclusive to RELDA 

TELEPHONE PICK -UP COILS 
MODEL FC-8 Induction Pick -up coil 
enabling conversations to be picked 
up without tapping of wires or special 
telephone circuits. No electrical con- 
nections! Simply place telephone on 
the pick -up platform and connect _.- _- ... -.J 
lead to the input of any medium gain 
amplifier or direct to any tape, disc, or w re recorder. The coil is 
electrostatically shielded to minimise hum pick -up. Brand new 
complete with 5ft. shielded cable. FC-8 only. 18/- plus 1/6 p. & p. 

sic 
II ' eMa ".nu.sco. 

4-04+.11.+0.4 
MAIL ORDERS TO 

(DEPT. P.), 32a COPTIC STREET, 
LONDON, W.C.1 

CALLERS WELCOME Al' 
87 TOTTENHAM COURT ROAD, 
LONDON, W.1 MUS 9606 
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SENSATIONAL NEW 1961 DESIGNS-- 
LOW PRICES PICTORIAL STEP -BY -STEP PLANS 
THE NEW "LISBON" TRANSISTOR SET 
Build the now 0,, . 

19/6 
".LISBON" design. ,'iii, 
Is a pocket '_'- start' trausletu, eei not 
twitch large, than a matchbox. Excel- 
lent clear reception covering 
medium waves and working for 
months and months off a tiny 11 or o 
voit battery costing only :t1d. A vote 
simple wet set braid and au nl 
inrrudnntion to ttransistornm 
Everything cas he supplied d.,,v,. rt., 
th.- last 0111 and bolt iein,l,n_ 
SIMPLE AS A.B.C. PICTORIAL 
STEP -BY -STEP PLANS FOR ONLY 
19/8. plu- post anti Packing I 

(t;.O.U. ,extra,- l'arts ..,i 
separately. prtied hart, lirr 11 -. 

OUR NOVEL WRIST RADIO 
Dnr ,.rlgin,.,.rn hay, d- 22/6 

Inlil.i 
on,. 

it In a l In it 
suee. 

or 
tria 
-anyone 

using 
m i 

I SIMPLE AS A.B.C. 
PICTORIAL STEP -BY -STEP PLANS. 
A l l parts n i b., -ilppliltt I,.dlllg 
posand 

strap FOR ONLY 22/8. plue 
t and pw'kpe_ I., .('.p.Ir. ei - 

,ra). Parie sold ;..Ian stele hrice,l 
parts list I. -. 

OUR NEW 4 STAGE "MINUETTE" 

"MAJORCA" 7 TRANSISTOR RADIO 
t h l h £ 10.19.6 :- 

"MAJORCA" 
superhet portable with Car Radin 
aerial attachment. An exceptionally 
high quality design giving remark- 
able tone with push -pull output. Cao 
be built for ONLY 419,19,8, including 
verythrng down to the last nut and 

Inn and SIMPLE AS A.B.C. PIC- 
TORIAL STEP -By -STEP PLANS. 
reed .rod {Picking :116 (C.O.11. 
erra,. Parts sold cepa, atel, 

THE NEW "FLORIDA" VALVE RADIO 

27/6 
stemationm -FLORIDA- m,dr is .d, e ., 

see-dint, li .-, YI.:, u.l 
....:. .,i:1., p..-i, 

AS A.B.C. PICTORIAL STEP-BY- 

i.. i th. 
- ttept,onuii, LOW 

PRICE OF 27/8. l,ln p., ro.d p,o,.- 
-rlc I r.Il'.I1.11.' ,et.ral. l':1-_,,,! 
pa,:,t,.l\, hl'i Iparr- -. 

Build this newly -di -Maned "MINUETTE" 4 -STAGE rrw,sisl . 39/6 let in very strong read)- drilled ULTRA -MODERN CASE Oar 
only fi a :ii o lin- Bees three , 

t 

an,lstors and Blotto and SELF 
CONTAINED LOUDSPEAKER - I ell. 
sensitive, Ideal tw office. bedroom, 
holidays, etc. Months and motion 
of listening off an led. battery. 
be built FOR ONLY 39/8, mcludnr- 
PROPER CASE, immature spear:,, 
etc. SIMPLE AS A.B.C. PICTORIA, 
STEP -BY -STEP PLANS, etc -. bill 
Post and packing 1/8 (C.O.D. [. 

extra). Parte sold separately, crin., 
parts Bat U -- 

THE NEW "MONTE- CARLO RADIO 

oro i:- on ,:41, 
:1 

.:.I 
1e -..: .iii.nee_ . :ii, 

, ,- .,n n,,..:,,,. and ., a- 

and .iop,e loeindee lead, Minot 
and pol,ched cha.esrs, standard Ma 
baSe :te. Ali the etarto can I,' 
suppac i In en,Iins SIMPLE AS A.B.C. 
PICTORIAL ,TEP -BY -STEP PLAN,. 
Ever, lo,r, to the last nut and tali FOR ONLY C5.1 +.0, plue poet and 
xckinv e tn . l'art, 

sold eeparate,,, pri,ed par to Pat 11 -. 

f5.15.0 

THE TIME TESTED "OCEAN HOPPER" 
Build this long range, powerim widget nowt The "OCEAN 98/6 HOPPER" is a very well tested all mains standard radio design a 
In Ivory bakelite. 'l'he price ,s the Iowan possible consistent with high quality. No radio knowledge whatever needed. Can ..e b 1, t anyone in two hours. The terrific new circuit of the 'Ocean Hopper" covers all medium and lung waves, has razor edge selectivity and exceptionally eomi tune. PARTS TESTED BEFORE DES- 
PATCH, size It x d x din. Cses standard 
octal base valves with low running costa, 
approximately 18 watts. Can be knit 
for ONLY 98/8, iuelmling r ervthina 

down tit, the last nut End 
bolt and SIMPLE A` 
A.B.C. PICTORIAL 
''TEP -BY -STEP PLANS 

and packing ti /' 
I C.O.D. !/- extra). Part. 
-old separately, priced 
.arte list 11-, 

THE ULTRA -MODERN "GOLD -STAR" 
.'he exciting De Luxe etruLD STAR" pocket radio in beautifui 
ooulded plastic cas Is - highly sensitive, sett- contained set 
coverlug all wedmn, - nave , Vat. modern 
miniature button base valve and 'Denim- high 
efficiency coll. EXCEPTIONALLY EASY TO 
BUILD the ease Is supplied read) 'tri, led. ciel 
of radio only 4) x 29 x ,lin. W- :ar, supple 
all the parts Including raae. SIMPLE AS A.B.C. 
PICTORIAL STEP -BY -STEP PLANS, etc or 
ONLY 87/5, plus post and packing 2/- (C.O.D. 

extra). Parte sold separately, priced parte 
lint le., 

37/6 

210 Chaa><°cltn ®ad,li0ve, Sussex 
i i quer op-repo-do h op .Iel;rmr 2l- ,z n. P,ensr Pein "FIT, owl widows .p hlor/ Irler. .nl, Ire, re I, (',,,r,. I . ',.,nn en( end P. rrel, P . r Il h pepts Complete i ranee ot components sod malees stocked. /rr.,r,r nn l.I,. rI. ytoo-coml. /,T310,5, 1'! A%/t,.1'. 1):t/1.!' AT 
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RV CONCORD 
* EASY AS A.B.C. 

BRAND NEW RECORD CHANGERS 
ONLY £8.15.0 BRAND NEWT the 
latest 4 -speed Autochanger, B.B.R. 
ÚA14, as illustrated, few only. 
OUR PRICE 68.15.0. P.P. 3/6. 

BRAND NEWT the B.B.R. 4 -speed 
Autochanger, UA8, few only left. 
OUR PRICE 68.15.0. P. & P. 3/6. 

BRAND NEWT the COLLARO 
Junior 4 -speed record player. OUR 
PRICE 75/.. P. & P. 3/6. 

BRAND NEWI COLLARO 
'Conquest ", 4 -epee I Autochanger. 

OUR PRICE 67.15.0. P. A P. 3/6. 

THE NEW 
3 -STAGE "RIO" 

Our fabulous new 3- 27,6 STAGE MINIATURE 
LOUDSPEAKER 
DESIGN THE "RIO" covers all 
medium waves including Home, 
Light, etc. Very reliable and light- 
weight. Works for months and 
months off a 4d. battery. Can be 

assembled In an hour or two. All 

parts can be supplied including 
miniature speaker and everything 
down to the last nut and bolt with 
SIMPLE AS A.B.C. PICTORIAL 

STEP -BY -STEP PLANS for ONLY 

27/8, plus post and packing 1/6 

(C.O.D. 2/- extra). Parts sold sep- 
arately, priced parts list 1/-. 

"SKYROMA" 
VALVE SET 

Che "SKYROMA" design la / 
an old favourite and Is a a 6 
highly sensitive valve set 
with provision for adding a further stage. 
An exceptionally effluent radio using a 
unique assembly system and can be built 
by anyone without any radio knowledge 
whatever in an hour or two. Handsome 
BLACK CRACKLE STEEL CASE with.'- "i;..,,__,.., 
specially made BLACK AND GOLD DIAL 
WITH STATIONS PRINTED. Mize of radio 61 x 5 x sin. Covers all medium 
and long waves. I1.T. consumption only 1 -2mA. Ideal for bedroom, 
garden, holidays, etc. Total building cost down to the last nut and bolt 
Including SIMPLE AS A.B.C. PICTORIAL STEP -BY -STEP PLANS, ONLY 
29 /8, plue post and packing 2/6 (C.O.D. 21- extra). Parts sold separately, 
priced parte list 1 / -. 

THE FAMOUS "CABY" 
TEST METERS 

In moulded case. Prices include Test Prods, 
Batteries, Instruction Book. FULLY 
GUARANTEED. Also measure db. Accu- 
racy: A.C., 3 per cent, D.C., 2 per cent. 

A -10 £4.17.6 plus 2/6 P.P. 

B.20 £6.10.0 plus 210 P.P. 
C.O.D. 2/. extra. 

A.10 -2% ohms /v. on A.C. and D.C. volts ( 0,50,250,600 and 1000 v.); 
10K and 111 ohms; 1 ma., 25 mA and 260 mA, D.C. Size: 55 z 3I x 1lim 
Weight 17 ose. 
B.20 --10K ohms /v. on 0.5 v. and 2.2 v.; 4% ohms /v. on 10, 50, 250, 500 and 
1000 v., A.C. and D.C. Resistance, 2%, 200K, 2M and 20M -ohms: D.C. 
current, 100 mlcreA, 2.5 mA, 25 mA, 260 mA. Size: 55 z 35 z 251n. Weight 
24 oss. 

: 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 I.C.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 and C. & G. Radio 

TV Servicing Certificate Amateurs' Exam. 
(R.T.E.B.) (Amateurs' Transmitting 

Licence) 

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 generator and 
multimeter. 

for FREE book os 

careers in Radio, and full details of other I.C.S. Courses 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

(Dept. I71), Intertext House, Parkgate Road, 
London S.W.I I. 

Please send book on 

Name 
(Block Letters Please) 

Address 

LOccupation_ 
_4.61 

INTERNATIONAL-CORRESPONDENCE SCHOOLS 
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?000000000000Q0000Q 
Q MINIATURE 

EARPHONES 
O 
Q 
Q 
Q 

0 

Q For Transistor Circuits: Very light 
Q weight and easy to wear, cord almost 
Q invisible, good quality production of 

music and voice, complete with Q miniature plug and socket, ready to Q use -correct impedance OK for red 
Q spot and similar transistors. Crystal 
Q 9/- Magnetic 9/ -. Post and In- 
Q surance 1 / -. 

SUB MINIATURE 
COMPONENTS 

S4 FOR TRANSISTOR SETS 
Q Push -pull o.p.t. and driver 17/6 Q pair (500 milli watt). 12/6 pair 
Q (300 milliwatt). 0 3 IF transformers and oscillator 

and circuit 23/6. Q Ferrite aerial with coils for 
Q medium and long wave and circuit 0 7/8. 
Q Smallest possible electrolytics 
Q 1/9 each. 1 mid. 2 mf. 4 mid, 8 inf. 
Q 100 mid. 

20 mid, 30 mid, 50 mfd, 

0 Smallest t watt resistors 5d. each 
Q all popular valves. 
Q Miniature 0.1 mrd., 11 -. 0.052.049d., 
Q values up to 0.025 ed. each. 
Q Ptat slide switch Miniature 

ontol/ X3/6. less Q switch. 
Q Transistor holder 1/6 each. 

QQ^ original 
transistors for 

guaranteed 
Mulland 0C44, 0C45, 0C45, OC71 
matched pair 0072. 23.10.0. the 

Q set. 
Q Set of 6 all first grade includes 
C matched pair 45/ -. Q Oscillator and 2 I.F. -new Ameri- 
O. can High Gain 35/ -. 

Red Spots 3/6. 
White Spots 3/9. Q Surface barriers 25 mc/s 9/6. 
50 mc/s 12/6. 
Diodes 1 / -, sub miniature 2/8. 

Q 31n. Speakers 3 ohm 18/6. 
S 2 

Speakers 
0 oh8 t Speakers 3m 19/. 

or 
Elliptical Speaker. 7 x 4 -. 3 ohm 

CI 

9. I Watt Transistor A.F. 
Q Amplifier 

5fFour transistors on printed circuit 
all wired up ready for immediate use -excellent performance from pick -up Q microphone or H.g input. 24.12.6. Q post and insurance 1/6. 

Q+ 

Crystal Mike by Acos 

8 
O 
O 
O Model 39/1, this is ideal for tape or 
Q general amplifiers, complete with 0 screened lead. 39/6. plus 1/- post. 

Transistor Set Cabinet 
o 
Q 
Q 
O 
Q 
Q 
O 
Q 
Q 

QVery modern cream cabinet, size 
Q 51 x 3 x lain, with chrome handle, 
Q tuning knob and scale. Price 7/8. 
d1 plus 1/6 postage and packing. 

***********************-k******************** 
INTRODUCING THE 

* 
* * 
4 * 
*- * * 4- 

CAR RADIO/ PORTABLE 

Now available is a modern ` aF 
*F receiver quite easy to make is 
4- up and with all the features ' it 
* of sets being sold at twice 
.i. the price. The circuit has 

* been well tried and proved 
and will perform well all - 
over the country. Here at 

* Eastbourne, recognised as a 
bad reception area, perform- * 

it 

Money returned in full it parcel not up to expectation and returned unassembled. 4. Price complete. less battery, 29.19.6. Battery 3/6, plus carriage and 
4. .4. Insurance 7/8. 

************* * * * * * * ** * *** * ** * * * * * * * * * * * * * * ** 
1 

POCKET TRANSISTOR SUPERHET 
As PRACTICAL WIRELESS, November. now availab e as complete kit with printed circuits, everything except battery. PRICE 20.19.6. 

'REAL COMPANION" 

->F ance on the Light, Home and 
4t many Continental Stations including Luxemburg, is extremely 
* good. Demonstration Models can be heard at Eastbourne * and our London address. 

NOTE THESE FEATURES 
* 400/500 mw. Output Push -pull. t * 6 First Grade Transistors. * * Latest Type Superhet Circuit. * Medium and Long Wave. * Internal Ferrite aerial litz wound. 

.4. * High "Q" coils. * Latest type printed circuit with * components plan. * Slow motion tuning. 

ORDER IN CONFIDENCE 

* Car aerial attachment. * Two -tone cabinet. * High flux elliptical speaker. * Size 11 x 8 x Sin. approximately. * Easy to follow instructions. * 12 month guarantee all com- 
ponents. * No technical knowledge required. * Service available at moderate 
charges. 

PHILIPS TRANSCRIPTION UNIT 
Philips AG 200 Record 
Player, 4 speed. Ideal 
for the enthusiast. 
Pick -up arm wired for 
stereo, fine 
adjustment 
on all four 
speeds. Con- tinuously variable pick -up, 
weight (2.12 gms.,. 
Supplied with Philips 
Hl -Fi crystal type 
AG3019 for microgroove. 
and 78 r.p.m. Frequency 
response 30- 15,000 c /s. 
Pick -up lifting and lowering device. Individually 
balanced heavy turntable. Muting switch. Can be 
used with any amplifier or radio set. Complete with 
monaural pick -up 210.10.0. or 9 gns, deposit and 20 fort- 
nightly payments of 10 /-. Available also with stereo 
head diamond or sapphire stylus. Prices on request. 

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 follow 
instructions -uses silica enclosed 
elements designed for the correct 
infra -red wavelength (3 microns). Price 
for 750 watt element and instructions 15/8. plus 2/6 
post and insurance. 

Stop Freeze ups! 
Wrap our heater wire around the 
pipes in your loft, to prevent freeze - 
ups. Complete heater wire suitable 
for up to 5oft. of pipe. 10 /- post tree. 
With Instructions. 

Speaker Bargain 

121n. Hi- fidelity loudspeaker. High 
flux. Permanent magnet type with 
standard 3 ohm speech coil. Will 
handle up to 12 watts. Brand new 
by famous maker. Price 32/6, plus 
3/6 post and insurance. 

Miniature 
Microphone 

American made. Dy- 
namic type, real 
bargain at 2 /6, plus 
6d. postage. 

QOQOQQOQOQOQQOOQQ7QOC?QQOOOC.7OQQOOOC}QQOOQ0QQQQQOQQQOOQQ4t}QQQOOOOQQQ0 
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TRANSISTOR LOUDSPEAKER 

POCKET RADIOS 

components for I 

made these sets. 
or separately 1/6. 

NOW AVAILABLE WITH FIRST GRADE TRANSISTORS 

Circuit comprises 2 HF transistors reflexed to equal 4 stages. Permanent 
germanium diode and high gain AF output stage, fitted with miniature 
speaker, proper tuning condenser, volume control and in case with handle 
as illustrated (less monogram), completely portable. No aerial or earth 
required. Pocket 4 uses 3 transistors and I diode, price 52/6, plus 2/6 post 
and insurance. Pocket 5 uses 4 transistors and 1 diode and has feedback 
control, price 67/6, plus 2/6 post and insurance. 

RESULTS GUARANTEED 

Nothing can be more disappointing than to find that despite care in making 
up, your radio just will not work or needs a long high aerial and water pipe 
earth. We can prove good results in all areas and we guarantee all 

2 months. Read just a few of the hundreds of testimonials we have received from constructors who have 

Send in confidence. Money refunded if parts or guarantees not up to your expectations. Plans free with parts 

More details S.A.E. 

READ THESE TESTIMON 
Mr. Graham, Birchington -on -Sea. 

"Re Pocket 4. I must say that it Is all 
you say of it. The stations roll in, and 
good volume too." 
Mr. T. Bell. London, S. W.11, 

I have made up one of your 85 /- tran- 
sistorised radios and I am very pleased 
with the results." 
Mr. A. J. Simmonds, Welling, Kent. 

I purchased from you a week ago the 
Pocket 4 Transistor Kit, I put it together 
last night in 1i hours; on switching on the 
set, I was right on Radio Luxemburg. I 
must say thank you, because not only has 
the set a very attractive appearance, 
it also behaves fantastically." 

IALS! ORIGI 

Mr. N. Elliott, Pontypool. 
"I have completed the assembly of your 

it works from othedfirst swit9ching on." 
that 

Mr. F. Jackson Iekenham, Middx. 
I have built the Pocket. 4 and am more 

than pleased with the results." 
Mr. G. Bamford, Ramsgate. 

I find this set even better than You 
claim it to be and most certainly up, to 
your usual standard of quality. I feel 
that nobody could tall to build it and get 
results. Even the ftrst- time -ever novice, 
as your circuit diagrams and Instructions 
are so clear and precise." 

NALS MAY BE SEEN AT THIS OFFICE 

Mr. R. Belt, Newcastle-on -Tyne. 
I have built your Pocket 5 Transistor 

set I am very pleased with It.' 
Mr. R. Morse, Blrchington -on -Sea. 

I knew nothing whatever about radio 
but I have just made up your transistor set 
from the kit of parts you sent. I am 
happy to say that It works perfectly and 
does all you claim of it. As you see. I live 
a good way from London, yet the B.B.C. 
comes in quite loud. The little set can 
be heard working in a good -sized room. 
Quite a number of other stations can be 
heard at night time with quite good 
separation. Wonderful value for money." 

A.C.ID.C. Multimeter Kit 
Ranges: D.C. volts 0 -5. 
0.50, 0 -100, 0.500, 0 -1.000 
A.C. volts 0-5 0 -50. 

0 -100, 0- 500, 0 -1,050 D.C. 
milliampe 0-5. 0 -100 
0-500. Ohms 0- 50,0Oó 
with internal bat- 
teries. 0500,000 with 
external batteries 
Measures A.C. /D.O. 
volte. D.C. current 
and ohms. All the 
essential parts Includ- 
ing metal case, 2in. 
moving coil meter, selected resistors. 
wire for shunts, range selector, switches, 
calibrated scale and full instructions, 
price 19/6, plus 2/6 post and insurance. 

Morganite Potentiometers 

Single and 2 -gang 
types available, 
standard size with 
good length 
spindle, all 
new and boxed. 
Single Is nee, 1/- 
each, values avail- 
able: 5K, .10K. 25K. 
50K, 100K. 250K, 1 meg.. 2 meg. 
Gang typpe 3/- each -values available: 
5K-(5K, 100Kt100K i meg. t i meg. 2 
meg. ± 2 meg. 

Fluorescent Light Bargain / 
Iri T ® rc<.r ® 

Kit of parts comprising: choke, two lamp 
holders, starter holder and starter, 40 watt, 
19/8.80 watt, 23/6. Plus 2/- post and insurance. 

The Taylor Meter 
Model I27A 

A pocket size meter but 
with a big scale and a 
sensitivity of 20,000 Ohms 
per volt D.C., therefore 
an ideal unit for tele- 
vision servicing - ro- 
bustly made and com- 
plete with leads and 
Prods-20 ranges as 
inflows: 
U.C. current 50 micro - 
amps, to 1 Amp. 
D.C, voltages -0 -1,000 
volt in seven ranges (25 
KV.) with external probe. 
optional extra. 
Volts A.C. -0.2,500 in six 
ranges. 

Ohms -0 -20 meg. Ohm In three ranges (self - 
controlled). Self- contained, ai in. movement. 
Price £10 or 10/- deposit and 23 fortnightly 
payments of 10 / -. Non -callers add 5/- carriage 
and insurance. 

} 

0 0 
? 0 
0 

8 o 
Yaxley Switches 8 

1 Pole 3 Way 1/6 9 1 Pole 3 Way 1/6 
1 Pole 5 Way 2/- 0 
1 Pole 12 Way 3/_ 
2 Pole 2 Way 2/8 
2 Pole 4 Way 2/- 

22 

Pole 6 Way 2/6 0 
Pole Way 3/6 0 

2 Pole 112 Way 4/8 
3 Pole 3 Way 31f64 

3 Pole 6 Way 
4 Pole 4 Way 3/- 
8 Position Shorting 2/- 
6 Pole 3 Way 2/8 
6 Pole 3 Way 3/8 0 
8 Pole 2 Way 2/- x25 

9 Pole 3 Way 2/8 
12 Pole 2 Way 2/- 

TV Workshop Aids 
F..H.T. SEALER. Apply with soldering 
iron. Stops corona discharge, etc. 2/8 per 
stick. 
POLYTHENE TAPE. 21n. x 10 thou. for 
E.H.T. insulation up to 25 kV. 5/- per 12ft. 
roll. 
SPONGE STRIP. lin. x lin. For sealing 
or cushioning. 9d. per foot. 
ANTI- STATIC SCREEN CLEANF,R 
For TV tubes and screens. Perspex or glass. 
Delays accumulation of dust. 31- per tube. 
CELLULOSE CEMENT. Specially 
prepared for 

ood, 
radio 

abrics 4/8 per 
metal, 

i 
glass, 

ELECTRONIC PRECISION EQUIPMENT LTD. 
66, GROVE ROAD, EASTBOURNE, SUSSEX 

This is the correct address for post orders and for prompt attention please mark your envelope 
Dept. S, also enough for postage. Personal shoppers should use one of the companies below. 

288 London Road, 29 Stroud Green Rd., 620 High Street North, 42 -46 4S indmill H111, 246 High Street 
Croydon. Flnshury Park, N.4. Manor Park, E.12 Ruilip, Middx. Harlesden 

Phone: CRO 6558 Phone: ARChway 1049 Phone: Ilford 1011 Phone: RUISLIP 5780 Phone: Elgar 1444 

Ralf day Wednesday Half day Thursday Half day Thursday Half day Wednesday Half day Thursday 

4 
4 
4 
44 

4 

0 
4} 

88 

O 

8 
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THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

offers training in 

RADIO 

TELEVISION 

AND ELECTRONICS 

ATTENDING COURSE 
Full -time One Year Course in Radio and Television. 
College course in basic principles for prospective servicing 
engineers. 
Next course commences 18th April, 1961. 
This course is recognised by the Radio Trades Examination 
Board (R.T.E.B.) for the new Servicing Certificate examina- 
tions. 

HOME STUDY COURSES 
A. Radio and Television Servicing 

(1) Introductory course. 
(2) Basic course covering R.T.E.B. Intermediate Radio 

and Television Servicing Certificate examination. 
B. Courses in Radio, Telecommunications and Mathe- 
matics up to City and Guilds Telecommunication Tech- 
nicians' Final Certificate. 

For details, write to: 
The Principal, P.I0 

THE PEMBRIDGE COLLEGE 
OF ELECTRONICS 

34a Hereford Road, London, W.2 
PCI2 

SOLDERING 
EQUIPMENT LENT 

by 

PRECISION SOLDERING 
for the 
ELECTRONICS INDUSTRY 
Comprehensive range - Robust & Reliable 
- Light weight - Rapid heating - Bit sizes 
3;32in. to 3'8in. - 'Permabit' or Copper 
bits - All voltage ranges 6/7v. to 230/ 
150v. - Prices from 1916. 

Also 
Plastic Cable Strippers 
Miniature Solder Pots 
Heat Guards 
Long Life Bits 

Illustrated is the 25w. 3 /16ín. replaceable 
bit model with safety shield. 

ADAMIN -the new range of pre- I 
cision micro -soldering instruments- 

Have you had details ' 

Brochure No. SIO sent free on request. 
Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS Ltd. 
28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Litesold Croydon 

SOUTHERN RADIO'S WIRELESS BARGAINS 
PORTABLE TEST METERS. 0 -5000 ohms; 0 -60 mA; 0 -1.5 v., 
0 -3 v. 1216 each. 
METERS. 30 -0 -30 and 3 -0-3 volts, with leads. 151 -. ATTACHMENTS FOR "38" TRANSMITTER -RECEIVER; 
Headphones, 1516; Throat Microphones, 416; Junction 
Boxes, 216; Aerials, No. I, 219, No. 2, 513; Webbing, 41.; 
Haversacks, 516; Valves- A.R.P.12 416, A.T.P.4, 316. Set 
of five valves, 191 -. Postage on each item 116 extra (except valves). 
TRANSMITTER -RECEIVERS. TYPE "18 ", MARK III. Brand 
New, complete with 6 valves, etc. L4.10.0, carriage paid. 
ATTACHMENTS FOR "18" TRANSRECEIVER. Head- 
phones, 1516;, Microphone 4a, 1216; Aerials, 51 -; Morse 
Key, 616; Valves- A.R.P.12, 416, A.T.P.4, 316, A.R.B, 716; Set 
of six valves, 251 -. Postage extra (except valves) I/6 each item. 
QUARTZ CRYSTALS. Types F.T.241/F.T.243 2 -pin } "spacing. 
F.T.241 20 to 38.9 Mcls (54th and 72nd Harmonic). F.T.243 5700 
to 8650 kc /s (Fundamental), 416 each. Lists of available frequencies 
on request. Crystal Holders for F.T.241/243, 113. F.T.2411243 
Crystals. New but not guaranteed (ideal for using the case or 
regrinding). 1216 per dozen, post paid. 
RECORDING BLANKS. New i3in., 61- each or 15 complete 
in Tin, L4. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. Wealth of gears, 
motors, blowers, etc. Ideal for experimenters. L3.12.6, carr. paid. 
RESISTANCES. 100 Asstd. Useful values, new wire -ends, 
1216 per 100. 
CONDENSERS. 100 Asstd. Mica, Elec., Tubular, etc. New 
151- per 100. 
MORSE PRACTICE SETS. Key with Buzzer on Base, with 
battery, 1216, postage 2/ -. 
LUFBRA HOLE CUTTERS. Adjustable. j}- to 33 -. 713. 
STAR IDENTIFIERS. I -AN. Covers both hemispheres, 516. VISUAL INDICATORS (10 Q4). Type 3 with 2 meter move- 
ments, 2 neons. New, 121 -. 
MAGNETS. Strong Bar, 2" x i ", 116 each. COMMAND RECEIVERS B.C. 454 3 -6 Mc,s. B.C. 455 6 -9 Mc /s. 
Complete with 6 valves, new condition, 4716 each. 
POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC.. 3d. 

SOUTHERN RADIO SUPPLY LTD. 
II LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653 
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// FOR VALVES AND SPARES FROM STOCK - RETURN POST 

P61 316 

PCC84 
816 

PCC85 
1116 

PCF80 
819 

AZI 101. PCF82 1116 

AZ3I I0f- PCL83 1316 

DAF96 81- PL36 13/6 
DF96 8'- PL8I IIf- 
DK96 81. PL82 816 
DL96 81- PL83 9/6 
DM70 716 PX25 1216 
EABC80 91. PY80 716 

EAF42 916 PYBI 816 
EB91 4/6 PY82 7'- 
EBC3 51- PY83 816 
EBC33 619 PEN4VA 
EBC4I 8/9 101- 
EBF80 9'9 PEN25 6/- 
EBF89 916 PEN45 81- 
ECC8I 8'- SP4 5'- 
ECC82 716 TP22 101- 
ECC83 9'- TH30: 5'. 
ECC84 101- U10 916 

ECC85 916 U25 1316 
ECF80 121- U26 I01- 
ECF82 10/6 USO 8'. 
ECH42 916 UABC80 91. 
ECH8I 91- UAF42 916 
ECL80 916 UBC4I 816 
ECL82 1016 UBC8I I1/4 

UBF80 9'- 
UCC84 

10111 
UCC85 9/6 
UCH42 9/6 
UCH8I 916 
UCL82 1116 
UCL83 1316 
UF85 9/c 
UF89 91- 
UL4I 91- 
UL84 91- 
UU6 101- 
UYIN 1216 

EF92 61- UY4I 716 
EK32 71-', UY85 7f- 
EL32 4161 VP23 6f6 
EL33 141- VRIOS/308'- 

- VRI50/30 
716 

VU39(MU 
12;14) 819 

Y63 716 
A7GT 1316 
C2 1116 
CSGT 1216 
HSGT 91- 
NS 1016 
RS 716 
54 1016 
S5 616 
T4 516 
3D6 51- 
3Q4 716 
3QSGT 916 
3S4 716 
3V4 8f- 
401 31- 
5R4GY 9'6 
5U4G 6'- 
5V4 1116 
5Y3G 
5Y3GT 7/6 
5Z4G 9f. 

N78 19/ 1 1 6A7 101- 
0Z4 5/6 6A8G 9f- 

6AK5 5'- 
6AL5 41. 
6AMS 716 
6AM6 41- 
6AQ5 716 
6AT6 8/6 
6BA6 716 
68E6 716 
6BH6 9'- 
66.16 9'- 
6BW6 91. 
6C4 416 
6C5GT 6/6 
6C6 51- 
6D6 5'- 
6CH6 816 
6F6G 71- 
6F6M 716 
6FI 14'- 
6F15 141- 
615GT 51- 
615M 616 
6J6 516 
6J7G 616 
6K7G 4f- 
6K7M 619 
6K8G 616 
6K7GT 519 
6K8GT 101. 
6L6G 81. 
6L6M 9/6 
6L18 1116 
6N7GT 716 
6Q7G 716 

6Q7GT 916 
6SK7 6'- 
65L7GT 81- 
6SN7GT 716 
6SQ7 913 
6U4GT I2'- 
6V6G 6f. 
6V6GT 719 
6X4 716 
6XSG 7f- 
6X5GT 
6 30L2 1216 

786 1016 
787 816 
7C5 8f- 
7C6 8f- 
7H7 81- 
757 916 
7Y4 8'6 

OPI 1216 
OP13 2313 
2M 5'- 
2AH8 I1'- 
2AT7 7/6 
2AU7 81- 
2AX7 8'- 
2BA6 91. 
2BE6 9f- 
2C8 71- 
217GT 10/6 
2K7GT 616 
2K8GT 1316 
2K8M 13f- 
2Q7GT 616 
2SK7 61. 
25L7 
25N7GT 

10/- 
502 719 

25A6 9'- 
25L6GT 101. 
25Z4 9'6 
25Z5 81. 
25Z6 101- 
30FLI 10/6 

LOUDSPEAKER UNITS 
All Brand New 

2 1in. square Rola C25 26110 
2 }in. square EMI 1816 
4in. square Elac Tweeter 1216 
Sin. round Plessey with 

O.P.T. 16/6 
61in. round Celestion 1716 

8in. round Richard Allen 1816 
loin. round Elac 25f- 
12in. round Plessey 29/6 
6in. x 4in. Plessey 19/6 

x 4in. Plessey 1916 

8in. x Sin. Celestion and 
Richard Allen 19111 

10in. x 6in. Celestion and 
Plessey 2216 

RECTIFIERS 
RMI 513; R112 6/9; RM3 716; 
RM4 13/6; RM5 1916; 14A 86 1916; 
14A 97 1916; 14A 100 1916; 1W7 
1716; I8RA 1- 1 -16 -1 61.; FC3I 
(14Ra 1- 2-8-3) 2216; FC101 (I4RA 
I- 2 -8 -2) 1616. 
Rectifiers suitable for Battery 
Chargers 6 and 12 volt output: 
2 amp 71- 3 amp 10 /- 
4 amp 1216 5 amp 1416 

HEAT TRANSFORMERS 
All 240 v. input 4 v. 3 amp. 101-. 
6.3 v. I+ amp. 619. 6.3 v. 3 amp. 
10/-. 12.6 v. I amp. 5/9. 5 v. 2 

amp. 10' -. 2 v. 3 amp. 8'3. 

CO -AXIAL CABLE 
Semi -air space 75 ohms 6d. yard. 

VALVES 
EF6 51- 
EF41 916 
EF50 51- 

EFSOSYL 71- 
E F80 71- 
EF85 71- 
EF86 1216 
EF89 819 
EF91 519 
EF91(BVA) 

91. 

EL4I 
EL84 
EL91 
EM34 
EM80 
EM8I 
E Y5 I 

EY86 
EZ40 
EZ4I 
EZ80 
EZ8I 

91. 
416 
916 
916 

10/6 
9'6 

10f. 
7/6 
7/6 
7f. 
71. 

FCI3 51- 
FW4/500 

101- 
GZ32 11/6 
HL23DD 816 
HL42DD 

101- 
KT2 5'- 
KT33C 8/6 
KT6I 13/6 
KTW6I 6/6 
MX40 1216 

VALVES 

P.W. TRANSISTOR SUPERHET 

PRINTED CIRCUIT VERSION 

All components available from stock. Complete 
kit 6911510. 

Full detailed shopping list, point to point 
116 

22/6 
11,6 
1016 
I0'- 
91_ 

I11- 
I016 
316 
416 

crystal diode' 
70'- 
19/ 10 
716 
'5f- 
6/ú 
l'a 

wiring diagram, fully illustrated 
Coil Set (Osc. and 3 I.F.T.$) 
Driver Transformer 
Output Transformer 
Ferrite Rod Aerial 
Printed Circuits 
00 Gang Condensers 
Volume Control V.C. 1545 
Switch 
Hardware Kit 
Transistors (set of 6 plus 

GD9) 
Speaker 
Case 
Complete Kit of Condensers 
Complete Set of Resistances 
Trimmers (2) 
All above components are brand new and are 

fully guaranteed. 

MICROPHONES 
Acos mic. 39/I, crystal stick microphones for 
use as a hand, desk or floor stand unit, listed 
at 3 gns. Our price 3916. Table stand 716 extra, 
floor stand adaptor 1216 extra. 

* Acos Mic. 40, as supplied with modern tape 
recorders with a folding rest and 8ft lead, listed 
at EIfl5 /0. Our price 1916. * GBS Microphone, Pencil Stick type, fitted with 
muting switch 421 -. * T.S.L. Crystal "Stick" microphone, model 
MX3, for general purpose use, complete with 
table stand 451-. * T.S.L. Moving Coil Microphone, for high or low 
impedance. Brown and cream plastic case with 
a fold, in table rest. 6ft cable and a standard 
3 -way connecting continental plug, £41410. 

COLLARO Mk. IV TAPE TRANSCRIPTOR 
Four heads. Twin track operation. Pause control. 
Tape measuring and calibration device. Two motors. 
Fast re -wind. lin. tape spool. 3 speeds. 31in., 7 1in. 
and 15in. per second. Finish cream polystyrene cover 
plate with maroon control. Delivery from stock 
616/19'6. 
LATEST B.S.R. "MONARDECK" SINGLE 

SPEED 
31in. i.p.s., takes Sjin. spools. Simple controls. 
681810. Tapes extra. Carr. and insurance 516. 

AUTOMATIC RECORD CHANGER UNITS 
BSR "MONARCH" UA8. 4 -speed Unit with BSR 

FULFI cartridge. 66/1510. 
BSR "MONARCH" UA8. As above, but fitted with 
BSR FULFI STEREO cartridge. L611916. 
GARRARD 210 Automatic Record Changer. 
4 -speed will take eight records 10in. and 12ín. arm 
wired for stereo fitted MPM head moulding with 
GC8 monaural cartridge. 61011916. 

BSR "MONARCH" UAI4 9 -speed unit in two -tone 
grey, 67119'6. 
COLLARO CONQUEST 4 -speed fully mixing 
changer, complete with studio cartridge. 
66'1916. 
GARRARD RCI20 Mk. 2 4 -speed unit with manual 
control to enable records to be played singly. Fitted 
GC2 cartridge. £6/1916. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

"CAGY" SUPREME MULTI - 
RANGE TESTER METER 

Solves your problems with speed 
and accuracy. 
Model A10. Measurement ranges: 
D.C. volts 10 v. to 1,000 v. 
A.C. volts 10 v., 50 v., 250 v., 
500 v., 1,000 v. 
Resistance ohm; 10K ohms, I 

megohm. Size of meter 51in. 
x 31in. x I }in. Price £4'J7'6 
inclusive of test prods., instruc- 
tion and batteries. 

RECORDING TAPES 
Plastic reel 7in. 1,200 ft tape. 
Top quality. 231- each. 
Sin. reel 600 ft 12/9. 

CATALOGUE 
OUR 1961 CATALOGUE 
IS NOW AVAILABLE 
PLEASE SEND If- IN 
STAMPS FOR YOUR 
COPY. TRADE CATA- 
LOGUE ALSO AVAIL- 
ABLE. PLEASE ATTACH 
Y O U R B U S I N E S S 

LETTER HEADING 

TERMS: Cash with order or 
C.O.D. Postage and Packing 
charges extra; as follows: Order 
value 101- add 1f -; 201- add 116 

401- add 21 -; E5 add. 31- unless 
otherwise stated. Minimum 
C.O.D. free and postage 31 -. 
For full terms of business see 
Inside cover of our catalogue. 
Personal Shoppers 9 a.m. to 
5 p.m. Mon. to Friday; Saturday 
19 a.m. to 1 p.m. 
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R.S.C. HI -FI TAPE RECORDER KIT REALISM AT INCREDIBLY LOW COST, CAN BEpeASSEMBLED IN HALF AN HOUR 
QualSittyTaper Amplifer listed £12.12.0sHigh Flux 

Studio 
. peaker listed 30/-. mptyeTape Spool, a Reé 

High 
toneQuality porome finish. 

22/6, 
i 18 x 13 x Sind high,olisted £4.10.0, 

carrying 
nd circuit. 

with 
otal coattractive hased individually approximately £40. Performance equal to units in the £60 -£80 class. S.A.E. for leaflet. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT -IN" TONE 
CONTROL PRE -AMP STAGES 
Two input sockets with associated controls allow mixing of "mike" and gram, as in A10. High sensitivity. Includes 5 valves, ECC83, ECC», ELM, EL84. 5Y3. High Quality sec- tionally wound output transformer specially designed for Ultra Linear operation and reliable small con- densers of current manufacture. IN- DIVIDUAL CONTROLS FOR BASS AND TREBLE "Lift" and "Cut." Frequency response ± 3 D.B. 3030.000 
c /cs. Six negative feedback loops. Hum level 60 D.B. down. ONLY 23 millivolts INPUT required for FULL 
pOaUTTPUT. 

Suitable for use with all makes and types of pick -ups and microphones. Com- parable 
MUSICAL INSTRUMENTS 

designs. 
ch as STRING BASS LONG 

etc., O SOCKET with plug provides 300 v. 30 mA. and 8.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12- 9-7ín. For A.C. mains 200 -250 v. 50 c.p.s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis if fully punched. Full Instructions and point -to -point wiring diagrams supplied. Only (Or factory built 45/- extra). 8 Gn$. 1COarr, 

If uired louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS ON ASSEMBLED UNITS. DEPOSIT 24/3, and f monthly payments of 24/3. Send S.A.E. for illustrated leaflet detailing Ready- to-assemble Cabinets, Speakers, Micro- phones. etc., with cash and credit terms. 

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereophonic amplifier giving 5 watts high quality output on each channel (total 10 watts). Sensitivity is 50 millivolts, suitable for all crystal stereo heads. Ganged Bass and Treble Controls give equal variation of "left" and "cut ". Provision is made for use as straight (monaural) 10 watt amplifier. Valve line -up ECC», ECC83, ELM, EL84. EZ81. Outputs for 2-3 ohm speakers. Point -to -Point wiring diagrams and instructions supplied 8 Gns. Send S.A.E. for leaflet. Full constructional details and price list 2/8. Carr. 10 /- 
DEAF AID EARPIECES. Low Impedance with lead, 8/9. High Impedance Crystal. 8/9. MICROPHONE INSERTS. Crystal type, 8/9. 

252 

GNS. 

Carr. 
17/6 

H.P. TERMS. Deposit £5.7.6 and 12 monthly payments of 2 gns. Cash price if settled in 3 months. 

TELEVISION RECTIFIERS 250 v. 200 mA, small size. Only 8/9 each. RE- ENTRANT SPEAKERS. Tannoy, 
8 watt, 7.5 ohms. Only 22/8 each. Parmeko Horn Type 10 watt, 16 and 200 ohm matching, 59/8. R.C.A. 20 watt. 
15 ohms or 200 ohms. 8 gns 
COLLARD RC 457 4 SPEED MIXER 
Pick -up head, for 

S0, 2 Turnover 
C. 67.19.8. Carr. 4/6. 

THE SKYFOUR T.R.F. RECEIVER. A design of a 3 -valve Long and Medium wave 2W -250 v. A.C. Mains receiver with selenium rectifier. High gain H.F. stage and low distortion detector. Power Pentode t line-up lle. V6G.Selecivity and quality excellent Simple to construct. Point -to -Point wiring diagrams, instructions and parts list. 1/9, maximum building costs £4.19.8, inc. attractive Walnut veneered wood cabinet 12 x 81 x 5 }in. 
D.C. 

partial yYdrrilledlmetal case consisting 
trans., F.W. Bridge Rectifier. 2 fuseholders 

vari- able peeChange uattor 
Direction switch. 

it. vFor 200 -250 v. A.C. mains. Suitable for Electric Trains, Limited number available at 33/9. 
R.S.C. BATTERY CHARGING EQUIPMENT AeeáM2lm mot 2sov..so«.. 

ASSEMBLED CHARGERS 
6 v. 1 amp. 19/9 6 v. or 12 v.l amp. 
8 v. 2 amps 29/9 6 v. or 12 v. 2 amps 38/9 6 v. or 12 v. 3 amps. with am- meter 
Above ready for use. With mains and output leads. Carr. 3/6. 

HEAVY DUTY CHARGER KIT 8/12 V. 8 amps. variable output. Consisting of Mains Transformer 
0-200- 230 -250 v.; F.W. (Bridge) Selenium Rectifier; Ammeter, Vari- able Resistor, Panels, Plugs, Fuses, 

and circuit, 59/9. Cap r.4/6. 

R.S.C. MAINS TRANSFORMERS 
Interleaved and Impregnated. Prim- aries 600- 236 -230 v. 50 c /s. Screened TOP SHROUDED DROP THROUGH 
250-0-250 v. 70 mA, 6.3 v. 2 a. 5 v. 2 a.. 17/9 350,0 -350 v. 80 mA, 6.3 v. 2 a, 5 v. 2 a .. 18/9 250 -0-250 v, 100 mA, 6.3 v. 2 a, 8.3 v. 1 a 19/9 2500 -250 v. 100 mA, 6.3 v. 3.5 a, C.T... 19/9 250-0-250 v. 100 mA, 6.3 v, 4 a, 5 v. 3 a.. 25/9 300 -0.300 v. 100 mA. 8.3 v. 4 a. 5 v. 3 a.. 25/9 300-0-300 v. 130 mA, 6.3 v. 4 a, 6.3 v. 1 a, 

29/9 for Millard 510 Amplifier 
350 -0350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 25/9 350 -0-350 v. 100 mA. 6.3 v. 4 v, 4 a. C.T. 0-45 v.3 a.. 
350-0-350 v, 150 mA, 8.3 v. 4 a, v. 3 a.. 29/9 FULLY SHROUDED UPRIGHT 250 -250 v. 60 mA, 8.3 v. 2 a, 5 V. 2 a, Midget type 2133ín. 17/11 250-0-250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 28/9 3000 -300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 26/9 3500350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 26/9 350.0350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a.. 35/9 425-0-425 v. 260 mA, 6.3 v. 4 a, C.T. 6.3 v. 4 a, C.T.. 5 v. 3 a .. 49/9 

Assembled 6 v. 
or 12 v. 4 amps. 
Fitted Ammeter and variable charge rate 
selector. Also selec- tor plug for 6 v. or 
12 v. charging. Lou- 
vred steel case with 
stoved blue hammer 
finished. Fused 69 l9 and ready for 
use with Carr. 5/- 
mains and output leads. Terms: 
Deposit 13/3 and 5 
monthly payments 
13/3. 

ASSEMBLED 
CHARGER 

6 v. or 12 v. 
2 amps. 

Fitted Ammeter and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Ready for use Withmsins and ou tput 
leads. Double 
Fused. 

Only 
Carr. 3/9 49 9 

BATTERY CHARGER KITS Consisting of Mains Trans- former. F.W. Bridge, Metal Rectifier, well ventilated steel case. Fuses, Fuse -holders, Grommets, panels and circuit. 
6 yr or 12v. 1 amp 24f9 
As above, with Ammeter 

336 
32/9 

6 V. 2 amos. 
6 v, or 12 v. tamps. 
6 v. or 12 V. 2 amps. inclu- sive of Ammeter 
6 v. or 12 V. 4 amps 53/9 
6 v. or 12 v. 4 amps, with Ammeter and variable charge rate selector. 59/9. CHARGER AMMETERS. 
0L1.5 a., 0-3 a., 0-4 a., 0-7 a., 
0-25 a., 0-80 a. 8 /9. FULLY \\ We pan quote for special types GUARANTEED 1 singly or la any quantity. ELIMINATOR TRANSFORMERS 

FILAMENT TRANSFORMERS Primaries 
mA, 

5-0-5 V. 50 c.. 
All with 200 -250 V. 50 c /s. primaries 8.3 V. 90 v 40 mA. 4-0-4 v. 

500 19/9 1.5 a, 5/9: 6.3 v. 2 a, 7/6; 0 -4-6.3 V. 2 a, 7/9: v. IS mA. 4-0-4 v. 600 mA 
12 v. 1 a. 7/11: 6.3 v. 3 a 8/11: 6.3 V. 55 a. 17/8: 12 v. 1.6 a twice. 17/6. 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 

3S4, etc. 
Small Pentode, 500()0 to 30 . . ., Small Pentode 7 8.0000 to 30 Standard Pene 
Standard Pentode 7/8,0000 0 to 3 0 .. 10,0000 to 30 
Push -Pull 10-12 watts BV6 to 30 or 

8/9 
3/9 

3/9 

5/6 

Push -Pull 10-12 watts to match 61/8 +0.0 to 3.6-8 or 150 .. 19/9 Push -Pull EL84 to3 or 15 150 .. 18/9 Push -Pull 15-18 watts, 6L6, KTOI 22/9 Push -Pull for Mullard 510 Ultra Linear 
. 29/9 Push -Pull 20 watts, sectionally wound 61.6. 14768 etc., to 3 to 150.. 47/9 

SMOOTHING CHOKES 
150 mA, 7 -10 H 250 ohms. 
100mA, 10 2O0 ohms . 
80 mA, 10H 350 ohms .. 
60 mA, 10H 400 ohms . 

11/9 

.. g 
4/11 

CHARGER TRANSFORMERS 
All with 200. 230 -250 v. 50 c/s Primaries; 
0-9-15 v. if a. 11/9; 0-9-15 v. 2 a.. 14/9; 0 -9-15 v. 3 a 18/9: 0-9-15 v. 5 a. 19/9; 0-9-16 v. 8 a. 23/9; 0-9-15 v. 8 a, 28/9. 

0- 1Óe230/250 
up/Step 50 wA 18/9; 0- 110/120- 200/230/250 v. 150 watts 27/9. 

MICROPHONE TRANSFORMERS 
120:1 high grade, clamped, 8 /9: 120:1 Potted, Mu -metal screened, 9/9. 
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R.S.C. All STEREOPHONIC AMPLIFIER KIT 
A complete net of parta to cálrstruct a Stereo amplifier with an 

Outputs for matched 2-3 ohm speakers. Sensitivity 1.30 m.v. Ganged 4 Gns. undistorted output total 8 watts. For A.C. mains Input of 20u -250 v. 

Vol, and Tone Controls. Preset balance control. Full instructions 
and point to -point wiring diagrams supplied. Only good quality Carr. and pkg. Si- 

components and latest high grade valves used. Exceptionally realistic reproduction 
can 

rrroundÌngs act our County Arcade premises. 
home, 

redly sensational 
cart 

offer. typical 

STEREO EQUIPMENT OFFER. 
Comprising Al2 Kit. 2 £6.19.6 matened Bin. L /Speakerss. 
and Acos T/O Stereo head Carr. III 
with sapphire stylus suitable most pick. 
ups. 

PICK -UP ARMS complete with H1-F1 
turnover crystal head. Anus GP54. Limi- 
ted number brand new. perfect. at approx. 
hall price. Only 35/9. 

ACOS CRYSTAL MICROPHONES. 
M1c40 stand or desk. Listed 451 -. Only 27/8. 
39-1 Stick type. Listed 5 gns. Only 3918. 

R.S.C. 30 WATT ULTRA LINEAR 

HIGH FIDELITY AMPLIFIER Alp 
A highly sensitive Push -Pull high output 
unit with self- contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response --3 db. 
30-30,000 c /s. A specialty designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used EF88, 
REM. ECC03, 807, 807, GZ33. 

provided. 
Minimum input required 

Controls 
tpu 

Is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP IS 
SUITABLE. The unit is designed for 
CLUBS SCHOOLS, THEATRES, 

FUNC- 
TIONS, etc. L 

LS 
For Electro 

GUITAR. STRING BA 
etc. For standard or long-playing repo s. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT 
An extra input with associated vol. 
control 

lsucprovided as am. 
that two can be 

mixed. Amplifier operates on 200 -250 v. 
80 c /os. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

I parts with fully punched 
chassis and polnt-to -point (Ins. 
wiring diagrams and in- 
structions. If required 

Carr. 10/. cover as for. A8 can be 
supplied for 18/9. 

built can be supplied, factory 
with 12 months' guarantee, for 813.19.8. 
TERMS: DEPOSIT 3119 and 9 monthly 
payments of 81/9- 

FULL RANGE OF LINEAR AMPLI- 
FIERS ALWAYS IN STOCK. 

LINEAR L4.5 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with any record playing emit, and 
most microphones. Negative teed -back 
12 db Separate Bass and Treble Controls. 
For A.C. mains input o1 200.250 v. 50 ems. 
Output lloi 23 ohm speaker. Three mime, 
lure Mallard valves geed. Size 01 unit 
only 7- 5 -511n. high. Guaranteed for 12 

months. Only 45.19.6. Send S.A.E. for 
illustrated leaflet. Terms. Deposit 28/6 
and 5 monthly payments of 2210. 

Itin. IU WATT HIGH QUAI.I I S 

COLD- 
SPEAKER 

IN 
}. YULISHED 

µ ALNU'1 
FINISHED 
CABINET 

Gauss 12,000 
I1nes.Speech 
coil 3 ohms 

: -*, or ohms. 
Only O £4.18.8 
Carr. 5l-. 
Terms: De- 

' posit 11/3 
ru and a monty payments 01 11/3. 

121u. 20 WATT HI -F1 LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 81n. Finish as above. Terms: Deposit 
1718 and 9 monthly payments 01 17/9. 
Only 27.:.: Carr. 8/6, 

R.S.C. 4-5 WATT A5 HIGH -GAIN AMPLIFIER 
Óme, small club. e4-valve ly 50 ÓlIuis Olts 

amplifier is 
the 

(mired for full output so that It Is suitable for use with 
the latest high fidelity pick -up heads, in addition to 
all other types of pick-ups and practically all mikes'. 
Separate (lass and Treble Controls are provided. 
These give full long -playing record equalisation. 
Uum level as negligible being 71dó. down. 15db. of 
Negative feedback Is used. II.T. or 301 v. 25 -mA. 
and L.T. of 0.8 v. 1.5 a, is available for the supply of a 
Radio Feeder Unit, or Tape-Deck pre -amplifier. For A.C. 

mains Input of t00- 230 -250 s. SII Gs. Output for 94 ohm speaker. Chassis is not 
alive. Kit is complete in every detail and includes fully punched chassis (with 
baseplato) with Blue hammer finish and point -to -point wiring diagrams and in- 
structions. Exceptional value at only 14.15.0. or assembled ready for use 25/- extra, 
plus 3/8 cnrr.: or Deposit 22/6 and 5 monthly payments of 22/8 for assembled unit. 

R.S.C. PORTABLE GUITAr 
AMPLIFIERS 

Junior 5 watts high Quality output. 
Separate Bass and Treble 'Cut' .,,1 

'Boost' controls. Sensitivity 15 

Twin inputs. High Flux lin. Louden,. 
'built-in'. Handsome. strongly c 

Cabinet (size approx. 14 x 14 x lin.) fin 
in attractive and durnblc ooliorotn 
fade carrying 9. hanndle. H.P. Terms. 
Deposit 91 and 
monthly payments ,, 
0191. 
Senior 1.0 watts High Fidelity output. 
Separate Bass and Treble 'Cut' and 
'Boost' controls. Twin separately 
controlled high gain inputs so that 
two instruments such as Guitar and 
String Bass can be used at the same 
time. Two loudspeakers are incorporated, 
a high Flux 121n. for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet is 
well made and finished as Junior model. 
Size approx. 18 x 18 x 18in. 
H.P. Terms. Deposit 84/9 and 1 tJ Gns. 
9 monthly payments of 3419. 
Both models for 2W -250 v. c,. . 101 - 
A.C. mains. 

SPECIAL 1'R ANSS'l'(Ilt I II I I. It. 
TSl Brimar. Brand new Per - n' 10/9 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all -dry Type BM2, Site 8 x 5i 
battery eliminator. `:? 155 x 2I1n. Supplies 120 v. 

Size 5i x 4i x 21n. a . 
s 

90 V. and 60 v 40 mA. 
approx. Completely aj and 2 v. 0.4 a. to 1 amp. 
replaces battery sup- '' tully smoothed. There- 
plying 1.4 v. and 90 v. by completely re- 
where A.C. mains 200- ,,5 h:e ..»- * ; "e)- piecing both N.T. 
250 v. 50 c/e is avail- - í'- 

batteries and L.T. 
able. Suitable for all p Ms- 2 v. accumulators 
battery portable when connected to 
receivers requiring A.C. mains supply 
1.4 V. and 90 v, This '( 200 -250, v. 50 cis. 
includes latest low ! 

SUITABLE FOR ALL 
consumption types. BATTERY RECE1- 

Complete kit with diagrams. 39/9. or VERS normally using 2 v. accumulator. 

ready to use, 48/9. 
Complete kit of parts with diagrams and 
instructions. 49/9, or ready for use. 59/8- 

R.S,C. 3A WATTS A7 COLLARD JUNIOR 4 -speed single 

HIGH -GAIN AMPLIFIER with turnover headl83.198. 
pick-up 

For 200 /255 v. 50 c /s. Mains input. B.S.R. UA8 4 -SPEED AUTO - 
Appearance and Specification, with CHANGERS with Stereo /Monaural pick- 
exception of output wattage, as A5 up head, 97.19.8. Carr. 5/ -. 

amplifier. Complete Kit with din- TERMS: C.W.O. or C.O.D. No C.O.D. sneer £1. Post 1/I extra ender 12. 2/9 extra under 55 

grains, £3.15.0. Carr. W .. ti i 1 m 'rade l ammasd, S.A.E. with all enquiries. 

R.S.C. JUNIOR BASS REFLEX CABI- 
NETS. Specially designed for W.B. 11F1012 
Speaker. but suitable for any good quality 
loin. speaker. Acoustically lined and 
ported. Polished walnut veneer finish. 
Size 18 x 12 x 10in. Handsome appearance. 

1E9nsluBre 
superb reproduction for only 

SENIOR MODEL for 12in. speakers, 
98.19.8. Suitable legs with brass ferrules. 
25/- per set of lour. 
PLESSEY DUAL CONCENTRIC 12Hn. 
15 ohms HIGH FIDELITY SPEAKER 
(12.000 lines) with built -in tweeter (com- 
pletely separate elliptical speaker with 
choke, condensers, etc.) providing extra- 
ordinarily realistic reproduction when 

Rused 1 B 10 watts. Price on 
similar 118ei. 

85.19.8.. 
P.M. SPEAKERS. 2-3 ohm 2110. Perdio 

21/9. 
lin., 17/9. 81g1100g.2,16/9. 8in.. 11$9/8. 

1211n. 89/1/1 1ö1ó. W.B. 1 Stentorlafl' 
3 or 15 ohms type HF1012 10 watts. hi- 
fidelity type. Recommended for use with 

-3 ohms 1e 
Amplifier. 

(12.000 lines). 59/8. 
TWEETERS. TWEETERS. Plessey 30 19/9. 15 95/8. 
HI -F1 CRYSTAL PICK -UP HEADS. 
(Turnover type with sapphire stylus). 
Acos. Standard replacement for Gar- 
rard and B.S.R. B.S.R. Ful -fi. Garrard 
GC2 19/9. B.S.R. Stereo /Monaural 39/11. 
GLlA MINIATURE 2-8 WA GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2-3 ohm 
speaker. For 2W -250 v. 50 c.p.s. A.C. mains. 
Over -all size 111 x 34 x 2í1n. Controls: 
Vol. and Tone with switch. Guaranteed 
12 months. Only 59/8. 
SUPERIIET FEEDER UNIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). Delayed A.V.C. 'employed. The 
W.Ch. Sw. incorporates Gram position. 
Controls are Tuning. W.Ch. and Vol. only 
'250 v. 15 mA. H.T. and L.T. of 8.3 v. 1 amp. 
required mom 'amplifier. Size of unit ap- 
prox. 9- 6 -7in. high. Simple alignment pro- 
cedure. Point-to-Point wiring diagrams. 
instructions and priced parts list with 
illustration. 2/0. Total building cost 
94.15.0. For descriptive leaflet send S.A.E. 

COLLARO CONQUEST 4 -SPEED 
AUTO -CHANGER with high fidelity 
Studio pick -up. Latest model. For 
200 -250 V. 50 c.p.s. A.C. mains. Our 
Price 96.19.8. Carr. 5/6. 

9 /s. Oren Ato a. ".. fin p. 

BRADFORD, MANCHESTER Mail Orders ca 29 -31 Moorfield Road, Leeds 12. 

Callers to 5 anQ 7 County (Mecca) Arcade, Briggata, Leeds 1 

and LEEDS and 8 -10 Brown Street (Market Street), Manchester 2, 

(Manchester) Ltd. or 56 Morley Street (next to Majestic Ballroom), Bradford. R.S.C. 
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1058 PRACTICAL WIRELESS April, 1961 

Brand new, individually 
checked and guaranteed 

VALVES 
ACIDD 216 
AC,/HL 5'- 
AC/P 416 
AC/PI 216 
ACV4 71. 
ACSPENDD 

q1- 
AC6/PEN 5'- 
AC'SP3 416 
AL60 V- 
AN 41- 
ARS 51- 
ARDDS 2/- 
ARP3 31. 
ARP4 316 
ARPI2 219 
ARP24 316 
ARP2I 5/6 
ARP34 416 
ARTH2 7f- 
ATP4 219 
ATP7 516 
AU I 5f- 
AU4 51- 
AW3 41- 
AZ 
BL63 61- 
BT45 401. 
BT9B 401- 
CY31 1I/6 
DI 31. 
D41 313 
D42 4/- 
077 413 
DA30 12/6 
DAF86 81- 
DAF9I 61- 
DD41 4'- 
DETS 151- 
DET19 216 
DET20 216 
DF70 9'- 
0F72 716 
DF9I 313 

DH76 419 EL35 813 
DK96 8/- EL4I 813 
DL36 10/6 EL42 91- 
DL71 81. EL84 716 
DL72 7/6 EL85 I01- 
DL92 6f. EL9I 716 
DL94 61- ESU208 8'- 
DL96 8f- EYS I 81- 
DX25 91- EY86 81- 
E1232 5/6 EY9I 316 
E1323 251- EZ40 7f. 
E1524 616 EZ80 6/6 
EA50 116 EZBI 6'- 
EAC9I 416 FW4i500 616 
EB34 I16 GZ32 91- 
Eß91 319 H30 51. 
EBC33 51- H63 316 
EBC9I 4/6 HL2K 3)- 
EC52 31. HL23 6'- 
ECC32 41- HL23DD 81- 
ECC81 516 HL4I 41- 
ECC82 616 HL4IDD 81- 
ECC83 71- KBC32 51- 
ECC84 71- KF35 5f- 
ECC85 719 KT2 41- 
ECC9I 41- KT31 8f- 
ECL80 81- KT32 81- 
EF22 7/3 KT33C 4/9 
EF32 5'- KT44 613 
EF36 316 KT63 61- 
EF37A 8/. KT II /. 
EF39 4/3 KT241 91- 
EF50 216 KTW62 7/6 
EF54 313 KTW63 616 
EF55 6'. L30 41- 
EF70 4f- MH4 3/6 
EF80 S/6 MHL4 319 
EF85 6110 ML4 41- 
EF86 9f ML6 6'- 
EF89 7/9 MPT42 513 
EF9I 316 MS /PEN 61- 
EF92 4/6 N34 8'- 
EF95 7/6 NRISA 31- 
EL32 319 NT37 

DF96 8f. EL33 8/. (4033A) 10' 
AND MANY OTHERS IN STOCK, 

below 10' -, P. & P. I - over 101 -, 

Marconi CR -100 Communication 
Receiver. 60 kc /s to 30 Mc /s, in very 
ood condition, E25. Carriage 30' -. 

T.C.S. Receivers. Made by Collins of 
U.S.A. In fully guaranteed working 
condition. 1.5 -12 mcs. Line up: 12SA7 (I), 
12SQ7 (I), 12A6 (2), 12SK7 (3). Power 
requirements 12 v. L.T., 225 v. H.T 
f11.10.0. Carriage 12/6. 
Specially Built Power Pack for the 
above. 230 v. A.C. mains, including 
6X5GT valve, £3.10.0. Carriage 5f -. 

OD3 5'. TH41 91. 3E29 6L6G 616 12SR7 6f- 1619 51- PS 41- TP22 11/- (829B) 601. 6L34 416 15D2 61. 1625 61- P41 41- TP25 151- 3Q5GT 9f- 6N7G 5/9 15R 51- 1626 416 P61 213 7711 31. 3V4 7/3 6N7GT 6f 21B6 91- 1629 416 PCC84 71- U17 51- 4A1 416 6Q7G 61- 30 51- 4120 41- PCC85 81- U18 6/6 4D1 216 6R7G 61- 35T 301. 7193 119 PCF80 71- U27 81- 5U4G 51- 6R7GT 8f- 35Z4 5f- 6475 5f- PCF82 81- U52 51- 5Y3GT 61- 6SA7 6f- 35Z4GT 71- 8010AR 2216 PCL82 8/6 UL4I 71- 5Z3 816 6SC7G 516 39/44 6'- 8013A 25f- PEN25 416 UL84 716 5Z4G 8'- 6SC7GT 61- 53A 31- 8020 61- P5N46 Sf- UL85 71- 6A6 5' 6SG7 51- 58 6f- 9001 4/6 PEN65 616 UU9 516 6AB7 41. 6SH 5f- 59 61- 9003 516 PEN220A31- V226 5'- 6AC7 31- 6SH7 416 71A 4/6 9004 41- PENDD/ V248A 41- 6AG5 3/6 6S17G S19 75 81. 9006 4/. 1360 9/6 V2D33B 81- 6AG7 61- 6SK7 513 77 6/. PL8I 716 VP23 3/6 6A17 413 6SL7GT 616 78 71- Cathode 
PL82 8f- VP4I 516 6AK5 619 6SN7GT 4/6 80 613 Ray Tubes 
PL83 719 VR78 41- 6AK6 7/6 6SQ7 6/- 82 8'- 3BP1 251- 
PM24A 41- VR99 8'- 6AK7 81- 65R7 6f6 8V3 12/. 5BPI 35/- 
PM4DX 31- VRI05/30716 6AM6 6/3 6SS7 61- 84 $1- 5CPI 4216 
PT251-1 7f6 VR150/307/3 6AT6 51- 6SF5 8/- 85AI 12f- 

5FP7 45'- 
PX4 
PY81 17'- VT25 81- 

6B8 516 6V6G 5/6 89 61 12DP7 601- 
PY82 81- VU39 61. 6C4 316 6X4 Sr. 210VPT 

3/- VCR97 ISf- 
QP21 61- VU III 313 6C5 61- 6X5GT 6'6 7 pin 2f6 

VCR 13830/- 
QP25 513 VUI20 31- 6C60 413 6Y6G 80'- 217C 1716 

VCR139 
QP230 716 VU133A 31. 6C8G 5/- 6Z4 8/- 446A 141- VCRX258 

351- 
QQVO6-40 W21 4 pin 6E5 51- 7Q7 71. 705A 1716 451- 71- 6F6 71- 7Z4 6/6 715B 97/6 

(with scan. 
QS75/20 6/9 W31 71- 6F5G 516 8D2 216 717A 816 

ning coil 45/- 
QS95110 619 Y63 5/- 6F6G 4'- 9D2 3'- 723A/ß 451- Photo QS108/45 Y66 8/- 6F8G 616 OY 8/6 801 6/- Tubes 6/9 Z31 61- 6F12 416 2A6 Sr- 803 22f6 GST6 1216 QSI50/15 1A3 3f- 6F32 61- 2AH7 7f- 805 301- 931A SO/- 

R3 é¡9 IA5GT 5/. 6G6G 31- 2A77 516 807AMER Special 
RIO 12/6 

IC5GT 716 6H6GT 119 2AU7 61- 71- Valves ID8GT 61- 6H6M 21- 2AX7 71- 807BR 5f- 2J31 45f- REL2I 251- IE7GT 716 6HA7 413 2CB 3f- 808 81. 3A/1481451- RL37 3/6 ILD5 316 615 3/6 2E1 2216 813 6716 31/170/E E35 RK34 2'6 IRS 6r- 615G 31- 2H6 2f- 815 40r. 3J/192/E 
SP4B 716 I14 49 617 716 2K GT 9 829A 30f- 437.10 SPI3C 416 2A3 81- 6K6GT 616 T SP210 41- 2A5 8/- 6K7G 213 2SC7 

2SA7 
416 

6 832 IS/- 723A B SO/- 
843 7/6 726A 27/6 SP41 2/6 2A6 7f- 6K7GT 4/9 2SG7 616 861 I51- 

9A374'25 
50/. SP6I 21- 2034 216 6K8G 519 2SH7 31- 866A 121 CT 40'- STV280/40 2D4A 41- 6K8GT 813 2.517 61- 827A 35f- CV691 60/- 121- 2X2 4r- 6K8M 816 2SK7 41. 930 81- KR3 451- SU2150A 419 3A4 51- 6L5G 6/- 2SL7 71. 954 2'- VX7110 IS'. - T41 71- 3824 3f- 6L6 91 2SN7 81. 956 2/ WL417A15/. INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All U.K. Orders l'6 

g 

Transmitter /Receiver No. 22. 2 mc. 
to 8 mc. Built almost exactly as No. 19 
sec but much more economical in battery 
consumption. Complete in fully working 
condition with power pack for 12 v., 
Headgear and Microphone assembly and 
Key, 49.19.6. Carriage 151-. 
Brand new original spare parts for AR88 Receivers. 
Please write your requirements. 
Low Resistance Headphones, brand 
new. Balanced Armature DLR, 716. 
P. & P. If -. 
Telephone Handset. Standard G.P.O. 
type, new, El. P. & P. 1/6. 
S.C.R. 522 Receivers (BC624) 100 -156 
Mc /s, including all valves, 251-. P. & P. 5f -. 
H.T. Chokes made by Bendix Radio 
(U.S.A.), 3 Henrys 0.600A D.C. 25 ohms 
D.C. resistance 18,000 v. R.M.S. 60 cycle 
test, El.12.6.P. & P. 6' -. Ditto 10 Henrys 
250 A D.C. 90 ohms resistance 1,500 v. 
R.M.S. 60 cycle test, 1616. P. & P. 3/6. 
Carbon Inset Microphone, G.P.O. 
Type 2/6. P. & P. If -. 

Orders over £2, P. & P. free. C.O.D. 2f- extra. Overseas Postage extra at cost. 
Filament Transformers. Primary 
0- 190 -210- 230 -250 v. 50 C. Sec. 12.5 v. C.T. at 10 amps., 2 2.5 v. C.T. at 10 amps.: 
3 10.5 v. C.T. at 11 amps., 3,000 v. insulation. Price L2.19.0. P. & P. 51-. 
Variometers for W/S No. 19 Fully 
tested and working, 12'6. P. & P. 2/6. Primary 0- 190 -210- 230 -250 v., 50 C. 
Sec, 1 10 v. C.T. at 4.5 amps.; 2 10 v. 
C.T. at 4.5 amps., 4,000 v. insulation 
(1.16.0. P. & P. 51 -, Primary 230 v. 
50/60 c. 67 v. amp. Sec. I 6.3 v. 1 -6 
amps.; 2 63 v. C.T. 3 amps.; 3 6.3 v. 
C.T. 3 amps.; 4 6.3 v. C.T. 3 amps. 
(1.12.0. P. & P. 5f -. 

Driver Transformers. Primary 500 
ohms imp. Sec. to match two 805 in 
push -pull. (1.7.6. P. & P. 5f -. 
Vibrator Unit. 12 v. /160 v. 35 mA. 
Exceedingly well filtered and smoothed, 
excellent for car radios. New, including 
6X5G valve and vibrator, 1716. P. & P. 5/ , 
Complete Set of Strong Aerial Rods 
(American). Screw -in type MP49, 50. 51 
52. 53, total length 15ft IOin.. top 
diameter 0.615in., bottom diameter 
0- 185in., together with matched aerial 
base. MP37 with ceramic insulator, ideal 
for car or roof insulator, 42.10.0, post free. 
Marconi SIGNAL GENERATOR. 
TFI44G. 85 kcs, 25 Mc/s. Made up to 
new standard. 470 delivered free. 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

Shepherds Bush 4946 

U.H.F. SIGNAL GENERATOR TYPE T.S.I4. 3,200 -3,370 mc/s, power measuring range 20-200 mW, R.F. output power -20 to -100 dbm below ImW. Power supply 115w A.C. Price LIS. Carriage 151 -. 

VACUUM CONDENSER. 32,000 v, 
50pF, 12/6. P. & P. 3/ -. 

AR 88 D RECEIVER, 450. 
AR 88 LF, 447.10.0. 
Fully reconditioned. Completely rebuilt with PVC wiring, (85. 

ROTARY CONVERTOR UNIT. In- 
put 11.5/12.5 v. D.C. Output 200wA 
L.G. [2. P. & P. 15f -. 

MINIATURE RELAYS. Changeover 
12 -30 v. D.C. supply, 5 amps contacts 5'.. P. & P. 2' -. 

PRF -SET DOUBLE POTENTIO- 
METERS 2 x 3,000 ohms linear 4 w, 
P. & P. 116. 

COMPLETE V.F.O. UNIT from TX53. 
Freq. range in 4 switched bands from 
1.2 -17.5 mc/s. Two V.T. 501s. as oscillator 

and buffer, 807 as driver, two S130s as voltage stabilizers. Output sufficient to drive two 813s in parallel. Slow motion 
drive directly calibrated in me /s. Pro- 
vision for crystal control, metering of 
buffer and driver stage. Power require- 
ments 400 v. and 6.3 v. D.C. Can also 
be used as low power transmitter. In 
excellent condition with valves and circuit diagram. E6. P. & P. IS' -. 
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BUILD 

PRACTICAL WIRELESS 

IT YOURSELF! 
THE FAMOUS COSSOR 

(Traveller's Friend) Transistorised 

£7.19.6 POCKET 
P. &P.2 /- RECEIVER 

in leatherette case 

This set can be built for £7.19.6. Size 6 x 31 x 12in. Weight 

17 oz. This set covers medium waveband 190/500 metres 

intermediate frequency. 470 kc /s using 4 transistors (Ediswan) 
and 2 diodes on a printed circuit board, plus a 2 1in. moving 
coil speaker. Instruction book with point to point wiring 

diagram, 2/6 each. Batteries, PP4 (Ever Ready) 2/- each. 

LABGEAR OUTPUT METER 

£2.19 6 ComDtete Kit 

M last a Meter at the right price for 
the home constructor. An accurate. 
Audio Power Output Meter. Two 
ranges 25mW to I W and 1 W to 10W. 
Accuracy 5% matched for 3, 15, 
600 ohms with inst. and tech, data. 
New 3in. 0-1mA meter. 
NOT GOVERNMENT SURPLUS 

"SUPER- THREE" 
Transistor Pocket Radio 

Printed circuit technique using 
2 Surface Barrier type tran- 
sistors, one A.F. Trans and one 
Diode. Ferrite aerial, fully 
tunable on LW and MW. Uses 
2 U16 11 volt batteries. And 
easily assembled by the be- 
ginner. 

FERGUSON VHF/FM TUNER 
This F.M. adaptor is completely self- Greatly Reduced 

contained and can be fitted to any A.C. 
mains radiogram or radio with P.U. 
sockets. Valves 2- EF80's, ECF80. Input P. & P. 2/- 
200-250v. A.C. range 80 -98 Mc /s. LIST PRICE 18 gns. 

£13 

YOUR EXISTING RADIOGRAM OR RECORD 
PLAYER CHANGED TO STEREO BY OUR 

STEREO ADAPTOR 
Tech. Data 2 valves EF80 and EL84. 
Switch control for Stereo and Mono L^l 

1 9.6 Dual volume and tone control. Output 
3 ohms, suitable for use with Acos GC/7I, 
GP /73 and Garrard GC /l0. Complete P. & P. 2,6 
with wiring diagram. 

CARTRIDGES 
Collaro Studio O .. 18 /- 

Collaro Studio P .. 18/- 

B.S.R. .. .. 18/- 

RECORD CHANGERS 
B.S.R. UA8 comp. 
with latest "ful -fi" 
cartridge .. .. 
Stereo 
Collaro Conquest, 
4 -speed auto. 
Garrard RC 120, 
4 -speed auto. 
Collaro Junior. 4- 
speed Single Play 
Comp. with Arm 
and P.U. 
Garrard TA Mk. II 
wired for Stereo. 
plug in head, 4- 
speed single play .. 

P. P. 3'Ií 

£6,19.6 
£7.19.6 

£7.19.6 

9 gns. 

£3.15.0 

£8.9.0 

INTERCOM 
UNIT 

This wonderful instrument 
can be used as a baby alarm 
or inter -speaker system for 
home or office. One control 
unit complete with one slave. 
Attractive tygan grille and 
handsome natural finish 
wood cabinets. Extra slaves 
may be obtained. 

OUR PRICE 

£7.19.6 
P. & P. 3 6 

SPEAKERS 

3 1in. SPEAKER .. 

5in. SPEAKER 

6 ¡in. SPEAKER .. 
Sin. SPEAKER .. 
6 x 4in. SPEAKER.. 

8 x 5in. SPEAKER.. 

10 x 6in. SPEAKER 

12in. SPEAKER .. 

P. I P. 2'6 

17/6 

15,1- 

16/6 

17/6 

15h 

19/6 

25/- 

32/6 

1059 

Kit of Parts 
Complete 

39/6 
P. & P. 1/6 

NEW POCKET MULTIMETER 
A must for all home constructors. Basic 
movement 300µA. Sensitivity 1.000/V. 
A.C. and D.C. Ranges 10-50-250.500 - 
1,000V. D.C. and A.C. 1- 100- 500mA. 
D.C. 2K/200K ohms. Accuracy : 3 

FSD and D.C. 5% FSD. and A.C. 10% 

3¡ 
Resistance Dimensions 

21M. Complete with tests a leads, 
prods and 1.5V cell. 79/6 

P. & P. 2/- 

VERDIK TAPE RECORDERS 

First class Tape Recorders using the famous Collaro trans- 

scription 
Valve line -up ECC83.oECPL82, 

EM84. Wow and Flutter 0.15% total at 7ltns /sec. Size 

width 15 4in., depth 6 in., height 6 ¡in., weight 261bs. 

LIMITED STOCK ONLY 
Model S22 2 Track 3Cá . 

& Ins. /- 
S44 4 Track 39 gns. 

8 WATT AMPLIFIER 
This superb 8 watt amplifier made by well known manu- 

facturer, 
r 

r Hi-F cabinet. 
á X7and ÉZ8I push pull output. Separate Bass and 

Treble controls on panel with extended lead. 
SPECIAL BARGAIN WHIILPE STOCKS LAST £4.15.0 

P. & 

RECORDING TAPE OFFER 

FAMOUS MAKE P.V.C. BASE ON PLASTIC SPOOL 
1800ft on Tin. spool .. 32/6 1200ft on lin. spool.. 21/- 
1200ft on 51ín, spool .. 22/6 850ft on 51in. spool .. 16/6 

THE LATEST MINIATURE EARPHONE 
FOR TRANSISTOR RADIOS 
This lightweight superbly made instru- 
ment enables you to listen in to your 
radio wherever you are, ideal for all 
forms of travel, etc. Provides excellent 
reproduction and can be worn without 
any discomfort, complete with trans- 
parent earpiece, 3ft. of fine flex, plug 
and socket. 
Crystal earpiece as fllus. High Imp. IO / Usual price £1.1.0 
Magnetic ,, Low Imp. P. & P. 1 /- 

SUB -MINIATURE TRANSISTOR PARTS 

We can now supply all sub -miniature parts for the home 
constructor -transformers, coils, condensers, resistors -from , 

our large stock of component parts. 

Complete Set of: -2 Gang Tuning Condensers, set of 3 LF. 
Coils and matched driver and output transformer for 47/6. 
P. & P. 3/6. 

SEND S.A.E. FOR FREE PRICE LIST 

OR PAY US A PERSONAL CALL 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9 
TEL: C U N N I N G H A M 9 5 3 0 

Hours of business: 9 a.m. to 6 p.m. Open all day 

Saturday. Opposite Paddington General Hospital, 
Buses I8B and 36 pass the door. 
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A/VEfV -PPACT /CAL WAY 
of UNDERSTAND /NG 
Radio Television Electronics 
Including: Transistors; VHF /FM; Hi -Fi equipment; Computers; Servo -meths; Test Instruments; 

FOR..Photo- electrics; Nucleonics, etc. 
. 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 below, now, for full details.- 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Dept. G82) 

READING, BERKS. 
Please send brochure, without obligation, tos 

* Name 

Address' 

4!6 I 

* BLOCK CAPITALS PLEASE 
(We do not employ representatives) 
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Owing to the rapid progress in the 
= designs of wireless apparatus and to = 
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= with the latest developments, we give = 

no warranty that apparatus described = 
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letters patent. 
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THE "ROADFARER" 
IN every copy of this month's issue will be found a free 

blueprint for our latest receiver -the "Roadfarer ". This 
receiver is a completely self -contained battery- operated port- 

able with several novel features. In addition to the reception of 
the medium and long -wave stations this set will also receive the 
F.M. transmissions on the VHF bands. Further, although 
completely transistorised, this receiver has its own built -in power 
section which enables it to be plugged into the mains to reduce 
the use of the batteries when in the home and so give greater 
economy. Making use of the printed circuit technique, the 
design will be found simple to build. 

In conjunction with several manufacturers, we are offering 
prizes for the best constructional work carried out by readers. 
A panel of judges has been formed from representatives of the 
firms whose products are used in the receiver, and they will 

judge the neatness and soundness of the constructional work. 
Details of this competition are given on page 1090. The Com- 
mittee's decision on all matters connected with the competition 
will be final. 

1961 Audio Festival 

FROM April 6th until April 9th the annual show devoted to 
audio apparatus will be held. This year it is to be known as 
the International Audio Festival and it will be held at the 

Russell Hotel, London. This particular exhibition is devoted to 
all apparatus in the field of high -quality sound, and includes 
tape -recording equipment and loudspeakers, in addition to a 
very wide range of amplifiers and associated equipment. This 
year there will be over 70 exhibitors, and following previous 
years' plans a number of small booths will be sited in the main 
section, whilst upstairs various rooms will be given over to each 
of the exhibitors where demonstrations will take place, free 
from interference with one another. There is no charge for 
admission to this exhibition, admission being by ticket obtainable 
from your local dealer. The hours of opening will he from 
1 I a.m. to 9 p.m. and an attendance in the region of 50,000 is 

expected. It should be noted that the final day of the show is a 
Sunday which will do much to increase the attendance. 

Radio Components Show 

THE Radio Components Manufacturers' Exhibition will 

open in its new guise for the first time at the end of May. 
As readers will probably remember this has previously been 

held at Grosvenor House each year, and the amount of space which 
was available has apparently steadily become less, and in 1959 

it was announced that a new venue would have to be found and 
that for future shows a two- yearly interval would be chosen. 
On May 30th the exhibition will open at Olympia and will include 
many items which have not previously found a place in this show, 

as now electronics is included and thus items found in computers 
and similar apparatus will be exhibited. The show will be held 

from May 30th to June 2nd, at Olympia. 

11111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111 
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Our next Issue, dated May, will be published on April 7th. 
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Round the World of Wireless 
POTENTIAL AND 
CURRENT NEWS 

Broadcast Receiving Licences 
THE following statement shows 

the approximate number of 
Broadcast Receiving Licences in 
force at the end of December, 
1960, 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. 

Revlon 
London Postal ,. .. .. Borne Counties . Midland 
North Eastern . .. 
North Western .. 
South Western 
Wales and Border Counties 
Total England and Wales Scotland 
Northern Ireland .. ,. 

Grand Total .. .. 

Total 
.. 726,005 

677,093 
495,334 

.. 544,605 
471,942 
406,095 
242,726 

9.563,802 
400,936 

.. 122,427 

.. 4.087,165 

Electronic Engineering Exhibition 
THE North East Electronic 

Engineering Exhibition 1961 
was held in the City Baths Hall. 
Northumberland Road. New- 
castle upon Tyne, from Tuesday, 
February 28th, to Thursday, 
March 2nd. inclusive. 

The Exhibition was opened by 
the Rt. Hon. Viscount Ridley, 
C.B.E., D.C.L., D.L., J.P. 

The main objects of the Exhi- 
bition were to give local 
industrialists the opportunity of 
seeing the latest products and of 
discussing their requirements 
with experts; to inform the 
public in general of the important 
part that electronics is playing in 
local industry and daily life, as 
well as of the considerable 
contribution made by North 
East firms which manufacture 
components essential to all forms 
of electronic apparatus; to show 
the exceptionally attractive career 
prospects in electronic engineer - 
mg -and particularly the various 
training facilities available at the 
University and Technical Col- 
leges in the North East; to 
attract electronic firms to the 
North East in order that full use 
can be made of the local training 
facilities and so that young 
technicians do not have to seek 
employment outside this region; 
and. to educate the student, the 
potential student and the general 
public in the North East. 

This re.et motor assembly, designed by Marconi apprentice John Palmer 
worn fox him the Premier Award in the 1961 Physical Society Award. 

Stereo Music Festivals 
A SERIES of Magnavox Stereo 

Music Festivals are being 
held this year on a national 
basis. The first of 1961 was held 
on February 1st and the second 
at Stoke Newington Town Hall, 
London. A new Magnavox 
demonstration sfireo record - 
specially pressed in the U.S.A. -will be used for the first time 
in this country at the festival. 

New Appointments 
FOLLOWING the regrouping 

of the Marconi Company's 
Aeronautical Division in new 
premises at Bae.ildon. Essex. the 
following staff changes have been 
made: Mr. F. Wheeler, formerly 
sales and contracts manager, has 
been appointed deputy manager; 
Mr. G. P. Parker becomes 
manager. Engineering. Co- ordina- 
tion; Mr. G. E. Beck, chief 
engineer (Navigational Aids) and 
Mr. L. R. Mullin, chief engineer (Airborne Communications). 
Other new appointments are Mr. 
J. H. Gill. ser ice manager; Mr. 
E. Swinney, systenis manager; 
Mr. B. J. Infield. sales manager; 
Mr C. A. R. Mackley, contracts 

manager. The manager of the 
Aeronautical Division is Dr. B. J. 
O'Kane. 

Radio and Radar for New Tankers 

FIVE large new turbine tankers 
being built for Mobil Tank - 

ships Company Ltd. of Bermuda 
are to be fitted with radio equip- 
ment and radar supplied byAssoc- 
iated Electrical Industries Ltd. 

The first of them, the 48,500 
ton Mobil Enterprise. is due for 
completion in mid -February this 
year. 

Their radio equipment is being 
supplied by the Marine Depart- 
ment of A.E.I. Telecommunica- 
tions Division. The main radio 
M.F. and H.F. transmitters are 
new designs by this department 
and have a carrier power of 
600W. The emergency assembly 
is also of a new design and is 
capable of W.T. communication 
on working frequencies in the 
405/525kcís band in the event of 
mains power failure as well as 
for the usual distress purposes. 

Other equipment being supplied 
includes a general purpose 
receiver. direction finding appara- 
tus. two portable lifeboat 
equipments per ship and a VHF 
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tranceiver for pilotage use. 
A.E.I: s Electronic Apparatus 

Division are supplying the latest 
type of radar, the Escort 601. 
Mobil Enterprise will also carry 
an A.E.I. Radio Officer. 

Physical Society Awards 

FOR the third year in succession 
the Premier Award in the 

Physical Society Competition - 
the Silvanus P. Thompson Prize 
-has been won by a Marconi 
apprentice. This year's winner is 
21 years old John Palmer. His 
exhibit, together with those of 
other Marconi apprentices who 
won awards in the competition, 
were on display when the 1961 
Physical Society Exhibition 
opened at the Royal Horticul- 
tural Society Hall on Monday, 
January 16th. 

Of the five Marconi entrants 
to this year's competition all 
received awards in the various 
classes. 

John Palmer, a technician 
apprentice, won the Premier 
Award (for draughtsmanship) for 
his exhibit of a reset motor 
assembly. He also won first 
prize in the Senior Grade of the 
Scientific Instruments and Com- 
ponents section. 

The others were: Tony Raven 
(21) Certificate of Merit, Senior 
Grade, Scientific Instruments and 
Components. D. R. Porter (17) 
Certificate of Merit, Junior 
Grade, Scientific Instruments and 
Components. J. L. De'ath (20) 
1st prize, Senior Grade, Elec- 
tronic Circuitry, and John Cross 
(18) 2nd prize, Junior Grade, 
Electronic Circuitry. 

Their exhibits were, respec- 
tively: an oscillator, a torque 
connector assembly, a translator 
unit and a blanking and sync 
mixer. 

The prize winners received 
their awards at a ceremony in 
the Royal Horticultural Society's 
New Hall on Thursday, January 

I 19th. After the Physical Society 
Exhibition closed on January 
20th their exhibits were on show 
in the Science Museum for about 
three weeks. 

International Congress on 
Cybernetics 

THE third International Con- 
gress on Cybernetics, organized 

by the International Association 
for Cybernetics, will be held at 
Namur. Belgium, from 11th until 
15th of September, 1961. 

The programme for this inter- 

PRACTICAL. WIRELESS 

national, scientific event will 
include, principles and methods 
of cybernetics; se m antic 
machines; automation (technical 
aspects); automation (economical 
and social aspects); and cyber- 
netics and life. 

The Congress will be opened 
on September 11th, at 3p.m. 
General Conferences with discus- 
sions will be held in the morning 
on September 12 -14th. The 
general closing meeting will be 
held on September 15th in the 
afternoon. 

The scientists. the philosophers, 
and the specialists who want to 
present a paper to the Congress 
are now invited to inform the 
secretary of the Association of 
their intention. Simultaneously 
they will give the title of their 
papers. 

507ft Tower for London 

FOR some time now the Post 
Office has been faced with 

the risk of obstruction to tele- 

1063 

vision links and public telephone 
services from the high buildings 
already built in, London. 

These services are going lo 
depend more and more on micro- 
wave radio links, which require a 
clear line of sight from point to 
point, and high buildings on this 
line can break the link. To over- 
come the problem the Post Office 
plans to build a 507ft tower at the 
Museum exchange in Howland 
Street, London, W.1, to replace 
the radio mast on the existing 
building. At Museum exchange is 
located the switching centre for 
the interconnection of outlets 
from London to the existing 
national radio and television net- 
work in the London area and the 
BBC and ITA transmitters and 
from numerous television studios 
in the London area. It is also the 
London focal point for micro- 
wave radio links oser -which more 
and more trunk telephone traffic 
is being carried instead of by 
underground cables. 

The 507ft mast for Television and radio Telephony which the C.P.O. 

propose building in Howland Street, (London. 
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A Beginners' Battery 
Operated TX 

ANY newcomers join the ranks of 
amateur radio enthusiasts each year and it is 
an unfortunate fact that many do so believing 
that communication is impossible with anything 
less than, say, 50W power in the output stage of 
the transmitter. Other " necessities " include a 
Variable Frequency Oscillator (VFO), a com- 
plicated aerial array and a good communications 
receiver. It must, of course, be admitted that 
possession of such equipment does much to 
increase the number of contacts one can make on 
the various amateur bands but it is not necessary 
and one can have much fun, instruction and sense 
of achievement with more simple equipment cost - 
ing, literally, a few shillings. 

The equipment to be described here was built 
to prove to two comparative beginners that 
amateur radio as a hobby was perfectly feasible 
with very simple gear. 

Circuitry 
Since many beginners are not particularly 

familiar with mains operated power units, the 
transmitter and associated receiver are battery - 
operated. The transmitter section consists of a 
power amplifier and Pierce crystal oscillator, input 
to the P.A. stage being 1.5W, but if two power 

amplifier valves are connected in parallel, power 
can be raised to 2.5W. That this power is sufficient 
can be shown by the fact that within half an hour 
of going on the air for the first time with the set, 
contacts had been made from the east coast with 
North Wales, South Wales and France, all on 
7Mc /s. 

The circuit diagram of the transmitter is shown 
in Fig. 2 and this should require little comment. 
The output from the power amplifier (P.A.) section 
is coupled by means of RFC2 and C4 into the 
Tr- aerial coupling: C5, LI, C6. This type of aerial 
coupling has the advantage that an aerial wire 
of practically any length can be attached to the aerial terminal of the transmitter, thus making the 
set very versatile so far as the aerial arrangements 
are concerned. Of course, the best possible aerial should be used since power loss owing to an 
inefficient aerial cannot be tolerated with such a low input power. 

Harmonics 
With a suitable crystal plugged -in across anode 

and grid of the oscillator valve, VI, the output 
1- circuit (C5, LI, C6) can then be tuned to give 
an output on the crystal frequency, but, if 
required. the output circuit may be tuned to the 
second harmonic of the crystal frequency -the 
power amplifier stage now operating as a frequency doubler. This is possible since C2 /R2 
will provide sufficient bias -owing to the drive - 
to put the amplifier valve(s) into a Class "C " 
operating condition. This means that with, say, a 
3.5Mc /s crystal, output may be obtained on 3.5 
and also on 7.0Mc /s. Similarly, with a 7.0Mc /s 
crystal output is available on 7.0 and 14Mc /s. If 
it is intended that the transmitter shall be used 
on two -or more -bands then two or more 

different values of 
inductance will be 
required in the L1. 
position. These various values may be 
obtained by having 
sufficient inductance 
for the lowest fre- 
quency upon which 
the transmitter will be 
used and then when 
operating on the higher frequency 
bands, short out -by 
means of a switch, or 
flexible link - un- 
wanted portions of 
the inductance. Handy 
though either method 

Fig. I (above). -The circuit of the modulated output stage: 
Fig. 2 (left). -The circuit diagram of the transmitter. 
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A UNIT DESIGNED TO COVER THE 

BASIC NEEDS OF THE NEWCOMER TO 

RADIO CONSTRUCTION 

By R. Wright 

mossa 

12ín. fastened at each end to +in. thick wood cross - 
strips. A small block of wood screwed to the 
front chassis,supports the chassis in the centre. The 
two strips are fastened 1 -2in. apart and the valve 
bases located between the strips. This distance 
apart must, of course, depend upon the type of 
valve base employed. The method of construction 
can be seen from the accompanying illustrations. 
The front panel measures 12in. x 6in. and carries 
the on -off switch (SW1 in Fig. 2), a jack socket 
for the key connections, the tuning and coupling 
capacitor dials (C5 and C6) and the meter. 

Almost any 2V filament triode 
valve, such as type HL2 or LP2, 
will operate successfully as the 
Pierce Oscillator, and the Power 
Amplifier valve should be a 2V 
filament pentode, KT2 or PM22A, 
for example. These valves, or 
their equivalents, can be 
obtained from many of our 
advertisers. L.T. can be obtained 
from a 2V accumulator and H.T. 
from a 120V H.T. dry battery (or 
two 60V batteries connected in 
series). If an "All -dry" transmitter 
is required the oscillator should be 
a DL96 type valve, triode con- 
nected (screen grid and anode 
connected together at the valve - 
holder pins). The power amplifier 

--._.,_... 
TIa ¡(ont Funel 4 the ti ritt ut, .1 below is an under-chassis view. 

may be, losses will occur and so it 
is suggested that plug -in coils be 
used in this position. Here the 
constructor has the alternative of 
buying the coils already wound, or 
winding them himself. If the con- 
structor wishes to construct the 
coils for himself then six -pin plug - 
in coil formers Eddystone type 538 
are suggested. The six -pin base 
(type 964) will also be required. 
Suitable winding details are given 
below: 
1.8Mc /s. 46 turns. 20s.w.g., DSC 

or DCC, close wound: 
3.5Mc /s. 32 turns, 20s.w.g., DSC 

or DCC. close wound: 
7.0Mc /s. 20 turns. 20s.w.g., DSC 

or DCC, spread over 1 =in.: 
14.0Mc /s. 10 turns, 18 enam., 

spread over lin. 
Ideally, the transmitter would be constructed 

on a metal chassis and have a metal front panel 
and also be housed in an earthed metal cabinet. 
However, the original was built up on a hardboard 
chassis with a front panel of the same material 
It proved very satisfactory and the absence of a 

metal cabinet did not cause any interference to 

the domestic television receiver. For the beginner. 
such material has the advantage that it is easily 

worked. compared with aluminium. 

Chassis Details 

The chassis of the prototype consists of two strips 

of hardboard, one 4in. x 12m., and the other tin. x 

valve(s) should also he of this type. normally 
connected. L.T. will now be 1.5V and H.T. 90V 

while the distance between the two hardboard 
strips forming the chassis will have to be 

decreased in order to accommodate the B7G 

valveholders. These valves have been tried and 
found quite satisfactory though the output power 
of the transmitter is slightly less than with 
the 2V types. 

For tuning purposes, a meter (M in Fig. 2) 

should be connected in series with the H.T. supply 
to the R.F. choke (RFC2). This meter should 
have a full deflection 

on page 
about 

2) 
5 
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By 

E. H. Berney 

5 HIS tuner is suitable for use anywhere in the primary or secondary service areas of the 
BBC VHF )Lransmissions and with a suitable aerial 
will also give good results in fringe areas or difficult 
reception conditions. The oscillator frequency is 
accurately controlled so that the valves can be 
operated under high gain conditions at maximum H.T. voltages and the power pack can be accommodated 
on the same chassis without fear of the consequences of 

- temperature rise. Special attention has been paid to the 
elimination of interference. Switch tuning is employed 
se that no dial, drive or tuning indicator is necessary. 
The Circuit 

The circuit is given in Fig. 1. The valve, VI is a 6A M6 employed in a conventional R.F. stage and the 
signal from the aerial is applied to its grid via the coil 
L1 which is slug tuned to the centre of Band II. The 
amplified signal appears at the anode and is trans- ferred to the mixer valve, V3, with the aid of C6 and 
L2. Variable tuning for L2 is no great advantage 
and as its omission simplifies the switching, the coil 
is tuned by means of its dust core to the centre of the three transmissions to be received. Note that the 
anode of V1 is decoupled to its own cathode and also to the cathode of V3. 

"Tb. Oscillator 
The local oscillator, V2A, is one half of a double triode valve, 12AT7.. L3 is the oscillator coil and 

An underchassis view. 

when the tuning switch is set to receive the highest 
frequency transmission, the tuning capacitance, apart from the frequency control network, consists of C15 
in series with the parallel combination C19, C20. 
C19 has a negative temperature coefficient (N750K). 
Additional capacity in the form of the air spaced 
trimmers C9 and CII is switched into circuit to receive other transmissions. The oscillator frequency 
is conveyed to the grid of the mixer valve, V3, by the capacitor C12, which must be a high stability ceramic. 
The oscillator anode supply voltage requires particular 
attention as even a slight ripple is liable to be re- produced as modulation hum. Separate additional 
smoothing is therefore provided by R8 and C8. These components may not always be necessary and they can be omitted in the construction and fitted later if found necessary. 

Oscillator Drift 
For an hour or more after a VHF receiver is switched on, from cold, the effect of rising tempera- 

ture in the chassis produces an apparent increase in the capacity of the components in the oscillator circuit. The oscillator frequency therefore falls and if this is not corrected, the I.F. signal will move away from 
mid- resonance in the I.F. amplifier with consequent non -linearity distortion in the detector stage. In this tuner, the drift is reduced by under- chassis 
ventilation and roughly balanced by C19. Automatic 
tuning correction is then applied. 
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Fig. I -The circuit diagram. 

Tuning Correction 
It will be seen from Fig. 1 that in addition to the 

tuning capacitances already mentioned, there is 
connected across L3 a junction diode, 0A10. 
This diode is biased into the non -conducting region 
and in this condition exhibits a change in the capaci- 
tance between its elements as the applied bias is 

varied. The bias is derived on the one side from a 
potential divider (VR1) across the H.T. supply and 
on the other from the anode of V2B. The capacitors, 
C14 and Cil block off the bias voltages from the 
oscillator circuit and the resistors R9 and R10 hold 
the oscillator away from the low impedance of the 
bias source. As might be expected, this network 
imposes some resistive damping and tends to reduce 
the amplitude of oscillation, but so long as a 
favourable L/C ratio is maintained the effect is 

negligible with this particular circuit. 

Control Voltage 
The bias applied to the diode is made to vary 

according to the state of the tuning by a control 
voltage derived from the detector stage at point Z in 

Fig. 1. The voltage here is zero when the receiver 
is in tune but it swings either side of zero according 
to the degree and direction of any mistuning which 
may be present. This voltage is fed to the grid of the 
D.C. amplifier V2B and, reappearing at the anode in 

amplified form, varies the bias applied to the diode. 
Matters are so arranged that if, say, the oscillator 
frequency rises, the control voltage causes an increase 
in the capacity of the diode thus reducing the error. 
It will be understood that as the control voltage is 

itself a product of tuning error, the tuning can never, 
in theory, be exact, but in practice the oscillator 
frequency is controlled very closely indeed and the 
error is always less than would be likely to be present 
with manual tuning, aided by a "magic eye" indicator. 
The anode of V2B is decoupled by the 16µF capacitor, 
C25 to remove modulation frequencies and by the 
1000pF ceramic C23 to eliminate any voltage at oscil- 
lator frequency which may be present through the 
inter -electrode capacitance of the valve. It will be 

seen that the control line from point Z to the grid 

63V p 

350v 

9 

r=1 ö 
C36 C37 

32g 

a 
Heaters 

V7 
x 

350V 

AC 
Pilot Lamp Main, 

Fig. 2.- Circuit diagram of the power supply. 

of V2B carries audio frequencies and it is therefore 
screened to avoid any possibility of hum pick -up. 

Radiation 
The second harmonic of the oscillator frequency 

falls in television Band HI. The presence of the R.F. 
stage before the mixer however, reduces radiation to 
insignificance and no trouble is likely to be ex- 
perienced. Some care is necessary though when the 
tuner is on the bench for preliminary adjustment 
and it is better to do this out of television viewing 
hours if possible. 

The Mixer 
Multiplicative mixers are not very reliable at VHF 

so a second R.F. pentode, 6AM6, is employed in an 
additive circuit. Both signal and oscillator frequen- 
cies are fed to grid No. 1 and are combined within the 
valve to produce in the anode circuit the required 
intermediate frequency of 10.7Mc /s. The cotg 
version conductance of this arrangement is high. 
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COMPONENTS LIST 
Resistors (all ;W unless otherwise stated) 

RI 47k R15 47k 
R2 47k RI6 2.7k 
R3 Ik R17 4.7k 
R4 1500 R18 1500 
RS 1k R19 47k 
R6 10k R20 47k (', -W) 
R7 22k R21 47i2 
R8 4.7k R22 27k 
R9 4.7M R23 1.5k 
RIO 4.7M R24 Ik 
R11 47k R25 10k 
R12 47k R26 10k 
R13 4.7k R27 3k (IOW) 
R14 1500 
VR 50k (wire wound, 3W) 

Capacitors (ceramic unless otherwise stated). 
CI 000114F C12 2.2pF 
C2 0.001 µF C13 22pF 
C3 0.001µF C14 47pF mico 
C4 0.001µF CIS SpF mica 
CS 0.001µF C16 00011.4F 
C6 100pF C17 47pF mica 
C7 0.0021LF C18 300pF 
C8 811F electro. C19 SpF N7SOK 

lytic C20 ISpF mica 
C9 10pF air spaced C21 0 014F 

trimmer C22 0.002µF 
CIO 811F electro- C23 000111F 

lytic C24 0002µF 
CII 10pFair spaced C25 16µF electro- 

trimmer lytic 

TOC1I7' TO CS 

TUNING SWITCH 
CONNECTIONS 

AC 
S 

April, 1961 

COMPONENTS LIST (cont.) 
C26 0 01µF C34 300pF 
C27 001 C3S 8µF electro- 
C28 47pF lytic wire ended 
C29 0 011,F C36 32µF electro- 
C30 300pF lytic 
C31 0002µF C37 321AF electro- 
C32 0-1 lytic 
C33 300pF 

Valves 
VI, V3, V4, VS-6 AM6, B7G base and screen. 
V2- 12AT7, B9A base and screen. 
V6 -6ALS, BIG base. 
V7 -6X5, octal base. 
OA 10 Junction diode. 

Transformers 
I.F. and detector trans formers- 10.7Mc s. 

Mains -350- 0 -350V, SOmA, 6.3V, 2A, 6.3V, 
I A. 

Coils 
See text for winding instructions. 

Tuning switch 
Any 3 -way component of suitable size 

Length of ¡in. brass rod for extension 
spindle. 

The I.F. Amplifier 
The I.F. amplifier has two stages, employing two 

more 6AM6 valves. The first is quite conventional 
and requires no comment except to say that the 
capacitor C27 in the cathode circuit must be com- 
pletely non -inductive. Most ceramics are suitable 

(Continued on page 1122) 

AERIAL 

tso TAGS MARKED MC DENOTE 
.E ARTHI NG. CONNECTIONS 

TO CHASSIS 

o 

CHASSIS BENT ALONG DOTTED LINES MC 

TO R27 RIB 

CB AND CIO/C25 CANS 
ARE NEGATIVE CONNECTIONS 

TO CHASSIS 

FOR DETAILS OP COMPARTMENT 
SCREENS SEE SEPARATE DIAGRAM 

PILOT 
LAMP 

C35 

Fig. 3.- Underchassis component layout and wiring diagram. 

As 
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A SWITCH 
TUNED TUF 
RECEIVER 

A PORTABLE UNIT DESIGNED PRIMARILY 

FOR USE IN THE HOME 

By J. Harrison 

5 HIS receiver was designed to meet a need 
for a portable receiver which could be used in 

any part of the house. In view of its limited 
application, the cost of constructing it had to be 
comparable with that of wiring every room of the 
house with an outlet for an extension speaker 
powered by the main receiver. However, it was 
considered that no major loss of quality could be 
tolerated; and, more important, that safety in use 
must meet modern standards. 

The Circuit 
The receiver was to be used in an area of high 

All resistors %watt 
unless otherwise stated 

n 

see 
L 

t2 ext 
ui 

ui R2 
2200 

1069 

field strength tor both the medium -wave Home 
and Light programmes of the BBC and so, with 
the economic considerations in mind, a TRF 
circuit with switched tuning was chosen. 

The switching was designed to provide reception 
of three medium -wave transmissions with a fourth 
position providing " Mains off ". This arrange- 
ment was adopted instead of the more usual one 

5K1 
1W 

C9 
8yF 

500V W 

8 0 
L1 PHF1 

O b O 

V2 
ECC81 

,,mom 

R9 
15K1 
y2W 

16 
OC.O1NF e 350VW O 

8 
R8 
270K1 
1-2W C14 0.O1yF 

I35_ 
OVW 

HI+ 

T1 
to suit LS. 

500pF 
Trimmers 

SB 

R6 
100K1 

C12 
O.Ot}iF 
35OV W 

1 : 

SOOpF 
Trimmers 2000 50 

pF pF 

RIO 
560 
KO 

R12 + 
1500 

1W -1100}5iF 
1 25VW 

Fig. 1. -The circuit of the receiver: oil the switches are shown in their "off" positions. 
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of incorporating the mains switch in the gain 
control in order to reduce wear on this component. 

The receiver has four stages, an EF80 as an R.F. 
amplifier, an ECC81 double triode as an infinite 
impedance detector and A.F. amplifier and an N78 
in the output stage. 

The R.F. amplifier is quite conventional, the 
function of R2 being to prevent oscillation caused 
by capacitive feedback. 

The detector, V2a, has its anode voltage held 
substantially constant by the electrolytic capacitor 
C9. The charge on C10, and thereby the cathode 
potential, rises on each positive half -cycle of the 
grid R.F. potential until the peak grid potential 
and the cathode potential are almost equal. Thus, 
the cathode potential follows the peak value of 
the grid potential with a high degree of fidelity 
and thereby reproduces the audio -frequency 
modulation. The advantage of this type of 
detector is that it draws very little current from 
the resonant circuit and thus imposes little damp- 
ing upon it. This results in the selectivity of the 
circuit remaining high; much higher, in fact, than 
can be achieved with leaky -grid detectors. 

The A.F. amplifier, V2b, is unconventional in 
that its grid bias is provided by grid current flow- 
ing in the 10M grid resistor R7. This eliminates 
the need for the usual bulky and unreliable 
cathode bias circuit. 

The components C10 and C13 serve to reduce 
the high frequency response slightly to suppress 
interference in the form of a whistle of 9kc /s 
frequency, caused by adjacent stations. Capacitors 
C11 and C12 reduce the bass response of the 
amplifier to prevent distortion in the small loud- 
speaker. 

The power amplifier has no special features; 
however, to improve the fidelity of its output, 
negative feedback is applied over the whole A.F. 
amplifier by applying the whole of the output 
voltage to the earthy end of the gain control. The 
use of this method results in the amount of feed- 
back being affected by the setting of the control; 
low settings produce the maximum amount of 
feedback 

In order to keep the weight 
and cost of the receiver down. 
a transformerless H.T. supply 
was chosen, using a small metal 
rectifier. This leads to the Special 
hazards associated with the live 
chassis in this arrangement and 
double pole mains switching 
was adopted. A small trans- 
former giving a 6V supply for 
the valve heaters and pilot lamp 
is used since this dissipates 
much less heat than a high - 
wattage resistor and can now 
be purchased almost as cheaply. 

Construction 
Several versions of this receiver were con- 

structed, some of them incorporating second -hand 
components from discarded apparatus. For this 
reason, no attempt has been made to formulate 
a set of instructions in the following account. The 
matter of detailed arrangement is left to the judge- 
ment of any reader who wishes to construct a 
similar receiver. 

L WIRELESS April, 1961 

At the risk of somewhat wearisome repetition, 
however, it must be pointed out that the safety 
precautions described are the minimum required 
to comply with modern standards. 

The receiver and power supplies were con- 
structed on separate chassis in order to make the 
best use of the space in the case. The receiver 
chassis is a piece of 18s.w.g. aluminium sheet, bent 

Support for I 
Iferrite rod 

Pilot' OVt 
Lamp 

holder 

SC and SD 

RS 

Six' O O trimmers 
mounted 

V2 on 
aluminium 

plate 

Tagstrip 
for Power Supply 

connections 

Major components only are shown 

Fig. 2.- (above) A suggested layout of the major 
component of the receiver. 

Fig. 3 (below) -The aerial winding and mounting details. 

Hole for thread 
hOldi ng grommet In place 

To P2 Chassis 

40 turns of Litz wire 
wound on paper sleeve 

Mounting notch In 
Receiver chassis 

- 2 - 

I 

Illlllllllllllllllllllllllllllllllllillllll 

Mounting bracket 
screwed to speaker panel 

through 90deg. The major components are 
arranged as shown in Fig. 2 and the illustrations. 
Since a receiver of this type is liable to some rough 
usage, it was necessary to support all except the 
smallest components by the use of clips. Similarly, 
in order to reduce tuning drift, owing to variation 
in stray capacities, wiring was carried out with 
well -insulated wire of fairly heavy gauge. For 
this purpose, all conductors associated with 
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resonant circuits were of 18s.w.g. tinned copper 
and all others of 22s.w.g. 

The switch used in the receiver constructed was 
made up from two 2 -pole, 4 -way wafers mounted 
on a standard 4 -way mechanism. A heavy 
aluminium plate was placed between the wafers 
to act as a screen and a second behind SA and SB 
to carry the tuning trimmers. 

No special precautions were needed in the 
wiring ut the receiver except for the provision of 
tag- strips to carry otherwise unsupported junctions 
such as that between C12 and R6. Connections 
were kept as short as possible for the reasons 
mentioned earlier. 

The receiver was mounted with the controls one 

primary of Tl, since the feedback was in the 
wrong sense and caused oscillation. 

The power -supply chassis consists of an inverted 
aluminium tray with the components mounted 
beneath it. This arrangement was adopted in 
order to prevent the stream of warm air from T2 
and the rectifier from impinging directly on the 
speaker above. This would cause the precipita- 
tion of dust on the cone which can cause trouble 
after long periods of operation. The layout of 
the components in the power supply is not critical, 
the only point needing consideration being that 
smoothing capacitors have their longest life when 
mounted in a vertical position with the connecting 
tags at the bottom. 

The Front Panel 
Since the chassis of the receiver 

is liable, at times, to rise to mains 
potential, special attention was 
given to its insulation. The 
two chassis and the speaker are 
mounted on a paxolin panel }in. 
thick. The use of plywood for the 
panel was considered unsuitable 
because its insulating properties 
are rather unreliable in damp 
surroundings. 

The method of mounting is 
shown in Fig. 4, this being 
designed to eliminate the need 
for filler which might fall out of 
screw holes. Thus the strips of 
paxolin carrying the screws are 
given the comparatively large 
surface area of 5 sq. in. total for 
the receiver chassis and 10 sq. in. 
total for the more compact 
power supply. 

The speaker is mounted on a 
piece of plywood, }in. thick, A view of the tuning panel and its associated components. 

above the other, the output valve, which dissipates 
the most heat, then being at the bottom. 

The ten -inch ferrite rod aerial is mounted in 
two rubber grommets, supported at one end by 
an aluminium bracket attached to the speaker 
cut -out; and at the other in a notch cut in the 
receiver chassis. The grommets were secured by 
a binding of thread. This method of mounting 
must be used with this circuit, since if the ferrite 
rod were allowed to protrude through holes in the 
aluminium, the metal around the holes would act 
as shorted turns, coupled to the resonant circuit, 
and drastically reduce the selectivity of the aerial. 

The aerial coil, L2, consists, as shown, of 40 

turns of fine Litz wire wound on a paper sleeve 
over a length of 2 1in. The winding was started 
2in. from one end of the rod and covered with 
a binding of P.V.C. tape after completion. The 
small quantity of Litz wire required for this 
purpose was obtained from a pre -war I.F. trans- 
former, although 36s.w.g. enamelled copper could 
have been used with a slight loss of sensitivity. 
The wire used for the winding was not used for 
the connecting leads, since its flexibility might have 
resulted in tuning variations. Instead, it was 
soldered to stiff copper conductors and the joints 
bound under the P.V.C. tape. 

After assembly and testing the receiver it was 
found necessary to reverse the connections to the 

Full nuts 
Shakeproof 

washer 

Long bolt with 
countersunk 

head 

Half nut Receiver 
Chassis 

Spacing 
tube 

Paxolin strip 
attached to 
panel with 
adhesive 

Front 
panel 

Fig. 4. -The method of mounting the chassis to the panel. 

with a large circular hole cut through it with 
a fretsaw. The entire front surface of this 
plywood is covered with black cloth to show in 
the speaker opening in the front panel. Those 
parts of the cloth which are obscured by the panel 
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are well impregnated with adhesive great care being taken to ensure that it will bond equally 
well to the plywood and the front panel. The plywood cut -out is then pressed into position and clamped there while the adhesive hardens. Before 
the two chassis and speaker are mounted, the panel is finished with gloss enamel. Finally, the 
speaker is screwed to its plywood mount with }in, brass woodscrews. 

The Case 
The case was designed to fulfil three functions: to provide adequate ventilation, complete mechani- 

cal and electrical protection and some loading for the 5in. speaker to improve its bass response. Of these the provision of protection against shock is considered of paramount importance. For this 
reason, a perforated back was considered 
unacceptable. 

The design finally chosen is shown in Fig. 5. 
Plywood, fin. thick, is used to provide the neces- 
sary mechanical strength. Slots, #in. wide and 

Fig. 5. -A rear view of the case. 

Ferrite Pod 
erial f! 

-0-JWh+ 

111 

w 

Strips of 
thin 

plywood 
cover 

wide 
slots in 
back of 
ease. 

All other 
material 8 "PI)'wood 

HT+ 

COMPONENTS LIST 
Resistors 

RI -15052 2W R7 -10M 
R2-2200 R8 -270k -, W 
R3 -1.5k 1W R9-15k 

RIO-560k 
RS -IM linear pot R11 -1k 
R6 -IOOk R12 -15052 1W 
Resistors are rated at Watt unless otherwise 

stated 
Capacitors 

CI, 2, 3, 6, 7, 8 are 500pF compression trimmers C4- 00IµF 3SOVW Cl2- 0.01µF 3SOVW 
C5 -0.1µF 350 VW C13 -50pF 
C9 -8µF 500 VW C14- 0.01µF 350VW 
C10 -200pF C15 -100µF 2SVW 
CI 1-0.01 µF 350 VW CI6- 0.01µF 350VW 
VI -EF80 on 89A base with screening can 
V2 -ECC81 on B9A base with retaining clip 
V3 -N78 on B7G base with retaining clip LI- Wearite PHFI, or similar 
L2 -See text Switch -See text 

Power Unit 
CI7 32x32,F 
C181 350 VW 

L3LSmall, Iron -cored smoothing choke, 60mA 
TI -Small pentode output transformer, to 

match speaker 
T2 -Small 6V heater transformer, rated at 2A 

Half -wave metal rectifier rated at 60mA 
Pilot bulb, 6V, 0.04A in Bulgin holder, type 

MES 103 
Speaker -Sin. moving coil unit 

about 7in. long, are cut near the top and bottom 
of the back panel. These are covered by strips 
of thinner ply mounted on spacers in such a way 
that nothing could be pushed into the interior of 
the case. This arrangement was found to be fairly 
satisfactory from an acoustic standpoint because 
whilst the slots provided the necessary pressure 
outlet for the speaker back, the outer strips 
provide some of the damping necessary to prevent 
bass resonance. 

The entire assembly is joined 
with panel pins and an adhesive 
and then dried thoroughly in the 
oven to assist the curing of the 
adhesive and to reduce the water 
content of the plywood It is then 
fitted with a handle and feet to 
ensure that it will stand firmly. 
Finally, it is primed inside and out 
with a solution of shellac in 
methylated spirit to render it 
waterproof and finished with high - 
gloss enamel. 

The front panel is secured in the 
case by six chromium -plated wood - 
screws, lin. long, which are inserted 
in holes drilled in the edge of the 
plywood. ' This procedure, whilst 
not in the best traditions of wood- 
working, eliminates the need for 
the blocks in the corners of the 
case, which would otherwise have 
to be used, and which would waste 
a considerable amount of space. 

(To be continued) 

V2A 

Fig. 6. -A possible modification for receiving one L.W. station. 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £13.6.8 (P. & P. 101 -) 

rapped input 200 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 16 x 61 z 511n. high. New manufacture. 12 Piths. guarantee. 
Dial 149 x 4 in. in black and yellow. 
Pick -up. Extension Speaker. Ae., E., hd Dipole sockets. Five "piano" 
push buttons -OFF L.W., M.W., F.M. and Gram. Aligned and tested. 
With all valves and O.P. Transformer. Tone Control Fitted. 
Covers 1.000 -1,900 3M, . 200500 M.; 88 -98 Mc /s. 
Valves EZ80 rect., ECHH81, EF89, EABC80, E1.84. ECC85. 
Speaker and Cabinet to fit chassis (table model). 47/6. 
10 z 6In. ELLIPTICAL SPEAKER. 20/ -, to purchasers of this chassis. 
TERMS: -(Chassis) 24.16.8 down + 10 /- carr. and 6 Monthly Payments 
of 30/-, or with Cabinet and Speaker 25.10.0 down and 7 Monthly Pay- 
ments 32/ -. 

BATTERY ELIMINATOR. For 4 Low Consumption Valves 
(96 range). 90 v. 15 mA. and 1.4 v. 125 mA. 42/8 (2/8 post). 200 -250 v. 
A.C. Size 51 z 31 z 21n. Also for 250 mA, 1.4 v. and 90 v. 15 mA at 
same price. 

THE "CABY" 
TEST METERS 

Prices include Test Prods, 
Batteries, Instruction Book. 
Also measure dB. Accuracy: 
A.C., 3 per cent, D.C., 2 per cent. 

A -10 £4.17.6 
B-20 £6.10.0 

1000 v.)l0K and 1M ohms; 
and D.C. 

mA and 2550, . D.0 
500 and 

59 z 31 x llln. Weight 17 oz. 

B- 20--10E ohms/v. on 0.5 v. and 2.5 v.; 41( ohms /v. on 10, 50. 250 

500 and 1000 v., A.C. and D.C. Resistance, 2K. 200E.. 2 M and 20M 
ohms.; D.C. current, 100 mlcroA, 2.5 mA. 25 mA, 250 mA. Size; 
51 z 31 x 2910. Weight. 24 oz. 

8 -VALVE AMPLIFIER (INC. 
RECT.). 4 watts. Valves ECC83, EL84, 

and EZ80. Controls, volume, bass and 
treble. On/Off switch. (Chassis size 

69 z 3 it 2910.) 691n. round or 7 it 41n. 

elliptical speaker. Not suitable for 

microphone input. A.C. only. 

75/- (3/- p. & p.) 

TAPE RECORDER FOR ONLY £17.17.0 
(10/- carriage) 

A QUALITY ARTICLE. 
Valves EZ80, ECC83, ECL82, 
DM70. Acos Crystal "mike ", 
8501t. Tape and extra spool. 
3fin.lsec. Mike and Radio 
inputs; Vol. on/off tone, 
Ext. L.S. and Monitor. Fast 
forward and reverse. Cannot 
be accidentally erased. Magic 
Eye Indicator. 7 z 410 
Speaker. Cabinet 14 z 119 z 
710. 

Supplied completely built 
and in cabinet. 

B.S.R. "MONARDECK" FOR TAPE SINGLE SPEED. Our 
price only 28.10.0 including 850 ft. 1st grade tape, Carr. paid. 

ELECTROLYTICS, ALL 275 v. 100 +200mF, 5 /.: 100- 400mF, 
77118; 1P -40 -32m P8 8; 20 90. for . 9/ for 3 2mF, -freeF. 
NEW 

Ó Ó.0'WAXED 2, Ó XEDITÓ 2B5 LAm 9 %T 
V. 

21 for 
above, 

post 0.002, 
0.0005, 

LISTEN 
WITHOUT INTERFERENCE 

Fully built V.H.F. /F.M. Set for 
28.8.0 (3/- post). Covers 88-95 Mc /sec. 
Wired, aligned and tested. Mollard 
permeability tuner and 4 valves 
(ECC85. ECL82 and two EF91), + 
2 diodes. Cheap room dipole. 10 / -. 
300 ohm twin feeder, 8d. yd. 
Avatlaole as self -powered tuner 
chassis at 27.10.0 (p. & p. 3/ -). 

GRAMOPHONE 
AMPLIFIER with Sin. 
SPEAKER. Baffle 129 z 
bin. EZ40 and EL41. Tone 
and Volume. On/Off 
switch. Two Knobs. 
Ready to play. Useful 
for Stereo. 

ONLY 63/ -, post 3/- 

AUTOMATIC RECORD 
CHANGERS COLLARO 
CONQUEST with manual Play 
also. 4- speed, A.C. mains 200- 
250 v.. see illus. 

ß7.10.0 (5/- P. & P.) 

B.S.R. UA8 4-speed auto- 
changer. 28.10.0 (51- carr.) or 
with Stereo Head, 28.17.8 (5/- 
carr.). UA14, 27.10.0 (5 /- carr.). 
All with Crystal Turnover Head. 

PUSH -PULL AMPLIFIER £4.15.0 

Brand new 200 -240 A.C. 
mains. Bass, treble and vol. 
controls on flying panel. 
Valves EZ80, ECC83 and 
2-EL84 giving full 8 w. Chas- 
sis 12 it 39 x 391n. With o.p. 
trans. for 2-3 ohm speaker. 
Suitable for Crystal Mike 
Input. Stereo Version same 
size 25.15.0 (P. & P. 3/ -). 

(3/- 
P. & P.) 

TWO -TONE BROWN RECORD PLAYER CABINET (with 
Motor Board 

(5/- cart.). Size 17 115 

Gramophone 
811 

Amplifier 
New. 

HL 

BSA UA8 autochanger to fit 28.10.0 (extra carriage 2/6). 

COLLARO STUDIO TAPE TRANSCRIPTOR. 8 MOTORS. 

3 SPEED. Push Button Controls. 212.10.0 (10 /- cart.). 

ALL ITEMS GUARANTEED 12 MONTHS -B.V.A. VALVES 

3 MONTHS 

Send 
ods. Delivered by retuurn. Terms:-One-third 

for 
downgannd balance 

7/8 in 
four equal 

ti l monthly payments. Postage with down 

SEE SPECIAL TERMS FOR A.M. /F.M. CHASSIS. 

Posted Orders to Camberley Please. 

GLADSTONE IIADIO 58A HIGH STREET, CAMBERLEY, SURREY. Tel. 22791 

Also at 247 New Road, Portsmouth, Hants, and 56 Stokes Croft, Bristol 1. 

Camberley closed Saturdays. Portsmouth and Bristol closed Wednesdays. 
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D.C. Voltage A.C. Voltage 0- 100mV. 0- 10 V. 0- 2.5 V. 0- 25 V. 0- lo V. 0- 100 V. List Price. £9:10s. 0- 25 V. 0-- 250 V. 
0--- 100 V. 0- 1000 V. complete with Test Leads 
0--- 250 V. and Crocodile Clips 0- 1000 V D.G. Current 

Leather Case if required 391. 0- IOOwA 0- ImA Size: 51 x 31 x 14in. 0- IOmA Weight: 1 Ib. approx. 0- IOOmA 0- 1 A 

Resistance 0- 20,0000 
0-2MLJ 

Designed to otter the widest possible range of accurate anu reliable measurements at the lowest possible price, the versa- tility and usefulness of the Multiminor are now further extended 
by specially designed leads. These new leads, available at no extra cost, will accept crocodile clips or PRODCLIPS. 
The Multiminor takes full advantage of the possibilities of 
printed circuit techniques to achieve outstanding compactness 
and economy of weight. The scale is clear and open. The fine 
red colour pointer and effectively damped movement facilitate 
easy and rapid reading. 
For use in Radio, TV, Electronics, Motor Vehicles, domestic 
appliances, workshop equipment. you'll find the Multiminor 
a great little meter: 

Use PRODCLIPS with the MULTIMINOR (Pat. No. 748811) 

These cleverly designed spring- loaded insulated prods are 
the complete answer to a long -standing problem.Press 
the trigger to open, release to grip. Keep your hands free 
no matter how difficult of access your test points may be. 

151- per pair 

...with the 
MULTIMINOR 

Write now for illustrated lterature to:- 

4:WIL 3LTxx 

AVOCET HOUSE - 92 -96 VAUXHALL BRIDGE ROAD 
LONDON - S.W.I VICtoria 3404 112 lines) 

A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPAN,ES 

4 POST HASTE * 
JASON F.M. TUNER KITS 

We are the authorised Jason dealer and the whole kit is as 
supplied by them. 
FMTI Standard variable tuner, complete with valves 16.17.6 

Hire purchase deposit 1117/6 and 6 monthly.., E1. 1.8 FMTI Power pack ready drilled chassis, complete ... 12.12.6 FMT2 Shelf mounting, less power supplies, complete 17.17.6 
Hire purchase deposit CIA 1.6 at 6 monthly ., . El. 4.4 FMT2 As above. but with power supplies, complete /9.15.0 
Hire purchase deposit £1,19.0 and 6 monthly E1 .9.4 FMT3 Fringe model, less power supplies, complete /9.12.6 
Hire purchase deposit /1.18.6 and 6 monthly El. 9.0 FMT3 As above, with power supplies, complete 112. 0.0 Hire purchase deposit E2.8.0 and 8 monthly.,, LI. 6.6 Mercury 2 Switched tuner with A.F.C. TV sound /10.15.0 
Hire purchase deposit ¿2.3.0 and 8 monthly... LI. 4.0 JTV /2 As above, but shelf mounting and powered ... 114.15.0 
Hire purchase deposit 12.15.0 and 12 monthly El. 2.0 The Instruction Book is included in all kits. 

REQUIRED CHANNELS MUST BE SPECIFIED FOR 
SWITCHED TUNERS 

Instruction Book for EMT!, FMT2, and FMT3, 2/6. Mercury 2 
and JTV /2, 316. 

A more detailed list can be sent upon request. 
ALL JASON TUNERS ARE ON DEMONSTRATION 
ALL THE ABOVE TUNERS ARE ALWAYS IN STOCK 

* POST FREE 
TRANSISTORS 

0C44 Mixer ... 121- 0071 Audio ... 816 
0C45 I.F. 121_ 0072 Audio 84 All Brand New Mullard and Not Sub -Standard. 

Matched pairs of 007 I and 0072 can be supplied at no extra cost. 
"PRACTICAL WIRELESS" 

POCKET SUPERHET 
Osmor printed circuit version. Osmor Rod Aerial, 10/ -. I.F,T.s 
and Osc. Coils, 2216. Osmor Driver, 11/6. Osmor Output, 1016. 
Set Millard Transistors, 6116. 1.B. Gang, II/_. Trimmers, 2/8 pr. 
Set Condensers, 151 -. Resistors, 616. Ardente Vol. Control, 1016. Ardente W /C, 3/6. Speaker, 19/10. OA81 diode, 41_, Hardware, 
4/6. Printed Circuit, 9/ -, Case and Knob, 7/6. PP4 Battery, 21-, 
Leaflet illustrated, giving lull instructions and constructional details, 119. 
All the above components, if purchased at one time 19.19.6 
WEYRAD P50 Coils and transformers for a dual wave transistor 

Superhec, with printed circuit and ferrite rod aerial. Long 
and medium wave aerial RA2W, Osc. coil P50 /IAC, Ist 
and 2nd I.F. Transformers P50/2CC, 3rd I.F. transformer 
P.50 /3CC, Driver transformer LFDT2, Printed circuit 
PCAI. Constructors' Booklet 2/3. The above WEYRAD 
set with book, 12.16,0. 

COLLARO STUDIO DECK. List price /17.10.0, OUR PRICE 
112.19.6. Hire purchase deposit ¿2.19.6 and 8 monthly 27/6. 
WE PAY ALL POSTAGE AND INSURANCE ALL 

MONEY WLLRBE REFUNDED IF REQUESTED 

SURBITON PARK RADIO Telephone: KIN 5549 
(Established over 30 yars) Hours: 9 a.m. to 6 p.m. 1 p.m. Wed. 48 SURBITON ROAD, 

KINGSTON UPON THAMES, SURREY Open 

do not close for lunch 
Open all day Saturday 
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A Versatile 
PRACTICAL WIRELESS 1075 

BUILDING THE POWER PACK, 

AND COMMENCING TESTING 

TAPE RECORDER 
(Continued from page 1021 of the 

March issue) 

INALLY, the earth bus -bar, made of thick 
(16s.w.g. or thicker) tinned -copper wire is connected 
as shown in Fig. 15. It should touch the chassis at 
one point only, i.e. a solder -tag fixed to the 
mounting bolt of socket B. All under -chassis 
wiring has now been completed and is checked, 
before turning the chassis over and mounting the 
output transformer and panel components. The 
neon lamp may now be mounted if it does not 
have its own leads for reasons given previously. 
The output -transformer wiring is shown in Fig. 14: 

R12 can be mounted across two spare tags on the 
output -transformer. 

If the record level indicator is added to the 
panel, a single -pole single -throw switch is put in 
one lead to switch the meter off when it is not 
required. The leads to the meter are connected 
to the output transformer secondary; all small 
meter components are mounted on a tag- board, 
which is fixed to the top of the chassis. 

The component values for different full -scale 
deflections are approximately - 

500µA R29 = R 30= 4.7k. 
ImA- R29= R30 =22k. 
2mA R29= R30 =1k. 
5mA- R29= R30 =470Q. 

Trial and error will show the correct meter 
deflection for a satisfactory recording: If too low 

Socket 
A' To SA 

By D. L. Woolley 

a deflection results, reduce R30 in value until the 
meter reads about half f.s.d. at the correct level. 

The Power Pack 
The power pack still remains to be built. This is 

constructed on an aluminium chassis to the 
dimensions given in Fig. 16. It is easily built; 
direct connections being made. The leads from 
the mains transformer are connected to two 5-way 
tag -strips. mounted on the chassis using the trans- 
former fixing bolts. The mains input panel is 

shown in Fig. 18 The panel is cut from 16s.w.g. 

To pin 3 
of V2 Rr2 

To so 
Loudspeaker 

e 

Fig. I4. -The circuitry of the output transformer and its 
associated components. 

To earthed section of switch 

Grommet for 
leads from 

SD to Neon lamp 

Tone 
Control 

Volume 
Control Socket 

8' 

To SA/ CS 
To RIO 

To SC -T / \ ,- \ 
QJ) I ° 4,/ 

Socket 'C' 

To tag M 

To tag IS 

V2 EF86 V/ EF86 

Grommet for leads to 
Output Transformer 

mounted on top 
of chassis 

Main 
tagboard 

To C3 

Equa ising 
tagboard 

Earth - 
Busbar 

To tag 2+ 

b 603V Socket HT / \HTt r Wearers 111 
11115. 

-The wiring diagram of the underside of the main chassis. 

The earth busbar is soldered to tag E 'ruar socket 
and lifted 2, clear of chassis 
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I- 3 
Grommetted 

hole for 
Power Leads 
to Amplifier 

PRACTICAL WIRELESS April, 1961 

a 

/12''-41 

Grommet fed 
hole for _ 

Meins cable 

1 i dia for V5 

(Octal base) r ( 2 dia. 

Mains Transformer+ 
drill holes to suit 

r 32dia. 
1 dia. 

Smoothing Choke 
24 tilt to right to avoid I 

Tape Deck drive motor 

75 

aluminium. It is wired so that as long as the mains 
supply is connected, the neon lamp is illuminated. 
this was found to be the best position as the 
recorder was often used in buildings which had 
switched sockets and the neon thus showed 
whether they were switched on or not, even before 
the recorder was itself switched on. 

Testing the Recorder 
The recorder although not complete may be 

tested at this point. After checking once more for 
faults, connect the power -supply to the amplifier 
temporarily, insert the valves, connect a 30 loud- 
speaker and switch on. If, after warming up, there 

4r 

2P" 2 

4 3r 

Drill to suit 
Neon lamp 

Drill 
to suit 
3 pin 
Mains 
Socket 

4 - 
Drill to suit 

DPST switch 

Materia/ 
16S.WG 

/uminiu 

32 dia 32dia 

Fig. 18 (Above). -The drilling dimensions for the mains 
input panel. 

Fig. 19 (Right). -Details for mounting and positioning the 
function switch. 

%2 flange 

is a violent howling noise, switch 
off immediately and reverse the connections to either the 
output transformer primary, or 
secondary. but not both. 

If the low -gain socket B is 
touched there should be a loud 
hum from the speaker. A micro- 
phone (crystal or similar high 
impedance type) plugged in 
socket A should be tried. 

(continued on page 1126) 

Fig. 16 (Left).- Constructional details 
of the power pack chassis. 

Fig. 17 (Below). -Some more details of 
the function switch referred to on 

page 988 of last month's issue. 

To P25 
on Main 
Tagboard 

To Socket 
A' 

Ban` 2 

To SC 3 
on bank ! SA 

Screened 
lead to 

pin 9 of 
VI (EF86) 

To C/7 
Bias 

/ Oscillator 

Potation 

To HTt 
pin 9 of V3 

To CI4 
on Main 
Tagboard 

To SA3 
on 

bank 2 
Bank 1 

Socket 
4' 

To Socket C 

Function 
Switch 

Chassis 

Potation 

Switch 
p /ate 

Bank 2 

Oscillator Aluminium Compartment screen 

Bank I 

6BA nuts 

6BA bolts 
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BY THERMION 

AN acquaintance of mine, who spends his entire 
working time servicing radio and television 
receivers, visited me the other day and com- 

plained bitterly about the increasing use of trans - 
sistors. He saw one or two miniature pocket 
transistor sets which I was playing about with and 
remarked that the man who invented the transistor 
was Public Enemy No. 1. He appeared to feel so 
bitter about this that I went further into the 
question 

It appears he finds that servicing and fault- 
finding in the modern transistor set built on a 
printed circuit board is at least ten times more 
difficult than with the older type of set. 1 told him 
that this was not my experience and I know from 
letters which the Editor has received that a very 
large proportion of our readers also prefer the 
new techniques. It does, however, raise an 
interesting problem and I should like to hear from 
any other reader who agrees with my friend. It 
could, of course, be that his experience was 
exceptional, or that the particular receivers which 
he had dealt with were of special design. I have 
constructed several transistor sets over the past 
few months, some of them amateur designs, some 
from details published in these pages, and three 
or four commercial kit sets. In many cases these 
have been vefy easy to build, one especially having 
special resistors provided with flat strip ends which 
fitted into the holes in the printed circuit board 
and the edges of the strip cut into the sides of the 
holes so that the resistor remained in place without 
soldering. It was thus possible to insert all the 
resistors from one side, then turn the board over 
and solder all points at one fell swoop. Another 
point about this particular home -constructor kit 
was that the stepped ends of the strips on the 
resistors held them slightly above the board so that 
when the set was finished it was still possible to 
see the R number. In some of the circuits which 
I have seen, even commercial models, the R and C 
numbers have been obscured by the component, 
and probably this is one of the main difficulties 
which beset the serviceman. Where the apparatus 
is very compact, using a small board crowded with 
parts, I can well understand the difficulty of access, 
as well as reading a value if the wire ends have 
been bent so that the colour coding spots are 
underneath the body of the resistor. It is as 
well, if you are making up a set to bear this point 
in mind, and when you bend the wire ends of 
either resistors or condensers, bend them away 
from the markings or values so that when soldered 
into place you can still read the value. 

Solder Problems 
While on the subject of connecting these parts 

into a set I should like to mention that a reader 
recently wrote to say that when he built a set on 
a printed circuit panel he had gone to the trouble, 
before starting construction, of soldering the entire 
surface round every hole which was marked. I do 
not recommend this procedure. Firstly, it is not 
necessary, as, provided the surface is clean, the 
solder will run better and will run round the wire 
and the edges of the hole if the iron is applied at 
the right temperature and if the right cored solder 
is used. Secondly, the double application of a 
soldering iron may result in the metal coating 
lifting from the board -and this can be a real trouble 
as it may fracture and lead to a fault which is very 
hard to find. I know that some printed circuit 
boards are supplied with a surface flux already 
painted on and no previous treatment is necessary. 
Others are best prepared by lightly cleaning the 
surface by wiping with a rag dipped in warm 
water and a small quantity of detergent and 
then drying thoroughly. This should only be done 
immediately prior to actually working on the 
board, as when thoroughly cleaned in this manner 
the surface takes the dirt from the atmosphere very 
much more quickly, and your cleaning process may 
have removed any protective coating which had 
been provided. Use a very thin cored solder and 
remember to apply the iron and the solder together 
to the wire and use a bit with the tip cleaned all 
round and of a shape which will enable you to 
touch both the wire and the printed circuit. The 
moment you see the solder run, remove the iron 
and the solder and nothing but a neat round blob 
of solder should remain. 

Working to a "Thou" 
Most of my readers are aware that engineers and 

mechanics now work to a thousandth of an inch 
almost every day of their life and that this measure- 
ment which was at one time regarded as very fine 
engineering is now more or less a common factor. 
I recently went over a factory to see some of the 
modern developments in electronics which are 
taking place and was most impressed with some of 
the tolerances which were being used. The " thou 
seems to have taken a back seat in this factory, but 
the surprise came later when I was seeing some 
apparatus used in a modern satellite installation. 
I was shaken by the remark that the work was 
being tested to one thousand- millionth of a second! 
I must confess that this left me rather cold and 
I tried to form a mental picture of such a time 
interval. It is bad enough trying to picture 
" endless space ", but I feel that one thousand - 
millionth of a second is the end. But no doubt 
as time marches on even this figure will begin to 
take a back seat, just as the measurement above 
has done, and perhaps a time will come when 
negative measurements of time will be usedl 
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A Portable Transceiver for 7OMcis 
A SIMPLE -TO- CONSTRUCT 3 -VALVE 

e INSTRUMENT 

XPERIMENTS that have been carried out 
involving small portable rigs working at 
VHF, make the author feel confident that the 
apparatus to be described, gives a good introduc- 
tion to the VHF portable aspect of amateur 
radio. Compared with the size of the " 38 ", 
" 18 ", " 68 " and B.C.611 sets, the 70Mc /s trans- 
ceiver is smaller, and performs equally well, if 
not better. No difficulty should be experienced 
in construction provided the instructions are 
followed carefully. 

Circuit Details 
As can be seen from the circuit diagram the basis 

of this rig is the well known super- regenerative 
detector, and by the throw of a single switch 
(SW1), it is converted into a self- excited oscillator. 
The 3V4 valve was chosen to fill this position, 
although almost any small battery output pentode 
or tetrode could be used. The first A.F. stage is a 
high gain amplifier which permits a crystal micro- 
phone to be used. Also, this stage provides 
considerable gain from the detector to be further 
amplified to good earphone level. The 1S5 is suited 
to this stage in which low microphony is a very 
desirable asset. Even whilst walking, the small 
amount of mechanical vibration could cause 
strange effects, if an unsuitable valve were used. 
The 3V4 again, was employed in the output/ 

, R 
Sw! 

RFC. 

VCI 
3-30pF 

...1. 
/ r 

C 

LI 

,1 

Rl 
4.7M0 

.."SOpF 

-VC2 
3-30 
pF 

Cr 
SOpF 

RFC8 

T 
j¡ C3 

101pF; 
11 L--_I 

C4 
0.001 

FF 

By O. Diplock 

modulator stage. The 
output of the mod- 
ulator should be half 
of the transmitter in- 
put for 100per cent 
modulation, and in 
this circuit very near 
l0oper cent modula- 
tion was obtained, 
with good quality. 

The Controls 
Tuning the receiver/ 

transmitter frequency 
is extremely simple, 
and is accomplished 
by means of only one 
control. 

The only essential 
controls which are on/ 
off and send /receive 
have been situated 
for ease of operation, 
on the side of the 
case. The tuning 
ensures that, as may 
be noted from the 
circuit, the Tx is 

The completed 
Transceiver. 

P4 .ziuïì 
PS 

Mñ 

2 V1 
3V4 

Swl 

1sí1 

r 

-41 

R 

Swlb 
I 

I 

0--01I 

® 

RFC 

C6 2 N F P6 
1M0 / 

V2 C7 
155 

5 
OO NF 

1Mfl 

C2 S 
5OpF 

' I 

Crystal mic. 

n`CS 
Ó,NF 

R8 
680 

R7 
22 
MO 

O HTt 90V 

Earphone 

V3 
3V4 

611- - -- 

On 
switch 

O Q 
u HT- 
11 

;iSw2 

11 

O 

15V . 
Fig. l.-The circuit diagram of the transceiver, with the switch SW.I in the "receive" position. 
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always operating on the same 
frequency as the Rx, and once 
set, needs no adjustment. On 
" receive " the detector func- 
tions in the " Positive Drive " 
arrangement, and with the 
switch in the send position, the 
grid leak resistor is switched 
from a 4.7M to a 15k com- 
ponent. In this state the oscil- 
lator supplies power to the car - 
radio type telescopic aerial. t 

The A.F. amplifier is connected 
to the x, Rx switch SW I which 
brings in or out the cristal 
microphone, or the detector 
depending on the position of 
the switch. Modulation using 
the Heising choke method was 
decided upon, the earphone 
taking the place of the conven- 
tional L.F. choke In this way the speech 
automatically monitored on transmit. 

A 90V battery supplied the H.T., whilst a 1.5V 
battery supplied the L.T.. The total L.T. current is 
250m.4, using the valves specified, and the H.T. 
current drawn on receive was about 14mA and on 
send, about 20mA. 

Mechanical Construction 
The main case dimensions are 12in. x 3in. x 2' in. 

deep. The dimensions allow plenty of room for 
battery changing and valve replacement. The valve 
deck was wired and tested before fitting in the 
case. In this way cramped working was avoided. 

No special notes are required regarding chassis 
construction, but a glance at the drilling details 
will clarify assembly. 

Wiring and Assembly 
The points to bear in mind when wiring are: - 

1. Keep all H.F. leads short and direct. 
2. Use rigid connecting wire. 
3. A.F. leads should be of the screened type. 

2% 

Bend 
along 7 
dotted 
lines 

Material 
18 SWG Aluminium 

Fig. 

is 

Material j 
IBSWG Aluminium 

4 J1-7( 
4 Ho /ea(X1) topped 613.4 

Fig. 4. -The A.F. chassis. 

The coil LI and condenser VC2 should be 
securely soldered to the through -terminals posi- 
tioned adjacent to VI. One end of the coil is 

connected to the strapped anode and screen. The 
other end in series with a 50pF ceramic capacitor 

Earp/tee 

1079 

Drill to suit 
Aerial 

Crystal Microphone 

/(see text) 

2.- Constructional details of the main case. 

Fig. 3. -A corner bracket. 

to the control grid of 
V 1. These leads com- 
prise the main tuned 
circuit and should be 
kept as short and direct 
as possible. The radio 
frequency chokes (RFC) 
may be made by wind- 
ing a single layer of 
36s.w.g. enamelled Material IBSWG Aluminium 
copper wire on a high 
value resistance, of about 500k. The original 
wires of the resistance being used to anchor the 
choke winding. 

A pair of high resistance headphones were used 
with the prototype, one of which was stripped, 
leaving only the case. This was used for housing 
the microphone. A distance of approximately 7M. 

should separate the centres of the earpiece and the 

T 

J6 

Drill and 
Bend along tap 68.4 

dotted lines I ßfß 

COMPONENTS LIST 

All resistors }W 20per cent tolerance 
RI -4.7M CI -50pF silver mica 
R2 -15k C2 -SOpF silver mica 
R3 -IM C3 -0.1µF ISO VW 
R4 -33k C4- 0.001µF ISOVW 
RS -33M C5 -0.1µF ISOVW 
R6-IM C6-2µF 150 VW 
R7-2.2M C7- 0.05µF ISOVW 
R8 -680!I C8 -0.IµF ISO VW 

VCI- 3 -30pF Concentric trimmer 
VC2- 3 -30pF Concentric trimmer 
RFC -(see text), four required 
VI, V3 -3 V4 
V2 -1 SS 
Three B7G valve bases 
One double pole on ¡off switch 
One 3 -pole change over Yaxley switch 
AE -3 to 4ft telescopic whip 
H.T. battery -90V (8126) 
L.T. battery -ISV (U2) 
Chassis -See Figs. 4, S and 6 

Earphone -20000 impedance 
Crystal microphone insert 
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Meter's/ 4 ho/es (8) to sult 
/BSWG through-chess/s 

Aluin/n/urn termine/s 

PRACTICAL WIRELESS 

87G 
vive 
Rese 

Bak outside 
C 

ho/ei (A) 
Vdie. 

J' 

2iÓ/- 
2ig 

Fig. S.- Drilling details of the oscillator chassis. 

jf66 

4 ho/es 
1/e'dN 

Miter /el 
/8 SWG 

A /uminiuin 

{- í13J2 

Fig. 6.- Constructional details of the cover plate (see 
text). 

microphone, but this dimension would depend on 
the individual constructor's requirements. 

Screened leads should be used in connecting the 
microphone to the send /receive switch and to the 
grid of the IS5 valve. Careful screening of the 
anode wiring of the 3V4 to the send /receive switch 
is necessary to eliminate any possible audio feed- 
back. 

Coil Details 
LI for 70Mc /s. -6 turns of I6s.w.g. enamel 

copper wire iin. in diameter 
LI for 28Mc /s. -10 turns of 16s.w.g. enamel 

copper wire zin. in diameter 
Experimental 2m coil. -1 turns of I4s.w.g. 

silver plated copper wire ;in. in diameter 

L 

April, 1961 

Wiring of the A.F. stage 
and the modulator should be 
in common with conventional 
audio equipment. No particu- 
lar details are required save 
those which have already been 
mentioned. 

Aligning 
With the valves plugged in 

their respective sockets and 
assuming H.T. and L.T. con- 
nections are correctly made, 
a pronounced hiss should be 
beard in the earpiece. 

If there is no noise at 
all check that the send/ 
receive switch is in the 

receive position and adjust the aerial capa- 
citor VC1 to minimum capacity with the aerial 
at its maximum length. The quench hiss will 
then be heard. With the aid of an absorption 
wave -meter or crystal oscillator tuned to 70.3Mc /s 
adjust VC2 until the quench hiss drops in volume. 
Remove the absorption wave meter or crystal 
oscillator and the quench hiss will be heard again. 
Increase the capacity of VC1 until the point is 
reached where the hiss just starts to fall off, and 
re -tune VC2 as before. The transceiver is then 
ready for operation. 

The transceiver was primarily intended for use 
on the 70Mc /s (4m) band, but has been tested on 
28- 30Mc /s (10m) and found to perform equally 
well. the author sees no reason why the specified 
oscillator valve should not function satisfactorily 
on 144Mc /s. 

Results 
Good signal strengths have been obtained whilst 

testing the receiver portion from BBC TV sound 
at R5 S9 +; Wrotham F.M. transmissions at the 
same strength. Though the power input to the 
oscillator is quite low, about 0.5W, ranges of two 
miles (across town) or so have been obtained, and 
reports of R5 S7 -8 both ways been exchanged 
using two such rigs. 

It must be emphasised that a Post Office 
amateur transmitting licence is necessary before the 
transmitter be put into use. 

New Headquarters 
IN two week -end operations, 

Philips Electrical in January 
moved their Scottish organisa- 
tion into the company's new 
regional headquarters, Highland 
House-situated in the heart of 
Glasgow. 

The moves were made during 
the week -ends of January 21- 
22nd and January 28 -29th, and 
Mr. Norman Houston, Philips 
Electrical Scottish Regional 
Manager, expected that his 
whole organisation would be 
completely established and in 
full working condition in High- 

in Glasgow 
land House by February 1st. 

The first move to Highland 
House, which stands at the corner 
of Waterloo Street and West 
Campbell Street, was that of 
the company's Scottish stores, 
service department and lighting 
division, which were a quarter of 
a mile from the regional offices, 
which are at Bothwell Street. 

During the January 28 -29th 
week -end, all the offices and 
showrooms were moved to 
Highland House, the position of 
which is only two minutes' walk 
from the Central Station. 

SEARCH AND RESCUE AND 
HOMING EQUIPMENT FOR 

THE ARGENTINE 
ULTRA ELECTRONICS 

LIMITED have negotiated a 
contract with the Argentine 
Aeronautical Mission for the 
supply of SARAH, search and 
rescue and homing equipment. 

Three airborne transmitter/ 
receivers with search aerials will 
be supplied, for installation in 
Beaver aircraft, and a quantity of 
personal beacons. 

This contract extends SARAH 
coverage to the south -west 
Atlantic, bringing the number of 
countries supplied up to twenty - five. 
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Easy-to- build kit - sets of 

PRACTICAL WIRELESS 

AMATEUR TRANSMITTER Model DX-100U 
Covers all amateur bands from 160.10 metres. Self - 
contained including Power Supply £7H.1 O.O Modulator and V.F.O. 

"HAM" TRANSMITTER Model DX4OU 
From BO -10 m. Power input 75 w. C.W., 60 w. peak 
C.C. phone. Output 40 w. to aerial. Com- £29.10.0 
pact and self -contained. Prov. for V.F.O. 

VAR. FREQ. OSCILLATOR VF -1U 
From 160 -10 m. Ideal for our DX -400 and similar 
transmitters. Price less valves £8.19.6. £10.12.0 

R.F. SIGNAL GENERATOR Model RF -11.1 

Up to 100 Mcis fundamental and 21)0 Mc /s. on 
harmonics and up to 10OmV. output on all £11.11.0 bands. 

AUDIO SIGNAL GENERATOR Model AG -9U 
10 c/s to 100 kc /s. switch selected. Distortion 
less than 0.1% 10 v sine wave output £19.3.0 metered in volts and dB's. 

VALVE VOLTMETER Model V -7A 
Measures volts to 1,500 (D.C. and R.M.S.) and 
4,000 pk. to pk. Res. 0.152 to 1,000 MS2. D.C. input 
imped. 11M(2. Complete with test prods £i3.0.0 
leads and standardising battery. 

Portable 23,4 in. SERVICE 'Scope Model OS -1 
Compact portable scope ideal for servicing and general 
work. Y amplifier sensitivity 10 mVicm; response 
±3 dB 10 c /s -2.S Mc /s. Time base 15 0-I50 kc s. 

Printed circuit. Case 71 x 4d x I2 =sin. long. £18 19 6 
Wt. only IO ',lb. 

5 in. OSCILLOSCOPE Model 0 -12U 
Has wide -band amplifiers, essential for TV servicing. 
F.M. alignment, etc. Vertical freq. response 3 c /s. to 
over 5 Mc /s. without extra switching. TIB £34.15.0 
covers. 10 c/s to 500 kc s. in 5 ranges. 

RES. -CAP. BRIDGE Model C -3U 
Measures capacity 10pFS to 1,000µF 
1000 to 5 MCI and power factor 5-450 v. 

test voltages. With safety switch. 

SINGLE CHANNEL AMPLIFIER, MA -12 
10 -12 watt Hi -Fi amplifier. Extremely low £9.19.6 
distortion and wide frequency range. 

"GLOUCESTER" EQUIPMENT CABINET 
464 x 30 x 2lin. deep Mk.I houses Record Player 
Stereo Amplifier, F.M. Tuner, records, etc. Mk. II 
will house a Tape Deck in addition. Left in the white 
for finish to personal taste. 
Mk. I ... £15.18.6 Mk. Il ... £17.8.6 

resistance 

£7.19.6 

"CHEPSTOW" EQUIPMENT 
CABINET 
Ideal cabinet for small rooms or armchair 
operation. Houses Record Player, F.M. 

£10.10.0 Tuner and Stereo Amplifier. 

'PACKAGED DEALS' of H 
Equipment including TAPE DECKS 
(Collaro or Truvox). RECORD 
PLAYERS (Collaro or Connoisseur) 
and DECCA Plea PICK -UPS 

Write in to see how these deals save you 
further money: 

r 

F.M. TUNER 

S.33 

5.88 

DX-40 

UXR-I 

OS-1 

SS U-I 

1081 

highest quality at lower cost 

GRID DIP METER Model GD -lU 
Coverage from 2 Mus. to 250 Mcis. Complete set of 
plug -in coils provided. £9.19.6 

TAPE RECORDING /PLAYBACK AMPLIFIER 
Model TA -1 
Monaural (TA -IM) L16.14.0. Conversion unit to 
Stereo L6.0.0. Stereo (TA -IS). £22.4.9 

SHORT -WAVE TRANSISTOR PORTABLE 
Model RSW -1 
Extending aerial, leather case, 2 short -wave bands 
Trawler and Medium. £20,18.6 

6- TRANSISTOR PORTABLE Model UXR -1 
Pre -aligned I.F. transformers, printed circuit, 7 x 4in. 
high -flux speaker. Real hide case. £14.18.6 

DUAL -WAVE TRANSISTOR RADIO UJR -1 
This sensitive headphone set is a fine introduction 
to electronics for any youngster. £2.16.6 

HI -FI F.M. TUNER 
Tuning range 88 -108 Mçls. For your convenience 
this is available in two units sold separately as follows: 
Tuner- Unit (FMT -4U) with 10.7 Mc /s, I.F.foutput 
(43.2.0 inc. P.T.). I.F. Amplifier (FMA -4U) com- 
plete with cabinet and valves (L10.10.6). £13.12.6 

HIFI 16W STEREO AMPLIFIER Model S -88 
IOmV. basic sensitivity (2 mV. available, LI extra). 
Ganged controls. Stereo- Monaural gram. radio and 
tape recorder input. Push -button selec- £25.5.6 Lion. Two -ton grey metal cabinet. 

6W STEREO AMPLIFIER Model S -33 
3 watts per channel, 0.3 °0 distortion at 2.5 w /ehrs 
20d8 N.F.B. Inputs for Radio (or Tape) and Gram. 
Stereo or Monaural, ganged controls. £11.8.0 Sensitivity 100 mV. 

TRANSCRIPTION RECORD PLAYER RP-1U 
4 -speed A.C. motor Ronette Stereo/ £12.10.0 Mono pick -up. Complete with plinth. 

HI -FI SPEAKER SYSTEM Model SSU -1 
Ducted -port bass reflex cabinet "in the white" 
Twin speakers. With legs LI I.12.6. £10.5.6 

"COTtWOLD" HI -Fl SPEAKER SYSTEM KIT 
Acoustically designed enclosure - -"in the white" 
26 x 23 x 15 }ìn., housing a 12ín. bass speaker with tin. 
speech coil, elliptical middle speaker and pressure 
unit to cover the full frequency range of 30- 20,000 c/s 
Complete with speakers, cross -over unit, £19.18.6 level control, etc. 

COMPLETE MATCHED STEREO OUTFIT 
includes record player, amplifier and 
twin speaker systems (pedestal speaker 
legs optional E4.14.0 extra). £42.10.0 
STEREO CONTROL UNIT USC -1 
Luxury model with press -button inputs to 
suit any pick -up or tuner and most tape - 
heads. Output 1.3 v. R.M.S. per channel. 
Printed circuit construction. £17.19.6 
STEREO HEAD BOOSTER USP -1 
Ideal for boosting tape -head output and 
low output pick -ups (e.g. £5.19.6 
Decca ffss). 

Prices include free delivery UK 
Deferred Terms 

availablq, on orders over £10 
THE "GLOUCESTER" 

EQUIPMENT CABINET 

Please send me FREE CATALOGUE (Yes /No) 

Full details of model(s) 

NAME 

ADDRESS 

J 
PW4 

DAYSTROM LTD. 
DEPT. P.W.4, GLOUCESTER, ENGLAND 

A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST- SELLING ELECTRONIC KITS 
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For Radio 
PRACTICAL WIRELESS April, 1961 

.. For Records .. For Tape 
an 040íV Chassis 

Post this coupon or write for catalogue or call at our Showroom for full demonstration and professional advice on your instal- 
lation. Open 9-5 including Saturdays. 

NAME 

ADDRESS 

PAC 

An Armstrong chassis is more than just a radio- 
gram chassis. It is a carefully designed com- 
bination 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 well as the normal AM and FM radio and 
record reproduction. All Armstrong chassis 
are suitable for use with a complete tape recorder 
or with a tape deck and its associated tape 
pre -amplifier. Where a tape deck is used we 
recommend the Armstrong Pabo -3 tape pre- 
amplifier. 
JUBILEE Mk. 2 (illustrated) 29 GNS. 1 The new and improved version of the famous Jubilee chassis. V.H.F., with automatic frequency control. Medium and long wavebands with ferrite aerial and magic eye tuning. Separate tone controls. Tape record and playback inputs. The improved amplifier provides 8 watts push -pull output. 
AF208 22 GNS. 
An AM /FM chassis of 5 watts output covering the VHF and Medium bands, Although an economically priced chassis, this has the same superior finish and components as our more expensive models. 

ARMSTRONG WIRELESS & TELEVISION Co. Ltd. 
WARLTERS ROAD, LONDON N.7. Tel.: NOR 3213 

0-tA.S-{- Octit 
-Az, NEW 

Perfectly 
balanced 
Flat copper bit 
shaped for any 
application 
New stainless steel 
side plates eliminate 
corrosion 
Strong robust element 
with large surface en- 
sures good heat transfer 
and long life 
Improved shock resis- 
ting moulded handle. 

A really professional, high wattage 

100 WATT 
SOLDERING IRON 

costs only 29!- 
including post & packing 

Iron at an economical price. 
Suitable for operation at 12 v., 50 v., 100/110 r. 
200/220 v., and 230/250 v. 
Please state voltage required when ordering. 
Send for leaflet or order direct from: 

Standard Telephones and Cables Limited 
Industrial Supplies Division 

Stanek* Process Heating, Footscray, Sidcup, Kent 
Footscray 3333 

All elements Sash 
tested et 1000 welts 
to earth to ensure 
RELIABILITY, 
QUALITY AND 

SAFETY 

MAIL ORDER SPECIALISTS 

Please quote Dept. M.O.P.W. 
36 WINCANTON RD., HAROLD HILL, ROMFORD 

MINIATURE DYNAMIC SPEAKERS 
A must for all Build -it- yourself -Hama. Aa Supplied 
with all current transistor Kite. Can also be adapted 
or borne phones or Intercom. Sin. diameter. Resie- tan;e 70 ohms. ONLY 5, -. 

"HAMS" BARGAIN PARCEL. Limited quantity 
only. Containing all brand new quality com- 
ponente. At least 100 assorted resistor,, 25 
assorted condensers, 4 crystal diodes, tag stripe, 
etc. Only 15/. each. 

CARBON HAND MICROPHONES. 
Brand new and in orig nal cartons. Built -in on /oa suite. , bakelite 
construction, with lead and plug. 
Only 6/8 each. 

MINIATURE 
MODEL MOTOR 

(Not Ex- Govt.). 
Removed trout 
Transistor 
Tape Recor- 
ders and in 
Perfect con- 
dition. 3 to J ", ir. Only 
12 volts- 9/6 each 
Dial spind le fully reversible, 

p/4000 bearings. Approximately 
r.p.m. Size: 2lin. long x lin. 

wide. Spindle: lin. x 1 /321u. 

MINIATURE AMERICAN LEAD 
ACID ACCUMULATORS. 36 volts 
20 mA. 4 x 11 ïin. 3/6 each - 
CASES SPARE PARTS. No. 5C. 
ZA /US 1839. Complete. For W/S. 
No. 19. 15/- each. New. 

HYSTERESIS BLOWER MOTOR Manufac- tured by 
SMITHS Aircraft 
Instrs. Type: 
HMI /4. 115 volte 400 
cycles. Re- 
moved from 
New Auto- 
matic Pilot 
equipment 
but in perfect condition. Only 80 /- ea 
8ft. WHIP AERIALS. A x lit sections, 
For model radio control, etc. 7/8 cons, 

TERMS: C.W.O. or 7 days approved accounts. All our goods pre guaranteed new or in working order. Money refunded in lull if not absolutely tangled. Orders despatched saute day. NO POSTAL OR PACKING CHARGES. C.O.D. 1/9 extra. Carriage extra Ireland and countries outside O.K. 
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Improving the All Band T R F 
ADDING AN AMPLIFICATION STAGE TO THIS P.W. RECEIVER 

5 [' By D. Briars 

HIS receiver, which was originally featured in 
the April 1959 issue of PRACTICAL WIRELESS (which 
is now out of print), can be used as an amplifier 
or the power -pack may be used separately for another 
piece of equipment. The original circuit did not 
give particularly good results. Adding this extra 
stage has highly improved the volume with a higher 
standard of sensitivity. The circuit is shown in 
Fig. 1 with an extra amplification stage added, 
giving ample power for an 8in. or larger speaker. 
For those who wish to use the receiver for S.W. 
listening, earphones have been added. When 
using the speaker the phones should be unplugged. 

diameter. Ready made coils may be used, but 
these are not nearly as successful as the home 
made type. A wave change switch may be incor- 
porated, and if so a 3 pole 4 way switch will give 
a choice of 4 coils. All leads must be kept short 
as possible particularly in the detector stage. When 
experimenting with coils it must be remembered 
that the distance of B from C controls the amount 
of oscillation. If B is too far from C the oscilla- 
tion will be difficult to control. 

Chassis Layout 
The chassis has already been built (15in. x Tin. x 

2 }in.), out of 18 gauge aluminium. The chassis is 
large enough to add one or two more valves if required. 

10ábo 

O 

CAI 

T 
PANES mot 
SWITCH 

INTERNATIONAL 
OCTAL 
SASE 

:2 
3C5Ó pr 

C 

B 

MA/Ns 
TRAASFOGM6j/ 

h 
89 Al 

77MO 

^-,) 
CN . 

AC 
MA/Ni 

O*# 
CIO 

lSPF 

law RS JOAKO 
®NO CATOS LAMP 

Fig. 1. -The complete circuit with the extra amplification stage. 

The components are mounted on a group board 
making the under chassis wiring neater and more 
compact. All the under chassis wiring is shown in 
Fig. 3 and the points marked M.C. should be securely 
joined to the chassis. The mains transformer is 
bolted to the left of the chassis (Fig. 4). 

The tuning condensers are wired in parallel with 
the moving plates, joining the aerial at A of the coil 
and going to R1 and Cl which are also joined in 

. parallel and so on to the top -cap of 6J7. The fixed 
plates are joined to C and then to the chassis. B 
simply goes straight through to the 6J7 cathode. 

The front panel is also made out of aluminium and 
is shown in Fig. 5. The dial for the 15pF bandspread 
condenser is "sunk" into the panel and the pointer 
rotates from a reduction drive between two sheets of 
aluminium. The dial for the band -set condenser is 

simply a 4in. protractor and if the panel is later 
black crackled a piece of white paper is placed 
between them. Starting at the left -hand side, 

Coils 

The receiver has a 
coverage of all three 
wave bands and is 
extremely successful with 
earphones on s h o r t 
wave. A coil shown in 
Fig. 2 consists of 20 
turns of 22s.w.g. tapped 
} of a turn from C 
and covers the 31m 
band. For medium wave 
a coil of 90 turns of 
33s.w.g. tapped 14 turns 
from C. All coils are 
wound on a former 1 }in. 

Fig. 2. -The short wave 
coil. 
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Amplifier Power peck 
On /Off On /Off To 63V winding-on 
switch switch 1 Mains Transformer 

April, 1961 

Ponts marked 
MC are chassis 

connections 

To Mains 
Transf'mr 
secondary 

To 0/P 
Transfer 

To tß/Á 
Phones Transf)n'r 
switch secondary Volume 

o Mains ^yand primary 

rainsMains , 

switch 
Fig. 3 (above). -The underchassis wiring diagram; details of the heater chain will be given in a separate diagram. 

Fig. 4 (below). -The layout of the components. 

VS 0 
5Z4 

(Rectifier) 
V4 0 

6V6 
(Output) 

113 0 V2 0 
6J5 6.JS 

(2nd L.F.) (1st L.F) 

V1 0 
6J7 

(Detector) 

Metal chassis - _ . 

Mains 
Transformer Pointer 

needle Reduction 
drive 

Aluminium 
plate 

0002SpF 

Wavechange 
switch Bandspread 

the bottom row has the power pack, the mains switch, the reaction, the top -cut, the volume control, the amplifier switch and the switch disconnecting 
the speaker when the earphones are in use. The power pack switch, the amplifier and phones switch are all toggle switches. The other four are the small black pointer knobs. 

Front 
pane/ Tuning 

Screened lead is used for the connection from the 
6J5 grid to the volume control and between the volume 
control and the input of the amplifier. 

All the resistors used may be of the 72W type, 
10 per cent rating. The only resistor needing to be 

1 W is the 27012. 
(Continued on page 1087) 
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A Transistor Teste 
AN EFFICIENT INSTRUMENT OF SIMPLE 

DESIGN 

By J. S. Kendall 

HE coming of the transistor has brought 
with it testing problems. This tester is simple and 
uses an ammeter which can be obtained from 
any Government Surplus Store. The other com- 
ponents should be easy to obtain, as they are 
all manufactured by a reputable firm, and a local 
supplier should be able to obtain them in a matter 
of days. The tester gives two readings, one an 
emitter current with the base current controlled 
by a fixed series resistor and the other under no 
base current conditions. This type of test is very 
much like testing a three electrode valve with 
bias and without bias with the meter in the cathode 
circuit. The basic circuit is exceptionally simple, 
and contains just two resistors. It is impossible 
to damage the unit or the average transistor by 
wrong connections provided that the battery used is 
not higher than the specified 1.5V. 

Fig. 1. -The steel frames 
should be bent to the 
dimensions and angles 

shown here. 

The Meter Case 

The meter should be a 0-20mA full scale deflec- 
tion, moving -coil type: the larger the better (the 
one used in the prototype was about 3in. in dia- 
meter). The mounting panel for the meter and the 
terminals is a 6in. square of aluminium and it is 

recommended that this should be not less than 
064in. (16 gauge). If a special meter is ordered 
for the tester. then the manufacturers should be 
given full information of the thickness and the 
material for the panel if a ferrous material is used 
in place of aluminium. Steel can be used as it is 

firmer, cheaper and can be given a very attractive 
finish, but it should be remembered that it is much 

rIIIIIIIIIIIIItllllllllllllllllllllg 

harder to work with. If aluminium alloys are used, 
they should for preference be painted or 
enamelled. 

The frames used for the support of the unit arm 

very simple and firm. The material for the frames 
is mild steel of gin. thickness and tin. wide. All 
markings should be done before bending the steel. 
The first bends that should be made are those at 
point E in Fig. 1 (135 °). Next proceed to bend 
the metal at A, C and D (all right angles). It is 
recommended that they be done in that order. As 
it is not important when the marking and drilling 
of the holes for the fixing screws are done, these 
operations may be carried out when the constructor 
chooses. 4B.A. screws were used ih the original. 
Three of the holes were tapped and the other was 
a clearance. The clearance hole is drilled in the 
first section lin. from the end (half -way between 
the end and the bend at A Fig. 1). The three tap- 
ping holes are lin, tin. and 5in. from the other 
end. In all cases measured from the end thus the 
spacing is end to 1st hole, lin. 1st to 2nd hole, 
1-tin. 2nd to 3rd hole 24in. 3rd hole to bend E lin. 
All holes are, of course, drilled in the centre of 
the strip. It may be preferred to clamp the lin. to 
bend " A " against the 6in. piece and drill both 
together with the aid of a tapping size drill. Spring 
the two parts clear and then ream the hole in the 
lin. length with a clearance drill. If the bending is 
done correctly the holes will register perfectly. 
Two of these ends have to be made but whilst the 
constructor is at the job there is no reason why 
several sets cannot be made up, as they form a 
basis of a useful and matching set of mounts for 
various pieces of equipment. The writer has a 
number of different items mounted on such stands. 

The Panel 

The panel, as mentioned earlier, should be of 
6in. square. First, mark }in. off down each side. 
Mark lin. across the top and the bottom, after also 
marking gin. off across the top. Drill the inter- 
sections of the lin. and fin. lines (four) with 4B.A. 
clearance. These are the mounting holes for the 
panels and they should register with the holes in 
the end frames. A number of such panels for 
other equipment can be made at the same time, and 
the suggested lengths are 9in. and 12in. To mark 
the centre of the large hole for the meter, it is 
suggested that a line is drawn from each corner of 
the panel to the one diagonally opposite. Where 
the two lines join is the centre of the panel. Mark 
out a circle slightly larger than the diameter 
of the meter and then remove with the 
aid of a tank cutter. When this has 
been done clean up the hole if required 
and drop the meter through. and then mark the 
fixing holes using the meter as a template. Drill the 
fixing holes for the meter. This can best be done by 
drilling oversize clearance holes, and then fixing, 
with the aid of nuts and bolts these latter are 
usually 6B.A. and round heads are advised. We 
now have the panel with the fixing holes taken out 
for the fixing of the meter and the fixing of the 
mounts. Another six holes have now to he 
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Fig. 2. -The drilling details of the panel. 

Fig. 3 (Left). -The circuit 
of the tester. 

Black 

Transistor 

Switch 

drilled and there is a 
line +in. from the top 
of the panel and lin. 
from the bottom. Take 
the bottom line and 
drill a #in. diameter 
hole at its centre to 

68t) take the Bulgin switch. 
This is a spring -loaded 
type and has been 
specially selected for the 
job; no substitute is 
recommended. Bulgin 
terminals have also 
been selected for the 
unit, as they are readily 

available. Other types and makes can be used 
provided that they are insulated from the panel. 
Care should be taken if ordering alternative 
makes not in stock at your suppliers to see that 
supplies can be obtained easily and quickly. Some 
of the first will now only supply minimum quanti- 
ties from wholesale houses; thus either the termi- 
nals cannot be supplied because the order is not large enough, or the supply only effected after a 
long delay, due to the wholesaler having to build 
the total order to a sufficient size. If, on the other 
hand, your supplier has suitable terminals in stock. 
then provided that they are the insulated types, take 
them. If no Yellow is available as specified for 
the " base " then the top of the terminal can easily 
be painted with the aid of yellow paint. For the 
two bottom terminals, two Bulgin type T102s are 
used. These are 2B.A. thread, and require a mount- 
ing hole of ein. and a {-in. pilot hole for fixing a 
small spigot. This latter should be drilled as it is 
essential for stopping the terminal becoming loose 
with usage. The common practice of cutting off the 
spigot is not recomended. The centre of the 4-in. 
diameter hole for the two T102 terminals should 
be 1 }in from the edges of the panel. The fixing 

Meter 

f4. 
Brack 

April, 1961 

holes will vary with alternative makes of terminals 
and the maker's instructions as to mounting should 
be studied before the holes are drilled. 

Finishing the Panel 
At the top three fixing holes for three Bulgin 

TI03s have to be made. Three sets of holes are 
made, one on the centre of the line scribed #in. 
in from the top edge, and two lin. either side of 
if. The fixing for the T103 is one }in. diameter 
hole and a smaller, say gin. diameter, near it for 
the spigot. We now have the panel complete 
except for finish. All marks should be on 
one side of the panel, and as the panel 
is perfectly symmetrical, this can now be called 
the back. The finish can be completed with 
a simple coat of paint or enamel. It Can also be 
given an attractive finish as follows: - 

Take a piece of very fine emery cloth, and rub 
in one direction only, until you havé a very fine, 
mat surface, and dip the panel into a solution of 
caustic soda or potash. This will etch the panel - 
the weaker the solution, the slower will be the 
etch and the more control can be exercised on it. 
When suitably etched remove and wash 
thoroughly. The panel must be absolutely free 
from grease and must not be touched with the 
fingers during the process or finger prints will be 
etched on the surface of the panel! When the 
panel is finally dried, it can be given a coat of a 
suitable varnish. This very attractive finish applies 
to pure aluminium only, and it is advisable to 
check with a test piece of metal first. Any trace of 
blackness developing on the test piece will show 
that the metal cannot be used for the process. 

Assembly 

Next assemble all components leaving off the 
final nuts and washers. Looking at the front of 
the panel the top row should be:- 

Three Bulgin T103 terminals. One each from 
left to right, Black, Yellow and Red (the yellow 
can be a black with top painted yellow -as the 
yellow terminals cost a little more than the black 
and red). 

Fig. 4. -The wiring details. 
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In the centre is the meter. 
Bottom row, Black Bulgin T102, centre Bulgin 

S271 spring loaded toggle switch, then at the other 
end a red T102. The arrangement of terminals, 
etc., are taken as from left to right. This is im- 
portant as the wiring is done from the back. The 
drilling is shown in Fig. 2. 

The Circuit 
The basic circuit of the transistor tester is 

shown in Fig. 3. 1.5 volts only are used, and the 
unit is designed so that a separate single cell is 

used. The voltage is sufficiently low to prevent 
damage to the transistor in event of a mis - 
connection, and high enough to give a good indica- 
tion with the transistors. The circuit 
tests the transistor under two fixed sets of 
conditions and is equally suitable for both the 
power and the small R.F. types. Basically a cur- 
rent is fed to the hase of the transistor via a 1.5k 

resistor, a ZW was used in the original, and almost 
any sire can be used within reason- -even under 
short -circuit conditions the load is so small that it 
can be ignored. The tolerance should he lOper 
cent. The other resistor, the 680 was also a ±W, 
and again lOper cent. The use of this is mainly to 
protect the meter under short circuit conditions, 
with 1.5V it only allows enough current to take 
the pointer off the end of the scale and not enough 
to bend it around the stop! The meter resistance 
for the normal 0 -2mA meter is only very small, 
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and the slight variation from manufacturer to 
manufacturer will not greatly upset the readings. 
It is, in fact, no greater than the variation from 
transistor to transistor. The total transistor cannot 
exceed 20mA and so even the smallest type cannot 
possibly overheat -it is not possible to get a 
dissipation of higher than 0.1W. 

The circuit tends to give a logarithmic sensi- 
tivity deflection, so that whilst a very large power 
transistor will go well over the scale, perhaps 18 

or 19mA, the small types will give a good usable 
reading. Since the current through a transistor 
from a base to emitter is amplified in terms of the 
collector current, a small base current via the 1.5k 
resistor will give a good reading at the emitter. 
On the other hand if the base is taken to positive, 
then there should be only a small leakage current 
in the collector circuit. This latter as not readable 
with a good " small " transistor but will, with the 
large power- types. he as high as 0.5mA. 

It is a small simple instrument and actually does 

not require any soldering at all. Everything can be 

joined with the aid of termigiils. No great detail 
for construction should he regired and the circuit 
diagram in Fig. 4 should give all the practical 
information that is required. 

The small transistors are simple enough to 
test, the positive emitter type can be joined: - 
emitter to red, base to yellow, and collector to 
black. Where the transistor has a negative 
emitter, the emitter is joined to black, base to yel- 
low and collector to red. 

IMPROVING THE 
ALL BAND TRF 

(Cwuinued front page 1084) 

Heaters 
The heater circuit is first to be wired as the wires 

can be pressed up against the chassis. A switch is 

placed in the circuit between the 6V6 and the rectifier, 
so enabling the rest of the set to be cut out when the 
power -pack is needed for use on some other equip- 
ment. A similar switch is placed between the 6J7 

and the 6J5, so cutting out the detector stage when it is 

desired to use the set as an amplifier. The 5Z4 has a 

5V heater taking 2A but if the transformer has no 5V 
tapping a 6.3V rectifier such as the 6 x 5 may be used 

which takes 0.6A. 

Operation 
To gain maximum sensitivity, the reaction control 

should be advanced until the set is on a point of 
oscillation. Reduction of regeneration is only used 

to reduce the volume of local stations when selectivity 
falls. 

Each waveband is split up by the 250pF (1000 

25µF) condenser into several smaller bands. If a 

dial is used, stations can he returned to without any 

trouble. If a reduction . drive is not used on the 

15pF condensers, a large knob will be needed and 

even so tuning below 10 -15m will become critical. 
If one has the facilities for a long vertical outside 

aerial, a 2 -pole 2 -way switch is used to earth the aerial 

and disconnect the aerial and earth from the set 

(Pig. 6). 
The aerial trimmer setting will depend, of course, 

on the type of aerial and where it is situated. 

COMPONENTS LIST 

CI 50pF C4, CS, C6 0.01µF 
C2, C9 0.1 µF C7 0.05µF 
C3 0.000511F C8 2000pF 
Electrolytics 

CI0 16µF 
CI I, C12, C13 251AF 

C14, CIS, C16, C17 8µF 
Variables 

C18 0.00025µF Band -set 
C19 15pF Bandspread 

Trimmers 
C20 3.30pF 

Resistors 
RI 2.2M R9 27k 
R2, R3 100k RIO, Rl3 47k 
R4, RS 3.3k RII, RI2 270k 
R6 33k VRI 50k Reaction 
R7 47k VR2 0.5M Volume 
R8 2700 (I W) VR3 23k Top -cut 

Valves 
5Z4 (Rectifier) 
6 V6 
(2) 6/5 
6/7 
6 International Octal Valve Holders 

Mains Transformer 
250'0 250V, 60mA 
6.3V, 2A 
SV, 2A 

Output Transformer, Smoothing Choke, High 
Resistance Earphones, Mains On /Off Switch, 
Three Toggle Switches. Two lack Plug Sockets, 

Indicator Light, Wire Screened Lead 

e 
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The P.W. "Hoadfarcr" 
5HE A.F. amplifier section incorporates three 

specific feed -back networks and provision is made 
for plugging in the output from a record player. 
The A.M. section is unconventional in design and 
is basically a TRF reflex circuit with reaction using 
a ferrite rod aerial for signal pick -up. The F.M. 
section uses only one VHF transistor in a super - 
regenerative circuit coupled to an electrically 
loaded telescopic rod aerial for signal pick -up. 
Power for the receiver is derived from a nine -volt 
battery for portable use and this may be switched 
gut in favour of the internal mains operated power 
unit when used at home. 

The complete circuit is shown in the blueprint 
and construction has been divided into two parts - 
the construction of the A.F. amplifier and the A.M. 
tuner; and the F.M. tuner and the complete 
assembly of the receiver. 

Circuit Description 
Four transistors are used in the A.F. amplifier. 

TR3 is a voltage amplifier operating in the com- 
mon emitter mode, the signal being fed to the 
base via C11. The amplified signal appears across 
the collector load R9 and is fed to the volume con- 
trol VRl and from here to the base of TR4, the 
driver transistor. The driver transformer T1 
matches the collector impedance of the driver 
transistor to the base input impedance of the out- 
put transistors, which then feed the signal to the 
speaker via T2, the output transformer. Negative 
feed -back is applied to the base of the driver 
transistor from the secondary of the output trans- 
former via R17, and to improve quality further 

OUR FREE BLUEPRINT RECEIVER 

additional negative feedback is applied in the out- 
put stage in rather an interesting way. Instead of 
the usual potentiometer chain feeding the centre 
tap of the driver transformer and thus applying a 
small forward bias to the output transistor, this 
bias is derived via a potentiometer chain consisting 
of a resistor from collector to base of each of the 
output transistors, and a resistor from the centre 
tap of the driver transformer to earth. This gives 
the required forward bias to the output transistors 
and also applies a negative feedback from collector 
to base of each output transistor and tends to 
make the distortion factor independent of the 
matching of the output transistors although a 
matched pair should be used. Improved 'D.C. 
stabilisation combined with further negative feed- 
back is obtained from the common emitter resistor 
R16 which also tends to cancel out inequalities in 
the output transistors. The A.M. tuner uses two 
transistors and consists of an R.F. amplifier, TRI, 
followed by a further R.F. amplifier TR2 which 
also acts as an A.F amplifier in a reflex circuit. 
Signals are picked up in the tuned winding of the 
ferrite rod aerial and passed to the base of TR1, 
via the coupling wind LC1. The amplified R.F. 
signals are developed across the collector load R3 
and passed via C6 to the base of TR2. The signals 
are now further amplified by TR2 and developed 
across the tuned collector load LI. To give im- 
proved selectivity and sensitivity, comparable 
with that of a superhet receiver, reaction is 
required in the form of positive R.F. feedback to 
the input winding of the ferrite rod aerial. There 
are, however, several problems which tend to 

make such a circuit rather 
difficult. Firstly, the im- 
pedance of the tuned 
aerial winding varies with 
frequency, and whilst 
satisfactory results can 
be obtained at one end 
of the band, instability 
can occur at the other 
end. The problem is 
further complicated by 
the characteristics of the 
transistors themselves. 
since they not only fall 
off in gain as frequency 
rises but also tend to 
introduce a phase change, 
thus the feedback is not 
necessarily always posi- 
tive. In this particular 
circuit very careful atten- 
tion has been given to 
the design of the feed- 
back winding and a 
special network intro- 
duced into the feed -back 
line consisting of L2. R19 
and C18 which combine 
to give constant sensitivity 
over the entire medium 

A rear view of the set, showing the panted circuit, and the two large pulleys for 
the dial drive. 
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wave band. Thus R.F. 
signals of the required 
amplitude and phase are fed 
back via LF1 to the tuned 
circuit of the ferrite rod 
aerial and the desired R.F. 
gain is achieved. The R.F. 
signals appearing across LI 
are now fed via C7 and the 
diode D1 back to the base 
of TR2. Signal detection 
takes place by the action of 
the diode D1 which is in 
series effectively. with the 
base -emitter diode of TR2 
thus audio signals appear at 
the base of this transistor. 
The audio signals are ampli- 
fied by TR2 and appear 
across the resistor R21. The 
R.F. signals do not appear 
across this resistor owing to 
the by -pass action of the 
capacitor C8. The audio 
signals are then fed via the 
resistor R22 to the A.F. 
amplifier. 

PRACTICAL WIRELESS 
1089 

i 

Amplifier Construction 
The printed circuit board of the set is 

clearly marked with the component positions, and 

providing assembly is carried out in the correct 

order no difficulties will arise. Whilst the use of 

printed circuit boards offer greater advantages, 
there are several precautions which must be 

observed to ensure reasonable results. A good 

cored solder must always.be used, never use paste 

or liquid flux as these will damage the copper foil 

and paxolin panel or corrode it, or both. A small 

45/50W soldering iron with a bit not larger than 
Ain. in diameter must be- used and when making 

a joint both the solder and the iron must be applied 
together and the joint made as rapidly as possible. 

Constructing the Amplifier 
The first step in the construction of the amplifier 

is to mount the two resistors R14 and R18 and 

solder them into position. Next. mount and solder 
in the output and driver transformer. The clips 

for the output transistors should be screwed to 

the heat sinks and then these components should 
be inserted into their clips. Now mount the heat 
sinks on to the printed circuit board passing the 

transistor wires through the appropriate holes in 

the board. Next, mount the driver transistor and 

the input transistor and the volume control and 

switch. The rest of the components may be 

assembled on to the board in any order and it is 

advisable to first mount all these remaining com- 
ponents without soldering, check' their disposition 
on the board and their values and see that they are 

correct and then solder to the circuit.. 

A.M. Tuner Assembly 
The medium wave tuner is assembled on the 

printed circuit board. The first step is to, 

mount the dual -gang capacitor Cl /C2 and the 

coil LI. To ensure that LI is mounted the correct 
way round a colour -spot identifies one side of the 

can. This should be matched with the dot shown 

This Is a view of the prototype 
receiver. 

on the printed board. The trimmers C3, C4 and 
C9 should next be mounted on to the board. It 

should be noted that C9 is mounted on the reverse 
side of the board from the rest of the components, 
and this has been done to enable the reaction to 
be adjusted when the receiver has been completely 
assembled into its cabinet. The rest of the com- 
ponents may now be placed on to the board and 
should he checked before soldering into the 
circuit. The transistor TR2 should be inserted after 
the resistors and capacitors otherwise some diffi- 

culty may be experienced in inserting R4. The last 
step is to assemble the aerial rod cradle and the 

strapping. Insert the aerial rod and slip on the two 

coils as shown in the illustration. The coil termina- 
tions are clearly shown on the blueprint and the 

corresponding terminations are marked on the 

board. The wires connecting the larger of the two 
aerial coils to the board should not be longer 
than lin., and the wires connecting the feed -back 
coil to the board should not be longer than I:in. 
Care should be taken in mounting L2 to ensure 
that this is the correct way round. A flat on one 

side of the former is identified on the board, and 
these should be matched up when inserting this 
component. Once again the polarity of the elec- 
trolytic capacitors and also the polarity of the 
diode D1 should be carefully noted. 

It now only remains for the drum which takes 

the cord -drive to be fitted to the spindle of the 

gang condenser and the medium wave tuning unit 
is complete. When mounting the ferrite rod aerial 
the following procedure, if adopted, ensures a good 
tight fit into the rod cradle. Slip the plastic strap- 
ping into the rod cradle and insert the small plastic 
stud to give a loop rather smaller than that required 
to take the ferrite rod. Remove the two windings 
from the ferrite rod and now insert the rod into 
the cradle by squeezing it between the strapping 
and the cradle. Now slide the windings back 
to the rod and connect them to the board. 

(To be continued) 
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Club News 
BARNET AND DISTRICT RADIO CLUB 
Hon. Sec: E. W. Brett, 28 Edward House, Edward Grove, New Barnet, Hertfordshire. 

All meetings are held at the Red Lion Hotel, High Barnet com- mencing at 8 p.m. on the last Thursday of every month. Future Events: 
March 28th -"Aerials (Verticals in Particular)" by R. C. Hills, G3HRH. 
April 28th -"D.F. Gear" by H. W. Pope, G3HT. 
May 30th -"Mobile Equipment" by V. A. Frisbee, G3KVF. June 27th -"VHF Equipment" by T.H.A. Withers, G3HGB. July 25th -"Single Sideband" by R. F. Stevens, G2BVN. 

BRADFORD AMATEUR RADIO SOCIETY 
Hon. Sec: M. T. Powell, G3NNO, 28 Gledhow Avenue, Roundhay, Leeds 8. 

On February 14th A. R. Bailey, M.Sc. gave a lecture on'Tren- tistor Pirates and D.F." 
Future Events: 
March 14th -Display of members' gear. 
March 28th -Annual General Meeting. 
April I I th -First meeting of the new session. Arrangements to be made for Field Day. 

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY Hon. Sec: A. Robinson, G3MDW, Candy Cabin, Ogden, Halifax, On January 3rd the members heard a talk illustrated with slides, on the Secretary's recent Interlaken holiday. Recent call signs issued to members are G3OKS, G3ONQ and G30MM. Future Events: 
March 7th -Field Day Arrangements. 
March 21st -Ragchew Night. 

LIVERPOOL AND DISTRICT AMATEUR RADIO SOCIETY Hon. Sec: H. James, G3MCN, 448 East Prescot Road, Knotty Ash, Liverpool 14. 
A film show was held on February 7th and the meeting on February 14th was held for Open Discussion. On February 21st a Junk Sale was held and on the 28th G3IPJ and 031Q0 gave a talk on "D.F. Equipment." 

MITCHAM AND DISTRICT RADIO SOCIETY 
Hon. Sec: M. Phareah, G3LCH, 1 Madeira Road, Mitcham. The annual general meeting was held on February 24th at 8 p.m. The affiliated societies contest was held on 4 /5th February. The meeting on February 10th was a National Field Day meeting. National Field Day will be held on 3rd /4th June. The Mitcham club network takes place on or around 1980 kc /s on Tuesday evenings between 8 p.m. and 10 p.m. 
NEW CLUB 

A meeting was held of local amateurs and listeners at the Cross Keys Hotel on Tuesday, February 21st with the object of forming a radio club. Anyone interested in this idea should contact Mr. N. B. Lomas, 26 Tweedale Avenue. Higher Blackley, Manchester 9. 
PADDINGTON AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec: N. Lambent, G3LVK, 22 Sunderland Terrace, Bays- water, W.2. 

The first meeting of the club took place on January 4th and meets every Wednesday evening at 7.30 p.m. It is the only radio club in the area and caters for those of all ages, whether they are complete beginners or "old hands ". Any enquires should be addressed to the Hon. Sec. at the above address. 
G3PAD should be operational on Wednesday evenings in the very near future, the call sign having been made available by the G.P.O. 

REIGATE AMATEUR TRANSMITTING SOCIETY 
Hon. Sect F. D. Thom, G3NKT, 12 Willow Road, Redhill, Surrey. At the Annual General Meeting on January 21st the retiring officials were all re- elected as follows: 

Chairman P. D. Lucas, G3JDN, Hon. Sec. F. D. Thom, G3NKT, Hon. Treasurer G. E. Mac'Krell, G3KAX, Contests Secretary K. J. Wheatley, G3BBR. New committee members are 1. Duckworth, 03FM, C. Cowan and P. Mellett. In addition to the regular monthly meetings on the 3rd Saturday In each month, informal meetings will now be held on the 1st Thursday of each month and the juniors will be welcomed at the homes of the trans- mitting members on the 1st Saturday in each month, the first evening to be Saturday March 4th at 14 Rushetts Road, Wood - hatch . 

Future Event: 
March 18th -G4ZU will be speaking at the Tower, High Street, RedhilL 

ni s:r r:ts ..... ..... ....: .. . 
,m m.. .. : ..... 

REPORTS OF CURRENT ACTIVITIES 
SOUTH YORKSIIIRE'AMATEUR RADIO SOCIETY 
Hon. Sec: E. Brailsford, 15 Ayrsotne Walk, Cantley 4, Doncaster. The first meeting at the new club room at Palace Buffet, Silver Street was held on January 12th and the following officers were elected. Chairman J. Clennell G3HNJ, Secretary E. Brailsford, Treasurer L. Bennet. G2BOJ. Messrs. E. Judkins, G30MJ, C. Stagg, G3KPW and M. Harris were elected committee members. 

C. Stagg, who is the lecture organiser, gave the first lecture of the year on January 25th entitled "Building a Top Band Trans- mitter". A film show given by Mullards was held at the Earl of Doncaster Arms on January 31st. 
A club transmitting station is to be set up shortly and a re- ceiver has been offered by Gerry G3OFP. The club is also opening a library service for the benefit of members, especially those studying for the R.A.E. 

STOKE -ON -TRENT AMATEUR RADIO SOCIETY Hon. Sec: V. Reynolds, G3COY, 90 Princes Road, Hartshill, Stoke-on- Trent. 
During the City's Jubilee Celebration the club took part for several months in a round of rallies, demonstrations and exhibi- tions. Plans are now in hand for a similar spell this season com- mencing with the Midlands Mobile Rally, which is run at Trent- ham Gardens in co- operation with the Midlands Amateur Radio Society of Birmingham, to be held on April 30th. The talk in facilities for the rally will be the responsibility of the club. Mem- bers recently tried out the coverage offered by the talk in stations and altered the direction of the fixed stations' dipoles so as to prevent overlap of signals. The Rally will be opened by the Lord Mayor and Lady Mayoress of Stoke -on- Trent. Futura Events: 

March 23rd- Spares Sale. 
April 6th -April annual general meeting. 
April 30th -Mobile Rally at Trentham Gardens. 

WANSTEAD AND WOODFORD RADIO SOCIETY 
Hon. Sec: K. Smith, G3JIX, 82 Granville Road, Walthamstow, E.17. 

The junior section of the club is now a very successful group, running its own affairs. They would be interested to hear from other juniors who would like to correspond with members of the group. The club is also interested to hear of any other radio society who could form, or would be interested in forming sepa- rate Junior Sections and of any youngsters who would like to join such a group. In the junior section of this club there are boys from 12 -16 years of age. 
WIRRAL AMATEUR RADIO SOCIETY 

On January 6th the Junior section held a meeting, at 6.30 p.m. and at 7.45 a talk was given by 0310G on "Teleprinter 3A ". The annual dinner was held at "The Coach and Horses ", Moreton on February 24th. Owing to the fact that the club is looking for new premises many meetings have not yet been planned. Two internal competitions are both to be held this year. The first is the "Newsletter Prize" for the best article written by any member and the second for the best entry in the Construction Contest. This will be presented in September. 
Future Event: 
April 7th- DXpedition to Carmarthen. 

CATALOGUE RECEIVED 
The 1961 edition of the Home Radio Catalogue 

is now available. At two shillings this will be found 
of the greatest interest and value to the keen experimenter, as it lists components by practically 
every well -known manufacturer and carries illus- 
trations of hundreds of individual items. Well 
printed on .art paper, this 128 page book (quarto 
size) has a complete index occupying three pages, 
a book -mark carrying a full list of the abbrevia- 
tions used in the catalogue two part 15 page supplement. On the inside of the back cover will 
be found some useful formula:, and this is a pub- 
lication which should be in every experimenter's 
workshop. Home Radio, 187 London Road, Mitcham, Surrey. 
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AN 

ALL 

BAND 

75W 
TRANSMITTER 
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By G. Favour 

....-S)OME important requirements had to be 
met in the design of this transmitter, these being: 
(i) excellent stability, tone, and lack of spurious 

radiations. 

PA GRID 
pMRENT #13 

NEI PM 

A COMPREHENSIVE INSTRUMENT OF 

MODERATE COST 

(ii) cheap construction. 
(iii) reasonable input power with high efficiency. 
(iv) low impedance (80û) output without the need 

for an aerial tuning unit. 
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Fig. 1. -The circuit of the modulator and power unit. 
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Fig. 2. -The layout for the panel 

(v) good quality, one hundred per cent modula- 
tion. 

(vi) freedom from broadcast and television inter- 
ference. 

(vii) pleasing professional appearance. 
(viii) easy quick bandchange. 

These requirements have been fully satisfied in 
the present design. The drive unit is the stable 80m V.F.O. which I described recently in PRACTICAL 
WIRELESS. This gives excellent frequency stability 
and lack of " pulling " by alteration of the tuning 
in the following stages. The output is entirely 
free of hum and frequency modulation under all conditions. Tone is excellent, being reported as 
T9X. 

Construction is cheap, since most components 
are currently available on the surplus market. Over 
75W input to the P.A. is possible on all bands, 
giving the transmitter a world wide range when 
an efficient aerial is used. 

The output from the ,r- coupled tank circuit is 
suitable for directly feeding 8053 coaxially fed 

of the modulator and power unit. 

dipoles and beams, and, with the use of link - coupled or Z -match aerial tuning units, into 300 or 60053 feeder, or voltage, end -fed, half -wave aerials. 

Modulation 
The modulation system used is a variation of the rediscovered series- screen modulation. Carrier control is not used, and full power 100per cent modulation of the carrier is possible. Extra audio 

gain is available under all conditions. Splatter proof, speech -clipping may be applied by increas- 
ing the modulator gain control. 

Although the R.F. section is built on an open 
chassis, no broadcast interference has ever been noted, and a receiver may he operated when the transmitter is on, without interaction. No inter- ference to ITV is caused on any band, and none 
to BBC TV on 80 or 40m, when a low -pass filter 
is used in the aerial feed. Operation on the three 
high frequency bands is impossible during TV hours at this location, since the television trans- 
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mitter is over 100 miles distant with 20 miles of 
sea and two mountain ranges between. Two well 
known types of commercially built transmitter 
which are advertised as being completely TVI 
proof behave in the same way, so completely inter- 

WIRELESS 1093 

non -technical observers. Both front panels are of 
highly polished aluminium with symmetrical lay- 
out. The three units can be connected together in 
about one minute, plugs and sockets with multiway 
cable being used throughout. 

Bandchange 

Total bandchange time takes 
about # minute, since only one 
switch need be moved, one 
plug -in coil replaced, and tuning 
of the doubler stages peaked 
up for the required grid drive. 
The P.A. grid current is variable 
from 0 to 20mA on most bands, 
although 4mA is quite satis- 
factory for normal operation. 

Additional useful features 
included in the design are: full 
metering of all essential sup- 
plies - both H.T. voltages, 
double anode currents, and P.A. 
grid and anode currents, single 
transmit /receive switch for the 
entire station, single switch 
'phone /CW switching, netting 
facility, and choice of stage 
being keyed. The keying posi- 
tions are -oscillator, oscillator 

Vale +driver, or driver alone. For 
the centre position, sequence 
keying is adopted by the use of 
a back contact key, which 
switches on the oscillator a 
fraction of a second before the 
driver, thus preventing the 
radiation of any chirps or 
clicks when the oscillator com- 
mences operation. The keying 
note emitted is absolutely 
perfect. 

Power is also available for 
the operation of the station 
receiver, this being 6.3V at SA 
and 300V at 100mA, with a 
listen- through control to allow 
outgoing signals to be moni- 
tored, and keying side -tone 
obtained. Complete coaxial 
aerial changeover switching is 
also provided. 

By turning off one switch, 
12V battery changing facilities 
are available, with the re- 
mainder of the transmitter off. 
This supply is normally used to 
operate the transmit /receive 

f-- switching relay. 

6.1-; 2 

Y 
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Mounting ho /es 
for L.FC.I Mounting ho /es 
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Fig. 3 (Above). -The constructional details of the modulator sub -chassis. 

Fig. 4 (Below).-The drilling dimensions for the transformer support. 
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ference -free operation should be possible in higher 
signal strength areas. 

The appearance is quite pleasing, being very 
favourably commented on by both technical and 

z 

I V.F.O. 
t" ¡ Since this has been described 

,21 
+ 

I 

in detail previously, the only 
i part to be mentioned here is one 

small addition, which consists 
in taking lead from the screen 
(pin 4 of the oscillator valve 

(SP61)) to pin I on the power socket. This is the 
oscillator keying connection, and is one of the 
simplest and most effective keying methods. When 
the screen is earthed oscillation ceases immediately. 
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Modulator and Power Unit 
The basis for this was the case and frame of an 

old T1154N, obtained very cheaply, without valves. 
Although, as they are purchased, these are only 
pieces of junk, on dismantling, very many useful 
components are obtained. Many of these will be 
useful in the construction of the transmitter. 
Everthing in the 1154 is removed, with the excep- 
tion of the main frame, 4 -pin Jones plug mounted 
on the side, large relay, sub -chassis supporting 
large resistor board, and Yaxley switch with long 
spindle, supported on it. The case may be painted 
with either black crackle or ordinary black enamel 
paint. As may be seen from the illustration, this 
gives a very good appearance. A front panel is 
made from 20s.w.g. aluminium drilled to the 
dimensions of Fig. 2. The switch spindle is moved 
slightly to the side so as to pass through the hole 
provided. The distances apart of the holes needed 

ium to come directly behind the large hole in the 
case. The outer portions of these sockets are all 
connected together. The large transformers may 
be mounted by removing the nuts on the top, pass- 
ing through the sub chassis, and screwing up again. 
The metal rectifiers are mounted on brackets on the 
upper sub -chassis, as shown in the photograph. 
Ventilation holes must be drilled in the chassis 
under these (see Fig. 5). The paxolin board sup- 
porting the large resistors is not needed with this 
circuit, and may be removed, since no heavy 
duty resistors are required. The 12V transformer 
and rectifier are mounted beside the rectifiers. The 
two fuses are mounted at the back of the chassis. 
The modulator sub -chassis runs dowel the left -hand 
side of the unit, and is fixed to the front panel by 
the mains switch and key jack. The microphone 
transformer (ex 1154) should have an aluminium 
screen around it, and all leads from it should be 

161-6* 

4f 
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Ventilation 
ho /es $ -- 

44 

Fig. S.- Details of 
to fix the front panel to the frame have not been 
given on Fig. 2, since the easiest way to obtain 
these is by marking through from the back with 
a pencil. The chart frame mounting holes have 
not been marked, as a different type may have 
to be used. The frame is fitted with a piece of 
glass, and any required information on the opera- 
tion of the rig. 

Sub -Chassis 

The three sub -chassis (Figs. 3, 4 and 5), con- 
structed with 16s.w.g. aluminium, are fitted into the 
case after fitting the switches, potentiometers and 
sockets on the front panel. The meter should be 
left until later. The V.F.O. power socket is a 
Mazda octal, and the R.F. section socket an Inter- 
national octal valveholder. Two coaxial sockets 
are mounted on the relay in place of the old aerial 
sockets, and a third on a small piece of alumin- 

2~ 

the rect fier support. 

screened. Valve V2 should have a screened top 
cap, and the metallising (Pin 6) should be earthed 
at both V2 and V3. A screening can should be 
fixed around V4, since it is in close proximity to 
the rectifier valve V1 and choke L.F.C.1. 

Space for /2' 
Transformer 

and 
Rectifier 

e44 

7e 

Circuit 
The circuit will now be described, and reference 

should be made to Fig. L The mains voltage is 
fed to the primary windings of Ti, T2 and T3 
through the on /off switch. The Tx /charge switch 
removes the input from T1 and T2. The secondary 
winding of T1 is connected to the anodes of VI, 
the centre tap being earthed through 'FI. The cor- 
rect filament voltage (5V) for the valve is obtained 
from the paralelled 6.3 windings by the use of Rx 
(0.8t1) made from a short piece of Nichrome wire. 

(To be continued) 
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RETURN -OF -POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt 

Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

RECORDING TAPE 
DOUBLE PLAY 
B.A.S.F. 300ft. (31. 14/ -; 800ft (41. 25/ -; 1200ft (57. 45/ -; 180oft 
(51 -). 58 / -; 2400ft (71, 77(8 
BRAND FIVE. 1200ft (51.37/8: 2400ft , 80/ -. 
EMITAPE 100. 40011 (31. 17/ -; 1200ft (5 451 -; 2400ft (71. 80 / -. 
SCOTCH BOY 200. 400ft (31, 17 / -; 1 t (5-). 45/ -; 2400ft (71, 
80/-. 
TELEFUNKEN. 1200ft (51, in plastic container. 40/ -; 1800ft 
(59 -) In plastie container. 50 / -: 24001t (7-), 75/-. 

LONG PLAY 
B.A.S.F. 210ft (31. 9 /; 85011 B7. 28/ -; 1200ft (511. 35 / -: 1800ft 
(71, 50/-. 
BRAND FIVE. 900fí (51, 18/8: 1200ít (517 23/8; 1800ft (77. 35/, 
EMITAPE 99. 99/3 250ft (3'). 9/6: 99/3Ií 250fí (391. 9/8: 99/9 
850ft (Y). 28/-; 99/12 1200fí (591, 35/ -: 99/18 1800ft (71. 50/-; 99/9. 
99/12 and 99/18 available in Emicase, 2/8 extra. 
SCOTCH BRAND 150. 300ft (3Y). 9/6; 900ft (51. 28/ -; 12751t 
(591.35/-; 1800ft (71, 50 / -. 

ALL TAPE POST FREE! 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly/Pmte. 

RECORD CHANGERS 
GARRARD RC210 

B.S.R. Rte, ÚÄI Monarch .. .. 89.19. 8 81.19.6 12 of 15 /- 

)1. &R6 ÚUÁ811lonaf.. 
.. £7.15. 0 £111. 0 12 of 12/- 

B.e C8 li) Mon.. 
£7. 5. 0 El. 9. 0 12 of 11/4 

(TC88 Star SINGLE *RECORDOPLAYERSO 
of 18/8 

GARRARD TA (GC8PU) £5.10. 0 £1.14. 0 12 Of 13/- 
B.S.R. TU9 (TC8 PU) .. 24.10. 0 £1. 5. 0 3 of 81.5.0 
E.M.I. 

(Acos Stereo/MTRAPNSCRIBPTION UNITS 
0 of 10/8 

GARRARD 4HF 
(GC8 PU) .. £19. 9. 9 £3.18 9 12 of 81 7.0 

PHILLIPS AGOMI .. £10.10. 0 82. 2. 0 12 of 15/8 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

LOUDSPEAKERS 
GOODMANS: Axiom 110 10in. £5.0.0; Axiom 11210ín. 28.10.0; 
Axlette 8in. 88.12.1: Axiom 80012ín. £11.5.9; Axiom 400 12in. 
£181.0; Audiom 00 Bass, 12in. 89.12.9: Trebax Tweeter 
86.4.0; CXS000 Cross -over unit £1.19.0. 
WHITELEY: HF 1018 10in. 87.12.3: HF1012 10in. £4.15.0; 
HF818 Mn. £8.10.8; T816 Bin. £8.3.9; TIO Tweeter £4.4.0; T359 
Tweeter £1.13.3: CX8000 Cress -over unit 81.10.0; C -1500 
Cross -over unit 21.18.3. 

H.P. Terms available. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
£24. 0. 0 14.18 0 12of81.15. 2 AVO Model 8 . 

AVO Model 8 with 
leather carrying case .. £27.18 0 £5.12. 0 12 of £2. 0.11 

AVO Model 7 .. £21.0. 0 M. 4. 0 12 of £1.10.10 
AVO Model 7 with 

leather carrying case £24.18. 0 £5. O. 0 12 of 81.16.6 
AVO Multimioor £9.10. £1.18. 0 1201 14/4 
AVO Multiminor with 

leather carrying case £11. 9. 0 £2. 5. 0 12 of 17 /- 
Taylor Model 127A .. £10. O. 0 £2. O. 0 12 of 15/- 

CABY B20 .. .. .. £S.1Ó. 0 £2. 0. 0 3 
of 
f £1.13. 4 

Full details of any of the above supplied free on request. 

TRANSISTORS 
All Brand New - Not Surplus - All post tree 

MULLARD. 0070. 0071.14/-; 0072 matched pair. 34/-;0C44. 
28/ -; 0045. h. 
MAZDA, XB102. XB104. 10 / -; XA101. 23/ -: XA102. 26/ -; XA103. 
15 / -; XA104, 18 / -. 

WAITS RADIO 
(MAIL ORDER) LTD. 

NEW ILLUSTRATED LISTS 
Illustrated lista are available on LOUDSPEAKERS. TAPE 
DECKS, TEST GEAR, RECORDING TAPES. GRAMOPHONE 
EQUIPMENT. Any will be sent free upon request. 

TAPE DECKS 
Hire Partibus 

Cash Price Deposit Mthly/P9mts. 
B.S.R. TI» .. 03.19. 6 £1.18. 8 12 of 13/7 
COLLARO STUDIO .. 812.19. 8 £2.12. 6 12 of 19 /- 

All carriage free 
All components in stock for the Mollard Tape "C" Pre- Ampli- 
fier Kit. Fully detailed list available. 

MULLARD CATHODE RAY TUBES 
ALL AT THE NEW REDUCED PRICES 

We supply both Mollard Radiant Screen (Brand new factory 
fresh) and Mollard Lumenar (Re- builds by Mollard with re- 
claimed bulbs -all other parts brand new). List of types avail- 
able with prices and hire purchase terms available. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mollard 
circuits. Log /Anti -Log, 500k. 1 meg.. 2 meg. Log/Log. 50k. 
250k, 1 meg., 2 meg. Lin/Lin, 500k. 1 meg. A1110 /8 each. 
Denco Chassie for the Mollard circuits. All drilled with 
printed front panel. Three Valve Stereo Amplifier Chassis. 

. mplBßer Chassis t8 Amplifier 
ofes switches 

Chassis, 
f r Pre -Amp. 34/2, 

Pick -up cartridges. B.S.R. TOES 82.4.11. Ronette DCE4, 
83.19.8 Both are turn -over types for Stereo, LP and 78 records. 
List of all components for Mollard Stereo Designs is available. 

JASON FM TUNER KITS 
We supply kits for the Jason FMT1, FMT2 and FMT3 (Fringe) 
Tuners with variable tuning also the JTV2 and Mercury 2 

Switched Tuners with TV Sound. We take great care in the 
making up of these kits to ensure that every item needed is 
included and we can confidently claim that our kits are the 
best and most complete available. We are continually receiving 
compliments on the uality and above all the completeness of 
our kits. Prices: Standard Tuners: FMT1, complete kit, 
£819.8; Power Pack kit. £8.12.8; FMT2, complete kit, less 
power supply. 28.9.6; Kit with power supply. £10.9.8 Fringe 
Tuner: FMT3. kit less power supply. £10.9.8; Kit with power 
supply. £12.7.8. FM/TV Switched Tuners: JTV2, complete 
kit. 815.17.8: Mercury 2. complete kit, 811.7.8 (Important. 
When ordering JTV2 and Mercury 2 kits it is essential to give 
TV Channel and FM Stations required on Tuner.) All kits are 
supplied complete with valves and instructions manual. Hire 
Purchase terms available. Fully detailed lists are available 
free upon request. Instruction manuals available as follows. 
Data Booklet for FMTI. FMT2 and FMT3. 2/10. JTV2. 3/10. 
Mercury 2. 3/10. All post free. 

OUTPUT TRANSFORMERS 
GILSON 
W0896A, W06968. 50/6,87?/ 

-. WOls0, W0710/8K, 
55 /6. poet 2/-. 

W0892, 82/3. post free; 
PARTRIDGE 
P3667, 52/8. post 2/ -: P4014, 98/8. Post free; P4131, 601-. post 
free; P3591A, 99/ -, post free: P5202, P5203. 95/ -. post free. 
ELSTONE. OT3. 25/ -, post 1 /6; OT/ML, 45/ -. post 2/ -. 

AMPLIFIER KITS 
We have full stocks of all comppoonents for the Mollard 610. 
Mollard 2 and 3 Valve Pre -Amplifiers, GEC 912 Plus. Fully 
detailed list on any of these sent upon request. 
Instruction Manuals. Mollard. All Mollard Audio Circuits 
in "Circuits for Audio Amplifiers ", 9/5. GEC 912, 4/8 Ail post 
free. 

HIRE PURCHASE TERMS 
are available on any item. Repayments may be spread over 
3. 6 or 12 months. Details as follows: Three months: Deposit 
8/- in the E. Service charge 5 per cent but minimum charge 
of 10 / -. Six and Twelve months: Deposit 4/- In the L. Service 
charge 10 per cent, but minimum charge 20 /+ 

TERMS OF BUSINESS 
Cash with order or C.O.D. We charge C.O.D. orders as follows. 
Up 

under £10,r1/8. OOver £10. no arge 
under 

sostage extra on 
CASH orders under £3 except where stated. Postage extra 
on Overseas orders irrespective of price. 

54 CHURCH STREET, WEYBRIDGE, SURREY 
Telephone : Weybridge 4556 

Please note: Postal business only from this address 
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TAPE DECK SCOOP! 

Brand new and unused In maker's 
cartons. Limited number only. The 
well -known MOTEK KlO Deck with 
pushbutton controls, 3 motors, 3- 
epeed (1i, 31, 7f i.p.s.), rev. counter. 
Freq. response better than 40- 12,000 
o/s at 7i i.p.s. 2 -tone grey finish. Listed 
at ASK /Y6.S PRICE 29.18.6 
SUITABLE CASE AVAILABLE, 39/8. 

Send for Lasky's 100 -page COM- 
PONENTS CATALOGUE. Price 2 / -, 
post Bd. Our latest 12 -page Bargain 
Bulletin included free. 

PRACTICAL WIRELESS April, 1961 

r 
STEREO AMPLIFIER 

KIT ONLY 56/- 
Twin 4 watt (or 8 watt monaural), employing 
two ECL82 and EZ80 rect. valves, double -wound 
mains transformer, etc. Separate panel with 
bus, treble and volume controls. Indicator 
lamp. push- button on/of switch, elegant gold/ 
cream knobs. Kit comprises two Amplifier Units 
and Power Unit, all 5 x 21n. In size, fully assem- 
bled ready to be wired together. Kit is priced without Loudspeaker so that you can choose the 
type and size red ured. 
LASKY'S PRICK for the Kit Post 
with 3 new Mallard valves. `561- 51- 

Full data. circuit diagram, assembly instruc- 
tions and suggested layout supplied. 

SPECIAL OFFER OF 
SPEAKERS WITH THIS KIT 

Two 51n. for 20/- Two 6 e 41e. 25/. 
Suitable Cabinets available at bargain prices! 

LASKY'S CAR RADIO 12 v. operation, 
transistor out- 
put, medium 
and long 
waves. Can be 
built complete 
with Speaker 
for £11.19.6. 
Post Free. 
Booklet 2/6. 

(refunded if you order). 

'VANCOUVER' 3- TRANSISTOR 
POCKET RADIO 
CAN BE 
BUILT FOR 3916 

Post 1/6 

Uses 3 transistors plus germanium dinde on, 
printed circuit, size 31 x 
4 x ¡in., and incorporates 
ferrite rod aerial. Tun- 
able over medium and 
long waves. Extremely simple to build. Circuit diagram and full instructions, 1/6 
(free with parcel). 

3 -SPEED TRANSISTOR 
PORTABLE RECORD PLAYER 
CAN BE BUILT FOR £9.19.6 

Carr. free 
6 V. operation. For all L.P. and standard 
records. Ail components available 
separately. 
AMPLIFIER. 300 milliwatts push -pull output, using two 0071 and two 0072 
transistors. Fully assembled. 79/8. 
Knobs, 3/6 extra. 
LOUDSPEAKER. 30 ohms 7 X 41e. 
elliptical, matched to Amplifier, 2.5/ -. 

3 -SPEED TURNTABLE. 8 v. with 
rubber mat and speed adjustment, com- 
plete with to. crystal cartridge and two 
sapphire styli. 79/8. 
CARRYING CASE, handsome two -tone 
finish, 17in. deep, 141n, wide. Olin. high. 
Well made and finished. 49/6. 

Batteries extra. 
207 EDGWARE ROAD, W.2 Near Praed Street. PAD. 3271/2 42 TOTTENHAM COURT ROAD, W.I. MUS 2605 
Both addresses open all day Saturday. All Mail Orden to Lasky's Radio, Dept. PW. 207 Edgware Road, London W.2 

FRE TO A MB/ T/O US El i /OINEER S - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
its highly informative 156 -page guide to 
Out 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 modem 
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 - 
theB.IïE,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 
44 NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
arpnin less than Las. week, send for your 

tool e- FENEINEERING 
OPPORTUNITIES" 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng.. 

Radio Engineering, 
Automobile Eng., 

Aeronautical Eng., 
Production Eng., 
Building, Plastics, 
Draughtsmanship, 

Television, etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M,I.Mech.E. 

A. M.I.C.E. 
A.M.I. Prod.E. 

A.M.I.M.I. 
A.I.O. B. 

A.F.R.Ae.5. 
B.it. 

A.M.Erit.1.R.E. 
City & Guilds 

Gen. Cert. of Education 
Etc., etc. 

PRACTICAL 
EQUIPMENT 
Basic Practical and Theore. 
tic Courtes fer beginnen in 
Radio, T.V., Electronics, Etc., 
A.M.Brie.I.R.E. City i Guilds 

Radio Amateurs' Exam, 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radie 

Radio I Television Servicing 
Practical El its 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS! 

Thr specialist Elec. 
Cremes Division of 
B.I. E. T. (i ne orpa ra t- 
ing E. Al .I. InstitutesI 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.I.E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON NOW 

e 
e 
e 
e 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE /2I ), 29 Wright's Lane, London, W.8 ; 

Please send me your FREE 156 -page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME... __ . ._ ..............._ 

ADDRESS__ 

SUBJECT OR EXAM 

W 
- - SSE /211 THAT INTERESTS ME 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD, 
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' (Left) The assembled unit 

A TRANSISTORISED 
D.C. INVERTER 

A SIMPLE UNIT TO GIVE 200/230V, 40 -60mA D.C. 

By A. J. Short 

RECENT addition to the many types of 
electronic equipment available to the amateur 
radio enthusiast is the transistor D.C. inverter. 
This device shows several advantages over other 
methods of changing a D.C. potential, higher 
power efficiency, lighter, less noise, no moving 
parts, and long life. 

A description is given of a transistor D.C. 
inverter suitable for supplying power to a car or 
mobile radio receiver or small transmitter, drawing 
very little power from a 12V source and capable 
of being constructed at home in two or three 
evenings for a modest cost. The specifications are: 

For details 
of RI and 
TI see text 

TRI and TR? 
Gold Top 
V30/20P 
matched pair 

input 12.6V, 1.25 -1.5A D.C.; out- 
put 200/230V, 40 -60mA D.C. 

General Description 
The circuit consists of a pair of 

power transistors connected in 
push -pull to a transformer; feed- 
back windings on the transformer 
provide the necessary drive to the 
transistors to maintain oscillation 
and a further winding on the trans- 
former feeds a voltage doubling 
rectifier circuit, from which the out- 
put of the inverter is derived. The 
arrangement is shown in Fig. 1. 

Method of Operation 
The two transistors are caused 

to function alternatively as 
switches, connecting the power 
supply to one or the other end of 
a centre tapped primary winding 
on a step -up transformer. The 
resulting square wave voltage 
waveform, as seen by the primary 
inductance of the transformer, 
produces a trapezium shaped cur- 
rent waveform (Fig. 2). This wave- 
form can be considered to consist 
of two components The first is 
that caused by the reflected resistive 
secondary load, and resistive trans- 
former losses (this is represented by 

the parallelograms formed under the dotted lines in 
Fig. 2). Being caused by resistance, the current 
waveform follows in shape the square -wave 
applied voltage. The second is triangular wave- 
form as seen above the dotted lines in Fig. 2 
produced when a constant voltage is applied to the 
inductance of the transformer, this current 
increases at a steady rate di /dt= Primary Volts/ 
Primary Inductance. In practical circuits this 
component of current waveform is modified by a 
spike added to the trailing edge of the waveform 
associated with the change -over to the following 
half cycle (not shown in Fig. 2). The resistive 
component of the current has been labelled IR 
and is supplied directly from the power source. 
The peak current caused by the primary induc- 
tance has been labelled IM, denoting magnetiz- 

ing current, and in practical circuits 
may be supplied by the collapsing 
field of the magnetizing current in 
the previous half cycle. 

The change -over point between 
successive half cycles is determined 
by the transformer characteristics. 
The primary winding is so arranged 
that at the peak current, passed by 
the transistor, the transformer core 
is driven well into saturation. This 
produces a rapid increase in 
primary current for little change in 

R3 feedback voltage to the transistors, 
220k but on reaching the peak an abrupt 

loss of feedback occurs, resulting 
in a reduction of transistor 

CI 
4NF 

200vw 

5 

2 

C2 
4 

200V 
to 

230V 

Output 

Fig. 1. -The circuit of the inverter. 
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collector current and initiating a reversal of 
transformer voltages and a change -over to the 
other transistor. For high efficiency this change- 
over should occur as rapidly as possible as 
it is the only time during. operation that a 
transistor is both passing appreciable current and 
having a substantial voltage applied to it. Power 
dissipation at this stage is kept down by careful 
transformer design. The feedback voltage is 
selected to provide adequate base current when 
applied to the appropriate transistor, it may be 
adjusted by variation of the series base resistor, 
R2. The purpose of the resistor RI is to provide 
a small forward base bias to bring the transistors 
into the conducting region when starting. 

With the type of transistor inverter shown it is 
important to make use of both half cycles by using 
bi- phase, bridge or voltage doubling circuits on the 
secondary winding. This is to dispose of the 
energy stored in the transformer core, which would 
otherwise be applied dangerously to the transistors 
in the unused half cycle. In the same way it is 

Fig. 2 (above). -The trapezium shaped current waveform. 

Fig. 3 (below). -Recommended coil dimensions. 

Magnetic path 
length 4.87 ins. 

Cross sectional 
area 0-288 sq. ins. 

Magnetic path 
length 4°87 ins. 

unwise to operate the converter under no -load 
conditions, as the peak voltages built up in the 
output circuit and consequently applied to the 
transistors via the primary windings, are a source 
of risk to the parts concerned. If the load applied 
to the inverter is increased above the figure about 
which it was designed, an increased load is thrown 
primarily upon the transistors up to the point 
when oscillation ceases. In this design wide 
margins of safety have been allowed to permit the 

WIRELESS April, 1961 

unit to be as adaptable as possible to a wide range 
of working conditions. Due regard should, how- 
ever, be given to the intended output. 

Materials 
The majority of the parts used in the construc- 

tion of the unit are generally available from 
advertisers in this magazine or from local 
suppliers; the exception to this, however, is the 
transformer. A suitable transformer can be con- 
structed at home in an evening from the necessary 
parts, which are, 2oz of 32s.w.g., 2oz of 21s.w.g., 
and 1 o 28s.w.g., all enamelled copper wire. The 

The ends of the winding are positioned as follows: 
from top to bottom. 
LI in 
L2 in 
L5a in 
LSb in 
L3 in 
L4 in 

L4 out 
L3 out 
L5b out 
L2 out 
LI out 
LSa out 

core is an English Electric grain -oriented silicon - 
steel "C" core, type HWR 10/16/5 or equivalent, 
and such a core may be readily recovered from 
an ex- Government potted high -cycle transformer, 
available at small cost from surplus dealers. To 
aid recognition of a suitable core the recommended 
dimensions are given in Fig. 3. The following 
corrections allow for minor deviations from the 
given dimensions. 

1 -A difference in length of the magnetic path- 
multiply number of turns in all the windings by 
the fractional change in magnetic path length, 
anticipate proportional change in operating fre- 
quency. 

2 -A difference in cross -sectional area -when it 
is a small difference it will only influence the 
operating frequency, this might possibly be utilised 
to compensate for a change in magnetic path 
length, i.e. a decrease in cross -sectional area will 
make up for an increase in magnetic path length. 
However large, changes in core dimensions are not recommended without a complete re- design of the 
inverter. 

Construction of the Transformer 
A cardboard rectangular tube is first constructed 

on which the windings will be made, for the "C" 
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"PW" ROADFARER AM /FM RADIO KIT 
TRANSISTORISED THROUGHOUT. Advanced 
design, operated from internal batteries or 
direct from mains. 
FOUR SECTIONS ON PRINTED CIRCUITS: 
A.M. Toner; F.M. Tuner; Audio Amplifier; 
Mains Supply Unit. 
ATTRACTIVE PLASTIC CABINET. Ferrite 
Rod Aerial for A.M.. Telescopic Aerial for 
F.M. Order Now. LOWEST PRICES! 

TRIMMERS. Ceramic. 30, 60, 70 pF., 9d.; 100 pF., 
150 pF., 1/3; 230 pF., 1/6; 600 pF., 750 pF., 1/9. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
i w., 4d.; 4 w., 44. 1 w., 6d.; 1{ w., Sd. 2 w., 1 /.. 
HIGH STABILITY. } w., 1%, 2/ -. Preferred values. 
100 to 10 meg. Ditto, 6 %. 1000 to 5 meg., 9d. 

10 watt 
6 watt 1/3 f WIRE-WOIIND RESISTORS l 

15 watt 25ohme- 10,000 ohms J1 /8 

122.5K to 50K 10 w .. .. .. .. 3/3 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Long Play 7m. reel, 1,800ft 35/- 
51m. reel, 1,200 ft. 28/6 

reel, 900 ft. 18/6 

Standard 7m, reel, 1.200Ií 25/- 

Spare 
Plastic 
Reels 
3/- ea. 
Metal 

Sin. reel, 600ft 16/- 7' Reels 
2/- ea. 

"Instant" Bulk Tape Eraser and Head De- 
Soler. 2001250 v. AC., 27/0. Leaflet, B.A.E. 

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/6 
Miniature, 384, etc., 6/6. Multiratio push -pull, 7/6. 
Push -Pull 10 w. 16/6, '20 w. 6K or 8K, 80/ -. 
L.F. CHOKES 15/10 H. 00/66 mA, 5/ -; 10 H. 
85 mA, 10 8; 10 H. 120 o,A, 12/6. 10 H. 150 mA. 14 -. 

MAINS TRANSFORMERS: 200 /250 v. A.C. 
STANDARD, 250.0 -250, 80 mA, 6.3 v. 3.5 a. 
tapped 4 v. 40. Rectider 6.3 v. 1 a. 6 v. 

or 4 v. 2 a. ditto, 350.0.350 , 22 /6 
MINIATURE, 200 v. 20 mA, 6.3 y. 1 a, 10/8 
MIDGET, 220 v. 49 mA, 8.3 V. 2 a. .. 16/6 
SMALL, 220-0-220, 60 mA, 6.3 v. 3.6 a., 17/6 
STD. 250 -0.250, 65 mA, 6.3 v. 3.5 a. 17/6 
HEATER TRANS, 6.3 v. 11A 7/8 3A 10/6 
Ditto 1.4, 2. 3. 4. 6. 6.3 v. 14A.. .. 8/6 
Ditto Tapped. 3 to 30 v., 2A .. 22/6 

ALADDIN FORMERS and core. tin., 8d.; fin., 104. 
0.3in. FORMERS 5937/8 d Caos TV /2. lin- eq. x 
liio. and fin. sq. x 11in., 2/- ea., with cores. 
SOLON Midget Iron 200 /10v. or 220/40v. 25w., 24 / , 
REMPLOY Instrument Iron. 220/40 v. 26 w., 17/8. 
MAINS DROPPER. 3in. x 1115. Adj. Sliders, 
0.3 amp., 1000 ohms, 4/8. 0.2 amp., 1000 ohms, 4/8 
LINE CORD. 0.3 amp., 60 ohms per It, 0.2 amp., 100 
ohms per ft, 2 -way, 6d. per ft, 3 -way, 74. per ft. 
LOUDSPEAKER P.M. 8 OHM. Sin. Rolo, 17/8, 
Bin. Plessey, 19/6. lin. x din. Rola, 18 / -. 6 4.10. Rola, 
18/6. 7 x 410, 21 / -. 10 x 6in., 27/8. 101n. Role, 80/ , 
Oie. Tweeter, 25/, 12in. R.A., 80/ -. 9 x Bln. 26/ , 
STENTORIAN HF1OIO. loin. 3 to 16 ohm 10 w., S6/ 
12in. Baker 15 watt 3 ohms or 16 ohms, 90/ -. 
12ín. BAKER FOAM SUSPENSION. 15 ohms, S8. 
CRYSTAL DIODE. G.F..C., 2 / -, GEXS4, 4/ -, 
HIGH RESISTANCE PHONES. 4,000 ohms, 16/- pr. 
LOW RESISTANCE PHONES (BAS), 7/6 pr. 
MIKE TRANSF. 50 -1, 3/9 ea,: 100:1, Potted, 10/6. 
SWITCH CLEANER. Fluid squirt. spout, 4/8 tin. 
TWIN GANG TUNING CONDENSERS. 386 PF. 
miniature lia. x 14ín. x 11in., 10/ , 0.0005 Standard 
with trimmers, 9/ -; lem trimmers, 8/ -; midget, 7/6. 
SINGLE. 60 pF, 2 /6; 80 pF. 100 pF, 160 pF, 6/6. 
Solid dielectric 100, 300. 500, pF 8/6. 
SPEAKER FRET. GOLD CLOTH. 17ín. x 2615., 5 / -; 
251n. x 351n., 10/ , Tygan, 4ft. Bin. wide. 10 /- It; 
2ft. lin, wide, 6/- ft. Brown or Red or Green. 

New and Boxed VALVES 90-day Guarantee. 
1115 7/6 gKBG 7/8 EABC80 9/8 
105 7/8 61,60 10/8 EB91 - 8/- 
1T4 8/- 6N7M 8/8 ERC38 8/8 
2712 8/6 BQ7G 7/6 EBC41 8/6 
364 7/8 6827M 818 EBF80 10/- 
81,4 7/8 68N7 8/8 ECC84 9/6 
5114 7/6 6V60 8/6 ECF'80 9/6 
6Y3 7/8 6X4 7/6 ECH42 10/6 
5Z4 9/8 6X5 6/6 ECL82 10/6 
6AM8 6/- 12AT7 8/- E1,41 9/8 
6B8 6/8 12AU7 8/- EF50 6/8 
03E8 7/8 12AX7 8/- EF80 8/- 
613148 9/6 12BE8 8/6 EF91 6/- 
606 6/- 12K7 6/6 EF92 6/6 
61,OG 7/8 12Q7 8/ EL32 6/- 
BHB 8/8 351,8 9/8 EIA1 9/8 
615 5/8 35Z4 7/. ELM 8/8 
8J6 5/8 90 9/e EM81 9/8 
6.1711 6/8 807 5/8 E'L40 7/6 
8516GT 8/8 954 1/6 E380 7/8 
6K70 6/- EA50 l'8 EY51 9/8 

EY88 10/- 
HABC812/8 

HVR2A 6/8 
MU14 9/- 
PCC84 9/6 
PCF80 9/6 
PC'L82 11/6 
PL8'2 10/6 
PY80 7/8 
PY81 9/8 
PY82 7/6 
SP81 8/8 
UBC41 9/8 
UCH42 9/8 
UF41 9/6 
UL41 9/8 
UY41 8/- 
U2'3 8/- 
VR105 8/6 
VR150 9/0 

PRACTICAL WIRELESS 

"REGENT"4VALVE 
"96" 

RANGE 
VALVES 

KIT PRICE 

£6. 6. O. 

Carr. 4/- 

PRINTED CIRCUIT BATTERY 

PORTABLE KIT 
Medium and long wave. Powerful output. Obn. 

high Flux Speaker. T.C.C. Printed Circuit and 
condensers. Components of finest quality 
clearly identified with assembly loetructione. 
Osmor Ferrite Aerial Coils Rexlae covered 
attache case cabinet. Size 1215, x 81n. x Oto. 

Batteries used B126 (1.5512) and AD35 (15040). 
10 /. extra. lnetructiane 9d. (free with kit). 
Maim Unit ready made for above 39/6. Bold 
separately. 

ARMSTRONG AF 208 AM /FM 
RADIOGRAM CHASSIS 

* Roll VHF Band (87.108 Mc /a) and Medium 
Band, 187 -570M- * 7 Valves * 6 Watts Out- 
put * 1501 Negative Feedback * Separate 
wide range Base and Treble Controls * 2 
Compensated Pick -up Inputs * Frequency 
Response 30. 22,000 c.o.s. ± 2 /dB * Tape 
Record and Playback Facilities * Continental 
Reception of Good Programme Value * For 3, 
74 and 15 ohm speaker.. 12 Month guarantee 
* Installation and Service Manual Supplied. 

Price 22 Guineas Carr. Free 

Wiwi. fin. 
4 Speed Aoteehangere, B.B.R., U.A.B 26.16.0 
4 Speed Autochangers, U.A.8 Stereo 27.10.0 

Collar," Conquest 27.19.8 
Garrard Model 210, G.C.8 Rend .. 210.10.0 

4 speed Single Players, E.M1 .. 88.19.6 
Garrard TA Mk. 11 G.C.8 Head 28. 0.0 

Garrard 4 HE Transcription G.C.8 .. 217.19.6 
Garrard Stereo Heads .. .. 82. 0.0 

RADIO COMPONENT SPECIALIST 

Volume Controls 
Long spindles. Midget 
6K ohms to 2 Meg. 

No. 8w. D.P.Bw. 
3/- 4/8 

Linear or Log Tracks. 

1099 

80 CABLE COAX 
Semi -air spaced dio. 
Stranded core6d.yd. 
Fringe 

Air SpdyyII Yd. 

COAX PLUG .. LEAD BOCKSF .. 9/- 
PANEL SOCKETS 1/- OUTLET BOX88 4/6 
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms. 
DITTO SCREENED per yd. 1/6. 80 ohms only. 
WIRE -WOUND POTS, S WATT. Pre -set Min. 
TV Type. All value. 10 ohms to 26 K., 8/- ea. 
30 K., 50 K., 4/ -. (Carbon 30 K., to 2 meg., 8/ -.) 
WIRE -WOUND 4 WATT Pots. Long Spindle. 
Values, 50 ohms to 50 K., 6/6; 100 K., 7/6. 

ALUMINIUM CHASSIS. 18 s.w.g. mdriBed. 
With 4 sides, riveted comers and lattice fixing 
holes, 24in. ,idee, 7 x 4in., 4/8; 9 x 71n., 5/9; 
11 x 7io., 6/9; 13 x Sin., 8/6; 14 x llio., 10/6; 
15 x 14in., 12/6; 18 x 16 s 3in., 16/6. 

RI -GAIN BAND 8 L.T.A. PRE -AMP KIT. 
Caecode circuit with valve ECC84, or P0084. 
Price 29/6. With Power Pack, 49/8. Plana only 
84. Band 1 BBC version, same prices. 

CONDENSERS. 1000 pF, 7 kV. T.C.C., 5/6, 
500 or 1,000 pF, 20 kV., 918. 0.1 mid. 7 kV., 9/8. 
Tubular 500 v. 0.001 to 0.05 mid., 9d. 0.1, 1 / -; 
0.25, 1/6; 0.5/500 v., 1/9; 0.1/350 v., Od.; 0.1 /1000 e. 

1/9; 0.01/2,000 v., 1/9; 0.1 mid., 2,000 volts, 8/8. 
CERAMIC COEDS. 500 v., 0.3 pF to 0.01 mid., 9d. 
SILVER MICA CONDENSERS. 10% 6 pF to 500 
pF, 1/ -; 600 pF to 3,000 pF. 1/3. Cloue tolerance 

to 819 pF., 1/9, 1,000 
7 
pF to 6,000 pP,t2 

/Lys 50 pF 

I.F. TRANSFORMERS 7/6 pair 
965 11c/1 Slug Tuning Miniature Can. 1115. x 
tin. square- High Q and good bandwidth. 
By Pve Radio. Data (sheet supplied. 
Weymouth 31 a 1tin. sq. I.F. 466 lie/s. 12/6 pale 

NEW ELECTROLYTICS. FAMOUS MAKES 
CAN TYPES 

8 /600v. 9/- 
33/350v. 4/. 
100/ 270v. 6/8 
2,50Ú13v. 4/- 

32 +32/350v. 9/- 
32 +32/450e. ó/- 
50+50/350v. 7/. 
64+120/350v. 11/8 

TUBULAR TUBULAR 
1/350V. 2/- 50/350v. 5/6 
2/350v. 2/3 100/25v. 2/- 
4/450v. 2/3 250/25v. 2/8 
6/450v. 2/5 500/1.2v. 8 /- 
8 /500V. 2/9 8 +01450'. 8/8 
16/450v. 8/- 8 +16/450v. 5/9 
16 /500v. 4/- 8 +16 /500v. 9/6 
32/450v, 5/9 16+16:450v. 4/3 
25/25v. 1/9 16+16/500, ó/- 
50/50v. 2/- 32 +34/350v. 4/6 100 +200 /275v.12/6 
SELENIUM RECTIFIER. 300 v. 85 mA., 7/8. 
CONTACT COOLED. 250 v. 60 mA, 7/8; 60 mA, 8/6; 
85 ,nA, 9/6; 200 mA, 21 / -, FC31, 300 mA, 27/6. 
COILS Wearite. "P" type 8/. each- Osmor Midget 
"Q" type adj. duet core from 4/ -. All ranges 
TELETRON. L. R M.T.R.F., with reaction, 3/6, 
FERRITE ROD AERIALS. M.W., 5/9; M. a L. 12/8. 
T.R.F. COILS. A /HF. 7/. pair. H.F. CHOKES, 2/6. 
FERRITE ROD, Sin. x 41, dia., 2/6. 

JASON F.M. TUNER COIL SET, 29/, ELL 
coil. aerial coil. Oscillator coil, two I.F. trana. 
10.7 bicis. Ratio Detector and heater choke. 
Circuit book using four 6AM6, 2/13. 

COMPLETE JASON F.M. KIT FM11. 
with set of 4 Valves, 26.5.0. Details S.A.E. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 
ii or 12v. 14 amp., 8/9: 2 a., 11 /8; 4 a., 17/8 

CHARGER TRANSFORMERS. Tapped input 200/ 
250 v. for charging at ^_, 6 or 12 v., 14 amps, 15/6; 
2 amp.., 17/6; 4 amps., 22 /6. Circuit included. 
VALVE and TV TUBE equivalent books, 9/8. 
VALVE DATA, Vol. 1, 2, 3 or 4, 6/ -. each. 
TOGGLE SWITCHES. 8.P. 2/ -. D.P. B/6. D.P.D.T. 4/- 
WAVECHANGE SWITCHES 
5 p. 4 -wave 2 wafer long spindle .. 6/8 
2 p. 2 -way, or 3 p. 2 -way short spindle . 2/8 
2 p. 8 -way, 4 p. 2 -way, 4 p. 3 -way long spindle .. 8/8 
3 p. 4 -way, or 1 p. 12-way long spindle 5/8 
VALVEHOLDERS. Pax Int. Oct., 4d. EF60, EA60, 
64. B1.2A, CRT, 1/8. Eng. and Amer. 4, 5, 6, and 
7 pin, 1 / -. MOULDED MAZDA and Int. Oct., 6d. 
B7G, BOA, BBG, BSA, 9d. B7G with can.. 1/S. 
BOA with can., 1/9. CERAMIC EF50, )370, B9A. 
Int. Oct., 1/ -. S /Cam. B70, BOA, 1 / -. 

NEW M ILLARD TRANSISTORS 
Audio 

RF 0072 .. 12/6 OCAS .. 12/6 
Sub Miniature Electrolytical. 15 volt. 
1, 2, 4, 5, 8, 25, 60, 100 mid. 1/- each. 
"P.W." 8 Transistor Kit. AB parts, Printed 
Circuit and Cabinet £9.15.0 

OUR ONLY ADDRESS 

S 
337 WHITEHORSE RD., 

WEST CROYDON 
Postal service If-, over £2 free. C.O.D. 1/6. (Export Extra. No C.O.D.) (Wed. 1 p.m.) THO 1665. Buses 133 or 68 
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ti 
23 TOTTENHAM COURT ROAD, LONDON W.I 

and at 309 EDGWARE ROAD, LONDON W.2 

April, 1961 

"THE MID -FI" 4f WATT AMPLIFIER KIT 
MAY BE 95f_ plus 3/- 
BUILT FOR p. & p. 

A new circuit for the home con- 
structor requiring a good quality 
medium powered Amplifier for 
reproduction of Records of F.M. 
Broadcasts. For use with Loud- 
speakers of 3 or 15 ohms impedance. 
Technical Specifications: separate 
bass and treble controls. Valve line- 

up EF86, EL84, EZ80. Voltage adjustment 
for A.C. mains from 200.250 volt. Neg- 
ative feedback. Size 7 x 5 x 2in., overall 
height Sin. Silver hammered finish 
Chassis. Instruction Book If -. 

The "Petite" PORTABLE 
MAY BE BUILT FOR 

£7.7.0 eo Plus 31- 
p. & p. 

BATTERIES EXTRA. 
H.T. 101- (Type 8126) er 
equivalent L.T. 116 (Type 
A1035) or equivalent. * Size only Bin. x Bin. x 4 }in. * Instruction book 116. 

TEL.: MUSEUM 3451 2 
TEL.: PADdington 6963 

THE PREMIER T/R2 
Once again Premier is first with 
another magnificent offer. Introduc- 
ing the "TR /2" the latest and 
cheapest addition to our range of 
popular Recorders. 

Star features: * Latest BSR Tape Deck, with 
interlocking device to prevent 
accidental erasure. * Single speed afin. per sec. * Playing time 5 }in. std. tape, If 

PRICE including Micro- hrs; L.P. tape, 2 hrs. 8 mina. P 

PRICE, tape and spare 
Micro- * Volume on /off and tone control. * Power output 3 watts. 

19 Gns. Plus ISt- * Input sockets for Microphone, 
P. & P. Radio /Gram. * Extension speaker socket. Size: 131 x 9} x 6in., weight 17 lb. 

OUTSTANDING BARGAIN OFFER 
The Kapura,Model UI Mol- 59f6 timeter for only 
Complete with Test Leads P. & P.26 
A truly efficient Meter for the enthusiast; 
sensitivity 1000 ohms per volt A.C. and 
D.C. ranges (A.C. /D.C.) 0- 10 -50- 250 -500- 
1000v D.C. current 0 -100 -500 mA. 0-ImA 
(at D.C. 0-10v) resistance 1 -2000 ohms 
(centre -24 ohms) 100 -200K (centre - 
2400 ohms). Size 5 x 3 x 2 #in. Brand new 
in manufacturer's original boxes. 

HOm, RADIO AM/rewAAf 
(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 

Shop Hours: 9 a.m. -6.30 P p. m. Wednesday 9 a.m. -I p. m. 

DON'T MISS THIS 
BARGAIN OFFER 

nnewpassorted 
interest 

ume 
all 

(some with switch) for ONLY 6f- 
Send NOW while they lost. Post Paid. 

ANTEX "PRECISION" 
SOLDERING IRON SUPER CATALOGUE 

This wonderful catalogue is really a MUST for every constructor, enoineer, caperi- 
menter, workshop, or laboratory. Without doubt the most comprehensive component 
catalogue ever produced and listing everything from Aerials to amplifiers, Clips to 
cabinets, Plugs to 

,a,,....._ 

Awonderful new miniature iron for the 
constructor. Five different sizes of 
interchangeable bits are available, also 
a practical bench stand and solder 
holder. All voltages from 6 to 240 in 
stock. S.A.E. for descriptive leaflet. 
Iron as illustrated 29/6 post paid. 
(State voltage please), 
Also range of irons by Solon, Remploy, 
Adcola, and Liresold, stocked. 

pick -ups, 
Springs to speakers .. , in 
fact, the LOT. 
This catalogue has been 
compiled entirely from 

- 

-1 
HOME RADIO 

of Mitcham 

128 PAGES 

400 ILLUSTRATIONS 

items that are normally' 
available from stock 
straight off the shelf, and 
so you can order with with 
confidence of speedy ser- 
vice. You will find that 
you can obtain all your re- 
quirements at once if you 
have this book by your 
side; we even supply a 
special easy -to -use order 

` _._ 
p E 

ôli 

' 

j, 
'' ?i 

- - et u) 
, 

4000 ITEMS 

BEAUTIFULLY 
PRINTED 

SEND FOR YOUR 
COPY TODAY 

21- PLUS 9d. POST 

WE ARE ACTUAL 
STOCKISTS OF 

H E A T H K I T S 

. n1bt 

w 
=' 

-------1 form. Save time- -save 
money -save temper. 

con 
CATALOGUE 

-- P.W. POCKET SUPERHET 
All the special components in stock for 
this super pocket portable. Now avail- 
able on printed circuit for foolproof 

Smart plastic case and 
dial. All coils, aerial, special 2 -gang 
condenser, Ardente components, Rola 
speaker, choice of Mullard, or selectedr. 
cheaper transistors. Full constructional 

of ta. 
2/-. 

Price 
list only sent on receipt 

START BUILDING TODAY READY 
FOR YOUR HOLIDAYS. 

FABULOUS TRANSISTOR AMPLIFIER 
This 4- transistor printed circuit amplifier will 
give a full 1 -watt output from microphone, p phone, ( '' / r 1. guitar, gram unit, or radio tuner, and yet 
measures only 3 x 2 1 }ins. Supplied \\ `-. completely assembled and tested with '' four top -grade transistors, and is ideal e 

for portable sets, record players, car 
- T radio, etc. Response 60 to 16,000 cycles. 

Other units available. S.A.E. for leaflet. 
PRICE 14.12.6, post paid. 
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Junction 
of two 

parts o f LS 

L4 in ''42.) 

L3 in.-;. 
L2 in/ 
LI In 

L5 in 

L5 out 
L2 out 
LI out 
L4 out 

'L3 out 

Junction 
of two 
parts of 
L1 and L2 

g 

c 

o 

2/S of LS 

31/ L1 and L2 ` 

L3 and L4 
1.2 LI and L2 - 

?S of LS 

LI and L2. -..45 turns each L3 and L4..__8 turns each 
LS 500 turns total 

Fig. 4. -A section through the transformer windings. 

cores specified it will be 1 sin. x ¡in. tube, 1, -Fin. 
long, well varnished for rigidity and to repel damp. 
The tube is first covered with Sellotape, and after 
securing a flexible lead to the end with a well - 
taped joint, a layer of 100 turns of 32s.w.g. is 
wound on to the former. The layer is taped over 
with a single layer of Sellotape and two more 
similar layers of wire and Sellotape are added, 
making 300 turns in all. This winding is then 
terminated with a flexible lead. When starting and 
$nisjiing a layer it may be found advantageous 
to secure the first and last few turns by catching 
a short strip of Sellotape under these turns, folding 
it up over them, when it will be held temporarily 
by its adhesion and later by the next layer of tape 
and wire. The second winding consists of a single 
layer of two strands of 21s.w.g. wire wound 
together in bifilar manner to enhance the mutual 
coupling between them, and thus reduce high 
transient voltages on the transistors, caused by 

COMPONENTS LIST 
RI See Text 
R2 100 ;W 
R3 220k "1W 
CI, 2 4µF, 200 VW 
XI, 2 Silicon rectifiers 

ISOV 
60mA Wkg eg 

0A210 etc 
TRI, 2 Gold top V30,120P- 

matched pair (for class B etc) 

leakage inductance. When the one layer of 
21s.w.g. has been wound, the ends are left hanging 
temporarily while the feedback windings of eight 
turns of two strands, bifilar, of 28s.w.g. wire are 
terminated and wound on. These windings are 
also taped with a single layer of Sellotape, and 
when secure are overwound with further layers 
of the bifilar 21s.w.g. wire until this winding con- 
sists of 45 bifilar turns in all. The heavy windings 
are then well covered with a few layers of Sello- 
tape, tightly wound. The final winding consists of 
a further 200 turns of 32s.w.g. wire in two layers. 
The outer end of the first winding (300 turns) is 
connected to the inside end of the last winding 
(200 turns), all turns on the transformer having 
been wound in the same direction. The windings 
now consist of the bifilar feedback winding (8 
turns double) sandwiched between the two halves 
of the bifilar primary winding (45 turns double), 
which is in turn sandwiched between the two 
halves of the secondary. This arrangement pro- 

1101 

The tron,lurnner ready for mounting. 

duces a transformer of optimum efficiency. 
When the windings have been checked, the two 

halves of the core are inserted and a securing 
clamp made from a length of lin. aluminium 
strip, 20- 22gauge, which is passed through the 
length of the cardboard former and the ends bent 
down to the level of the opposite side of the core, 
and then outwards and drilled to provide a means 
of clamping the transformer down and holding the 
two halves of the core together. The leads from 
the windings may then be brought upward and 
secured to a small tag -board taped to the top of 
the transformer. 

The Inverter 
The chassis of the converter consists of two 

pieces of 1112in. thermoplastic material. The 
baseplate is 21in. x 5in. with two +in. side pieces 
turned up at 90° to secure the transistor fins. 
The top plate measures 21in. x Sin. plus two +in. 
side pieces turned down. Bending of the material 
can be easily accomplished by gripping the 
material along the line of bend in a vice and then 
cautiously applying a small gas jet along this line 
'on either side until the material is felt to become 
pliable when slight pressure is applied to the pro- 
truding sheet. The bend is then made, and the 
line of bend subjected to firm pressure from a 
smooth, flat object until the material has cooled 
and set. 

The transistors are mounted on 3in. x 3in., 
16gauge aluminium cooling fins to promote cool- 
ing. Care must be taken to ensure that the cooling 
fins do not come into electrical contact with any 
other part of the circuit. The transistors should 
be purchased as a matched pair. The remainder 
of the circuit is wired as in the theoretical 
diagram. The resistor R1 will vary slightly with 
the particular transistors employed. It should be 
the largest value which gives reliable starting under 
the most adverse conditions in which the inverter 
will be used, and which does not cause the current 
drawn to exceed 1SA. A suggested starting point 
is 10000. 

Care must be taken not to overheat the tran- 
sistors when soldering and to avoid accidental 
reversal of the polarity of the supply potential. 

JOIN THE PRACTICAL GROUP 
PRACTICAL TELEVISION ......... 1,6 

Every Month. 
PRACTICAL MECHANICS ... ... ... 1/3 

Every Month. 
Devoted to Mechanics, Science and Invention. 

PRACTICAL MOTORIST ... ... ... 1/6 
Every Month. 

PRACTICAL HOUSEHOLDER ... ... 1/3 
Every Month. 
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REACTIVATING DRY BATTERIES 
INCREASING THE LIFE OF THE CELLS 

By R. H. Wright 

DEACTIVATION of dry batteries consists 
of passing a low reversed current through the 
cells from some external source, but owing to 
the lack of chemical knowledge on the part of 
the writer, no attempt can be made to explain the 
process which occurs during the reactivation. 
Whatever the reason, the over -all effect of reacti- 
vation is to increase the effective life of the cell, 
thus enabling it to supply further current. 

Experiments 
Reactivation experiments have been carried out 

on two U2 -type cells, two No. 8 cells and two 
twin -cell cycle batteries, also on L.T. and H.T. 
batteries taken from the writer's portable 
receiver. In the case of the U2, No. 8 and cycle - 
lamp batteries, one of each was allowed to exhaust 
itself fully before reactivation was attempted while 
the second of each,type was `cycled " -discharged 
a little and then reactivated again immediately. 
The L.T. and H.T. batteries were subjected to 
reactivation every third day. 

The cells that were first completely exhausted 
did not respond to reactivation sufficiently well to 
warrant further experiment, but the "cycled" cells 
responded very well, particularly in the case of the 
çycle -lamp battery, while the portable receiver 
batteries were kept in service between 50 and 75 
per cent longer than usual though the L.T. battery 
showed a much better response than the H.T. 
battery. In this latter case, reactivation raised the 
voltage always to 90, off load, but it soon dropped 
to its former voltage when put on load. 

As a result of the experiments, the following 
facts have emerged: 

(1) A completely discharged cell cannot be 
successfully reactivated. 

(2) Reactivation is more successful if the cell 
is subjected to a heavy load for a short 
period rather than to a light load for a long 
period. 

(3) Reactivation should commence as soon as 
possible after discharge has ceased. 

(4) The zinc case must be unpunctured and the 
cell should not be corroded. 

Fig. 1. -The system used by the author in his experiments. 

(5) High currents during reactivation must be 
avoided if bursting of the cell (which is 
probably due to excessive gas formation) is 
to be avoided. 

Fig. 1 shows the equipment used during 
the course of these experiments, and the table 
shows the currents used on the various types 
of cell. 
Current Rates for Reactivation 

No. 8 type cell ... 
U2 type cell 
Cycle -lamp battery 
Receiver 1.5V L.T. battery 
Receiver 90V H.T. battery 

A BEGINNERS' BATTERY OPERATED TX 

(Continued from page 1065) 

Tuning Procedure 
With an appropriate crystal and inductance (Ll) 

plugged in adjust C6 to full capacitance and rotate 
C5 -with the key pressed- watching the meter for 
a dip in the reading. Adjust C5 to the " bottom 
of the dip ". Now decrease the capacitance of C6 
a little and readjust C5 to the dip again and 
continue this procedure of reducing C6 in small 
steps and retuning C5 for the dip until the dip 
is only just obvious. The transmitter is then 
tuned. Aerial and earth connections should, of 
course, be made before attempting to tune the 
transmitter. 

For the R/T man, the output stage can be 
simply modulated. The circuit is shown in Fig. 1. 

A carbon microphone is connected in series with 
a switch, 3V battery and the primary of a micro- 
phone transformer. The audio voltages induced 
in the secondary side of the transformer are con- 
nected in the grid circuit of the power amplifier 
valves and provide quite reasonable modulation 
of the output. 

... 3to5mA. 
6mA. 

10mA. 
l OmA. 
3mA. 

COMPONENTS LIST 

CI 50pF 
C2 100pF (mica dielectric) 
C/3/4/7 0.01µF (mica dielectric) 
C5/6 500pF variable capacitors 
RI 22k zW 
R2 33k 0.4/ 
R3 22k I W 
RFC! and 2 Denco RFchokes, type RFC /5 
SWI on -off toggle switch 
0 -25mA moving coil meter 
Jack plug and socket (for key connection) 
VI, V2 and holders -see text 
Li see text 

FOR MODULATION: 
Carbon microphone and microphone trans- 
former 
On -off toggle switch (in some cases a switch is 
incorporated in the microphone itself) 
3V dry battery 
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OPEN: Tottenham Court Rd., 
THE COMPONENT and Cheapside: 9 a.m. to 6 p.m. 

Mon. to Fri., Sat. I p.m. Hollo- 
way Rd.: 9 a.m. to 6 p.m. daily. 
Thurs. I p.m. ge 5.30 p.m. 
Our Advantageous us M.P. and 
Credit Sale Terms are avail - 
able on any single Item over 
a. Your enquiries invited. 
Please print your name and 
address. 

C LY N E RADIO LTD. SPECIALISTS 0 
162 HOLLOWAY ROAD, LONDON, N.7 NORth 6295/6/7 
I8 TOTTENHAM COURT ROAD, W.I MUSeum 5929/0095 
99 CHEAPSIDE, LONDON E.C.2 MONarch 6860 

All post orden and correspondence to 162 HOLLOWAY ROAD, LONDON, N.7. 

World 
I VALVE SHORT -WAVE 

-wide coverage at most 

/ 
7 y.f' : 
..rlf,. 

y1 

°.kA ,,,, 
lu ",. 

stages 
famous 

All necessary components 
complete with full assembly 

35/ -plus 2/- D. & P. Send 
nt wiring diagram and price 

RADIO 
reasonable cost. 

Covers 40 -100 metres with 
the coil sup- 
plied. Can be 
extended to 
cover 10-100 
metres. Provi- 
clot is also 
made for the 
addition of two extra valve 
Employs the 

Acorn -type 954 
can be sup- 
Instructions 
2/- for point- 
list. 

RECORD PLAYERS 
H.P. Terms available 

E.M.I. MODEL 985 4 SPEED 
SINGLE RECORD UNIT. Very 
latest type. Heavy 8í1h. día. turn- 
table, low flutter performance. 
200 /250 v. with tap at 80v. for amplifier 
value filament If required. Complete 
with matching pit -up with mount 
and rest. Brand new and fully 
guaranteed. ONLY 891& plus 316 
P &P. 
LATEST GARRARD MODEL 
210. Four -speed manual or auto- 
matic. 10in. and 121n. records of 
same speed can be mixed in any 
order, wired for stereo, attractive 
white colour scheme. Price 10i 

LATÉST 
3/6 

. & P UA14. 4- speed, 
Attractive appearance. Wired for 
stereo. 

318P 
Fully guaranteed. $7.19.8, 

B.S.R. VAS Brand new and guaran- 
teed. MONAURAL 46.19.6, 
STEREO /MONAURAL 47.19.8. 
Both plus 3/6 P. & P. 

"FAMILY 
Our supersensitive T.R.F. 
construction. Covers Long 
bands, is housed in 
very smart plastic 
table cabinet In 
Brown 

A.C. 
Black, 

For C, mains 
200 /350 v. Compre- 
henslve assembly 
Instructions provi- ded. including {í? practical and 
theoretical dia- 
grams, which are easy to you to complete this receiver 
envy of your friends. 
nents. ONLY 79/8, plus book available separately 

FOUR" 
Receiver for 
and Medium 

- 

T 

home 
wave- 

enable 
be the 

compo- 

free. 

valve 
piled 
at 
to 

ONLY 
-po 

-'I' _- 
1:$ (,:,, 

follow and will 
which will 

All necessary 
2/6 P. & P. Instruction 

at 1/8 post 

SUPER PERSONAL PORTABLE 
A wonderful little set that you 
can take anywhere. Ideal for 
camping. picnics, etc. Detachable 
aerial rod supplied. Covers 
Medium waveband 200 -5OO 

DEAF -AID TYPE EARPIECES. Ardente 
and 
Standard magnetic 

ly 12/8. 
tyP. &complete with lead 

MINIATURE CRYSTAL DEAF-AID TYPE EARPIECE. Supplied with ear insert, aft. lead, sub -miniature leek plug and socket at 
gg 11yy, 

D 

Jack nPlug land /Socket only 3/8, plus u8d. P. &P. 
a r Can be built in 
astros, 1 hour. All ill in 
eery components available 
at the following SPECIAL 
INCLUSIVE PRICES 1 

valve version ONLY 35/ 
Plus plus 2/- P. & P. Super 
valve version ONLY 41/ 
Pius 2/- P. & P. Send for I N 
point-to-point wiring Ma- t . 
gram and Darts price list 
2l- post free. Extra for use 
with the above DLRS 
balanced armature headphones, 

.. 
17 4; 

` 

A 

`i 
.1'4 

N v ' / 
7/8 pair. 

THE R.C. 3/1 WATT AMPLIFIER 
Compare the ad- 
vantages. .9s 
T r e b 1 e . t,» 
bass AND 
m i d d l e p 

controls. 
For crys- w i + - 
t a 1 or 
magnetic pick-up - 

A.C. Mains 
2 0 0 / 2 5 0 v. 
Valve line- 
up: 6V8GT, 6S07 up: 
metal 6X5GT. Negative feedback. 
Built on stove enameled steel 
chassis, measuring only 8 

.1 
4 x Ilia. 

Four engraved cream knobs are 
Included 1n the Drfce of the complete 
kit with all necessary practical and 
ttheoretical diagrams et 
fulls amplitrated rforr 1/- po 

osiz 
Hfree. 

This amplifier can be supplied, tested. 
and ready for use at 25.5.0 plus P. & D. 

"PRACTICAL WIRELESS" CIRCUITS 
- All required Componente for the corn- plate Osmor Version of the Pocket Superhet described In "Practical Wireless" now available at special 1,1- elusive price of 29.19.8 complete, In- eluding Printed Circuit and Osmor booklet. All items available separately, send for list. Enquiries Invited for ali other "P.W." circuit specified compon- eats. 

you tried the 
famous American 
famous yna ican r 
"BRAND FIVE" r 
Recording Tape. r.% 
An enthusiast's ` ' 
must! / 
AcOÉátaQBase 

Y 
I y 4 i/ 

5_ t ft., 18/ -: `- - 
al 

sT' "- ' 5.903ft., 18/8: - 

51' 1.200fí, 23/8: 7' 1.200ft. 251 -: 7' 1,803ft. 35/ , Extra Quality Mylar Dupoint: 3' 3001t. 13/-: 5. 1,300 t, 37/8: 7' 1,800ft. 44/ -: 7' 2.400ft, 80 /- Each on plastic spool. All ppoost free. BRAND NEW -NOT SUB -STANDARD 

LATEST COLLAIRO STUDIO TAPE TRANSCRIP7'OR. 3 motors. 3 speeds. 11. 
3}, 7i i.ps. takes 71n. spools. Push button controls. 51219.6 plus 6/- P. & P. Usual H.P. 
facilities. 

TAPE RECORDER A!1fPLlER, Suitable 
for use with either of the above Tape Deck, 
and most other types. For A.C. mains. 4 watts 
Facilities 

for sup andose. 
Valves: 

lves: a tai rectifier, Radiogram input, microphone input. 
monitor facilities (can be used as straight 
through amplifier), column control and separate treble and bass controls. Chassis 
measurement 114 x 3 x Gin. Supplied with attractive grey /blue escutcheon plate finish 
in black and gold. Circuit diagram and con - netting instructions included Price 511.5.0 
only, plus 3/6 P. & P. If purchased with 
either of the above deck, both Items post free! 

RADIO JACK 
Covers local medium wave stations 
variably tuned. Compact self con- 
tamed unit requiring only connection 
to aerial (no power supplies reed.) 
for 1st class reception when used in 
conjunction with your tape recorder 
or high gain amplifier. All necessary 
parts available at a special inclusive 

P.1 

PLASTIC TAPE SPOOLS-Best quality 3' 
1/8: 5' 2l: 5!' 2/3: T 8/8. 
PLASTIC SPOOL CONTAINERS for spool 
sizes 5. 1/8: 5l' 2/ -: 7- 2/3. 
Any single item plus Ed. P. & P. Total over el. 
Post free. 

price of ONLY 19/6, P. & /6. 
"PAGEBOY" 2-TRANSISTOR 

POCKET PORTABLE 
Completely portable -No external 
Aerial or Earth Regd. 
An amazing little , --- 
ireceiver riwith l and ' ' /i; 
small enough to be 40 i . ;. 

held In the palm of /// ? t 
Mthe edium n / / /y/ / / 

/ /I /' 
wave re- ,- /, `á ',... 

ATTRACTIVE TWO -TONE PORTABLE 
CASE. Suitable for above 

amplifier and Collard. Studio deck. Limited quantity only at 79/8 plus 3/8 P. &P. 

PRINTED CIRCUIT CAR RADIO 
(for Home Construction. 

We are prou:I <G . -- ..: 
to 
offer 

able 
t 

to his ". 
New type -- - 
Car Radio . , 
e in pl o yi ng '-- 
up-to -the- -- 
minute circuitry ' o special 12 volt 
valves and transietorlse0 
output stage. The highest 
degree of sensitivity Is 
assured by the incorporation of Permeability 
Tuning and a tuned R.F. Stage. Covers. 
Medium and Long Wavebands. NO VIBRATOR 
PACK IS REQUIRED. This is a really com- 
pact receiver that will fit any car. Comprehen- 
sloe assembly instructions are provided with 
all necessary components. Including valves 
and transistor at a Special New Low inclusive 
Price 

booklet Swith9 itemised price list, full 
description dimensions, etc.. available sepa- 

3/6 free. 

MIC 45-1. Acos latest Hat pistol-grip crystal 
microphone. Attractive black and gold 
finish. OUR PRICE 29/8 Plus l / -P. &P. 
ACOS MIC 39-1 Crystal stick microphone. 
list price 5 gas. Our price 39/8 plus 1/6P. & P. 
MIC 40. General purpose crystal microphone 
with desk stand. Only 25/- plus 1/6 P. & P. 

caption at 
wonderful 
volume. 
No oddly 
t u n i n g ! 

condenser 

> 

IA !l //V 1 

' ' E 

- i; 

M.C. 24. Imported, crystal, attractive 
streamlined polished metal case. incorporates 
muting switch. List price 84/-. OUR PRICE 
42/- only. l/- P. & P. 
ANOTHER HAND MIKE BARGAIN! 
Lightweight crystal with built -1n desk stand 
at only 19/8. P. & P. 11 -. t u n e d ! 

Supplied with 
drilled chassis and colour coded corn- 
ponents. Easily assembled with the 
aid of the easy -to- follow assembly 
instructions provided. Total cost of 
all necessary components, Including 
transistors wiring wire and even 
solder. ONLY 32/8. plus 1/6 P. & P. 
Battery 3/- extra. Ardente type deaf- 

pplugs 2/8 excomplete r. arts price list and 
Easy Layout Plans 1/- post free. 
Demonstrated at all our branches.' 

STOP PRESS 1 1 

All components available ex stock 
for the P.W. "ROADFARER" AM /FM 
TRANSISTORISED RECEIVER. Send 
stamp for itemised price Mt. 
Usual special Inclusive price avail- 
able. 

rately at post 
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FULLY UP TO DATE 
ESSENTIAL TO EVERY 
AMATEUR OR ENGINEER 

FM SERVICING 
HANDBOOK 

M. RADIO 

SERVICING 
:.; , !I 

...ti:.0 ...... 

ai;'':ï 
.;:>aa., :.:.... 

Circuit arrange- 
ments: combined AM/ 
FM type of receiver; 
adaptors or tuners; 
audio problems. 

The alignment and 
servicing of FM equip- 
ment and FM -fed 
high -fidelity systems 
for domestic use. 

192 pages 

Over 
100 illustrations 

By GORDON J. KING, Assoc. Brit. I.R.E., 

This up- to-date handbook provides, in a straight- 
forward, non -mathematical style, a fully comprehen- 
sive coverage of both the theoretical and practical 
aspects of frequency modulation, and the servicing, 
adjustment, alignment, and construction of FM equip- 
ment. Invaluable to service engineers, amateur en- 
thusiasts and radio students. Circuit arrangements are 
covered stage by stage, and chapters are devoted to 
combined AM /FM receivers, FM adaptors, VHF and 
FM aerials, etc. Many examples from current receiver 
circuits are included in the book. Beautifully bound in 
scarlet buckram, yours for only 25/- inc. post, etc. 

DO THIS NOW ! Simply fill in form and post in 
2d. stamped, unsealed envelope to: Dept. E.B.41, Odhams Press 
Ltd., Basted, Sevenoaks, Kent. Offer applies in U.K. and Eire 
only, closes May I. Hurry! 

To: Dept. E.B.41, Odhams Press Ltd., Basted, Sevenoaks, Kent. 
WITHOUT OBLIGATION reserve me "FM Radio Servicing 
Handbook" and send Special Invoice with "100% Satisfaction or 
No Charge" Guarantee. 

BLOCK LETTERS BELOW 

NAME 

Full Postal 
ADDRESS 

E.8.41/April 1961 

April, 1961 

RECO KITS VALUE KITS! 
NEW ! EASY BUILD THREE 
(3 Ediswan Transistors plus Diode) 
Easy to build, easy to operate. This tran- 
sistor radio operates over the M.W. and 
L.W. Inbuilt FERRITE ROD AERIAL 
and volume /sensitivity control. Handsome 
two -tone pocket sized case. Sonotone 
high fidelity miniature earpiece. Months 
of listening pleasure from standard 41 
volt flash -lamp battery. 4916. P.P. 216. 

KIT 

"RECO" PUSH -PULL SIX 
(6 Ediswan Transistors plus 2 Diodes) 

MEDIUM, LONG WAVE AND TRAWLER BAND EXTEN- 
DING TO 80 METERS WITHOUT COIL CHANGING. 

350 Mw XCIOI's Push -Pull output 
Transistors. Uses latest powerful 
magnet Sin. high grade speaker. 
Miniature push -pull transformers. 
This top performing receiver puts a 
world of listening pleasure at your 
finger tips. Nearly 40 stations listed 

in one evening including Luxembourg loud and clear. A 
pleasure to listen to. Has inbuilt FERRITE ROD AERIAL, 
volume control and all parts including pale blue gleaming 
polystyrene case with duo -diffusion grills in red. Uses 41 volt 
flash -lamp battery that lasts for ages. Complete kit (sockets 
for car aerial) competitively priced at £6119[6. 61 x 41 x 11ín. 
approx. 
"Agreeably surprised with Trawler Band reception. Luxembourg 
as loud as local. Your easy build diagrams helped a lot ... my first 
attempt " -H.S., Penzance, Cornwall (poor reception area). 

"RECO" PUSH -PULL FIVE 
(MW /LW and Trawler Band) 

(5 Ediswan Transistors) 
Now greatly improved. Sensitive FERRITE ROD AERIAL. 
Pale blue polystyrene case with speaker grill in red. Volume/ 
sensitivity control. Noiseless compression tuning condenser. 
Miniature push -pull transformers. 350 Mw XCIOI's in push - 
pull. Sensitivity R.F. stage for station selection. Complete kit 
E511916. P.P. 2/6. 
We havé had many letters from constructors confirming use 
of the P.P.5 as a car radio. 

NEW! "RECO" PUSH -PULL FOUR 
PORTABLE TRANSISTOR KIT 

(MW /LW and T.B. to 80m) 
Ediswan Transistors, 350 Mw XCIOI's 
push -pull output, new miniature 
push -pull transformers. Volume /sensi- 
tivity control. Fine toned Sin. alni 
magnet speaker. Very simple to 
build with our easy -build plans. 
Powered by standard 41 volt flash. 
lamp battery, costs IT- and lasts for 
ages. The best "4" ever and only 
£411916. 

"RECO" TRANSONA -4 
(4 Ediswan Transistors plus 2 Diodes) 

Sensitivity of a super -het. Miniature speaker. FERRITE ROD 
AERIAL. MW /LW and Trawler Band coverage down to 
80 meters. On test tuned in over 30 stations. This sensational 
new radio constructor's kit is simple to build with our easy - 
build plans. Handsome pocket case with speaker grille in red 
and is yours for only 651 -. P.P. 2/6. 

Circuits, etc., 113 each 
AFTER SALES SERVICE 

Radio Exchange Company 
27 HARPUR STREET, BEDFORD 

(Opposite Co -op.) 
Phone 2367 Closed I p.m. Sat. 
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THE P.W. SIGNAL 
THE AUDIO MODULATOR 

SECTION GENERATOR 
(Continued from page 998 of the 

5 March issue) 

HIS section is built on a chassis similar to 
that used for the power unit described last month, 
and is termed chassis No. 2. Later the R.F. 
generator will be built on to this chassis so it is 
well to cut the extra valve hole at this stage. 

The chassis and components positions 

Refer to Figs. 5 and 6 for details of com- 
ponent positions. 

The transformer is mounted on top of the 
chassis, the ceramic terminal mountings may have 
holes drilled to take them through the chassis, or 
a square hole lin. in each direction will suit. Fix- 
ing screws are provided, but it is easier to solder 
the casing to the chassis with a large hot iron. 
Make sure the transformer is correctly placed so 
that the numbers or letters printed on the outside 
correspond to Fig. 5. 

The valveholders are soldered in position, care 
being ,taken to get the two widely spaced pins 
correctly located, otherwise the wiring diagrams 
will not hold good. Only half of one valve (double 
triode) is used at the moment, but the other holder 
is also fitted. 

A hole is chilled to take the tag of the co -axial 
output socket, and there must be -lin. clearance all 
round for safety, and the socket is. soldered in 
position. Check at once that the centre electrode is 
not shorting to earth. 

Tag 4 
(Power Unit) 

V2b 

min 

Output 
Socket 

R7 
47KO 

V2a 
ECC81 

7 
. 18 

`'""""' - 
100KO 500pF 100KO 

35OVW 

C7111 
0.01NF 
350VW 

Tag 1 

(Power 
Unit) 

R9 
27 
KO 

C10 
0002NF 

I3 SOVW r- -j Tr2 O.P 

R8 
o 

330 
KO 

Tag 2 Chassis Ne 2 
(Power Unit) On /Off Switch 

Fig. 4. -The circuit of the A.F. oscillator or modulator 
stage. 

e 

I P 

Modulation 
On/Ott Switch 4 

By E. V. King 

The power unit (constructed last month) 

COMPONENTS LIST 

R7 47k ;W 
R8 330k ; W 
R9 2.7k. =W (With other transformers varia- 

tion in values of R7 and R9 will be neces- 
sary -see text) 

RIO 100k ;W R11 100k 1W 
C7 0.01µF, 350 VW metal cased type. 
C8 0.003µF 350 VW. Preferably use ceramic 

or mica types 
C9 500pF mica or ceramic 350 VW 
CIO 0.002µF (2000pF) 350 VW (with different 

transformers, the values of C8 and CIO 
may require alteration) 

Valveholders: 89A, moulded type or ceramic, 
two required 

Valve (V2a): Mullard ECC81 
Temporary Audio Output Socket (later used for 

R.F.) Television type coaxial socket, two - 
hole fixing 

52 and 53: Any type single pole, one -way toggle 
switches with long -screwed portions 

Transformer Tr2: This is an audio type trans- 
former with a good heavy iron core. The 
prototype used Annakin 1900± 

Tag Strip: Three non -earthed tags, two earthed 
for fixing 

Chassis: Same as for power unit, 61n. by 41n. by 
21-in. high 
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To Power Unit 

Tag 4 Tag Tag 1 

2 

PRACTICAL WIRELESS 

Transformer 
fixing screws 

To OP on 
Transformer 

Chassis No.2 Modulation 
On/bff On /Oft 
Switch Switch 

Tags marked 'MC: 
are earthing 
connections 
to chassis 

i 

Figs. 5 and 6 (left and right). - Above- and below- chassis wiring of the 
A.F. modulator. Another valveholder -for VS- should be mounted on the 

chassis at point X with the same orientation as the holder for V2. 

Mounting the switches 
These are mounted with as much of the screwed 

portion as possible projecting as shown in Figs. 5 
and 6. 

A small 5 -tag strip is mounted on the rear as in 
Fig. 5. Verify that three of the tags are not 
shorting to the chassis. (Note: tag 3 is not shown 
in Fig. 5.) 

Wiring and progressive testing 
Tag 2 (Fig. 5), is wired with insulated wire 

through the grommet to one tag of S2 (if a double 
pole switch is used ignore the extra pair of con- 
tacts). Join the other tag of S2 (this is the switch 
nearest the chassis top sheet) to pin 4 of V2 and 
continue the lead to pin 5. Earth to chassis pin 9 
and continue the lead to the centre spigot of the 
valveholder (this acts as a screen). Connect the 
unit to Chassis No. 1 (power unit), tags 1 to 1 and 
2 to 2 (Fig. 5) and switch on at the mains. Put S2 
(Fig. 5) on and the valve heater should light up, 
verify that S2 works. 

Next connect pin 5 of V2 to pin 4 of V3 and 
continue the wire to pin 5. Earth pin 9 of V5 and 
continue the wire to the centre spigot. Plug in V5 
and verify that the heater lights up. If this 
valve heater is not wired at this stage it will 
be very difficult to do so later. The valve is 
not used yet. 

The valve wiring 
Solder R7, using only din. of lead to pin 6 on 

V2. Solder a wire to the other end of R7 and 
take it through the grommet to tag 4 (for H.T.+ 
from the power unit). Connect R9 directly between 
pin 8 and the chassis, and R8 between pin 8 and 
the chassis. 

April, 1961 

Test 1 

Connect a milliameter in the 
lead to tag 4 of the power unit. 
Switch on the unit and there 
should be a drain of about 
0.5mA. Touch pin 7 with a 
screwdriver with the metal part 
held in the hand (be careful not 
to touch pin (6) and the current 
drawn will show a small change 
(about 0ImA more or less than 
above reading). 

Test 2 

Connect a pair of headphones 
to the chassis and then via a 
good 0.01µF condenser to pin 6. 
Switch on and touch pin 7 as 
before. A buzzing or humming 
noise should be heard in the 
phones. 

Do not proceed with more 
wiring until one or both tests 
give correct results. If neces- 
sary check all resistances for 
value, the wiring of the valve - 
holder and that the power unit 
is correct. 

Wiring the output socket 

This actual wiring is only 
temporary, but all the parts 

are required later. Connect pin 6 of V2 (this 
already has R7 on it) to terminal O.P. of the trans- 
former via a good 0.01µF condenser (C7). Join 
R10 to C9 and R11 to the other side of C9 and 
connect them in line between terminal O.P. of the 
transformer and the coaxial socket. 

Carry out Test 2 above, but put phones directly 
between socket inner pin and outer casing. The 
hum will not be so loud but should be audible. 

Wiring the oscillator circuit 
Connect terminals O.S. and I.P. to the chassis. 

Plug in the phones to the output socket and 
switch on. A note, higher than 400c /s should be 
heard. If not, check all the wiring, and finally, but 
only if necessary, try reducing R9 to 1k. If this 
does not produce a note the valve or wiring is 
definitely faulty. Do not leave the 1k in circuit in 
that case, but make it as large as possible. 
Generally, except with secondhand valves, R9 will 
be as stated. If the value is too low the waveform 
will not be a good sine curve. 

Tuning the oscillator (to 4004s) 
This is mainly done by putting a condenser 

across from terminal I.S. to earth (C8). With new 
components as stated the value given will give 
approximately the corret note. Try it on the 
phones and, if you wish, experiment with other 
values. 400c /s is the accepted modulation note for 
service work and corresponds to about " G " 
(above middle " C ") on the piano, but this note 
is by no means absolutely necessary. 

Completing the unit 
S3 is now wired in. Take one tag to earth and 

the other is carefully (there is not much room) 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1961 PRACTICAL WIRELESS 1107 

BARGAIN OFFERS 
TAPE 
RECORDER 
Mann lac t Ute ra' 
brand new, current 
production o0er. 
Latest 6 -vaiee cir- 
cuit based on 
Mollards famous 
design. Magic eye 
level indicator. Volume and 
tone controls. T.C.C. printed 
encule already wired. Only 
power pack and control. 
to assemble and wire. Valve. 1088, E0083, EL84, 
EM64 and EZ90. A sensitive quality recorder at 
Steam Unit Prices. 
Wired printed _lrcuit, power pack components, 
controls and knobs, etc. .. 06.16.0 p. p. 2/6 
Set of 5 valves. as above . 82. 6.0 P. A P. 1/- 
R.B.E. Monardeck Tape Unit 88.19.8 p. p. 418 
Bargain reduction for oomplete kit 

018.10.0 oars. SI- 
Attractive two -tone Cabinet and 9 x bin. speaker 
at special discount price: 68.5.0 p, A p. 4/6 
Illustrated Handbook with full detalle, 2/6 poet free. 
Colare Studio Tape Deck can be supplied with 
modified circuit se alternative for approx 85.10 extra. 
Cabinet and Speaker to house Collard deck, 83.16 
lu' 4/6 p. A p. 

RECORD PLAYER BARGAINS 
All brand new latest 4 -speed Modele. 

SINGLE PLAYERS- B.B.R. (TU9) 90/ -; Cohare 
Junior, 90/-; Garrard TA Mk.2 with GCS Head, 
27.19.8. Garrard 4HF Transcription Unit, 
817,19.6 osrr. 3/6. 
AUTO GRANGERS, New reduced prioes- 
ö.S.K. (UAB), 20.15; UA8 Stereo, 8710; 
CA14, 87.19.6: Collard Conquest, 87.16. 
GARRARD RC210 4 -speed Autochanger Model 
with tweet features and GCS Plug-In Head only 
10 ins., carr. t ie,. 
Latest Garrard Transcription Aetothanger 
Model A" 018.19.0 with balanced P.U. Arm. 

, 5,- 
4-epeed Single Player with Auto Stop- 

Start Dual Turnover Cartridge for Stereo and 
Monaural L.P. and 78- Bargain Buy at 20.19.9. 

AUTO CHANGER RECORD 

PLAYER KIT 
A.O. SnppU 800-260 e 
attractive 2 -ton, 
cabinet - famous 
B.S.R. Monarch 4. 
speed. full miser 
10- record gram 
unit Fol -8 :tam 
pick-up with duce 
styli for Std. L.P. 
recordings. 2.valve 
amplifier with qual- 
ity neg. feedback 
circuit volume and tone con- 
trols Fully Isolated from mains by double -wound 
transformer, NOT the live chaeele type as often 
offered In cheap commercial models. 
A recommended boy while stooks lastt 
Ready -wired 2 -varee Amplifier, oomplete with 
gin. high Bu: speaker .. 88.19.8 p. p "./6 
Two -tone cabinet lax 13 x Sin. 88. 8.0 p. & p. 3/6 
Collar° Conquest 180v. . 06.19.8 p. A p. 4/8 
Complete 3 unit kit, special Bargain price 

012.19.8 cary. 7/8 
Simple assembly e screwdriver only required. 

RECORDING TAPE BARGAINS 
EMI 1st grade. Brand new sealed boxee. 

Standard Long Play 
31n.. 176fí .. 7/- 260ít- 9/- 
51n., 600ft. 151- 860ft_ 
511n.. 860ft. ., 861- 1,200ft. .. 81/6 
7in.. 1,200ft. 8168 1,8001t. 45/- 
SPARE REELS: Emitape, new, boxed: Sin. 3 /.. 
61n. 8/8, 681n. 4/ -, 71n. 4/0. 
SPECIAL PURCHASE. Famous maoutaotnrers. 
1n grade tape in sealed white boxes. 

Standard Long Play 
Sin., 600ít. .. 16 /- 050R. .. 19 /8 
PfIx, 850ft. ,. 18/8 1,200fí .. 22/6 
lin., 1,200ft... 01/- 1,800fí 22/- 
Plastic Tape Reel.. special offer. Manufacturen 
surplus. ato. 919. 6m. 8lß S/8. 71n 601e SAL 

TRANSISTOR 
PORTABLE 
Famous maculae. 
toreros 1/ s I deeisi 
based on Mullane 
and O.E.C. deveiop- 
meats Printed Oc- 
cult, 6BVA 1st 
at transistors, YAM, %A101 (2) OÁ70, 
%6103, ÁC101 (2) or equivalents. Quality compo- 
nents omy supplied to ensure beat results at 
attractive price . 
Set of 6 UVA Translator and Diode 70/- p. p- 6d. 
Printed Circuit, IF'. (31, osa coil, Driver Trans. 
Ferrite rod aerial . 51/6 p. A p. 1/6 
Resistors, Condensers, Twin Gang and Volume 
Control .. ,. . 37/8 p. p. 1/6 
7 s lin. Quality 31 oboe matching 
Speaker ., .. .. 26l. P. A p. 116 

or 
Complete Kit at special offer ONLY 28.19.6 post free 
Handbook and Circuit details ., 2I- Post free. 

PREEDDCS`ED VALVES GUARANTEED 

1T4 8/- EC1142 !0 8 EZ80 7/8 
1R5, 186 7/6 ECL80 EZ81 7/8 
384, 3V4 7/8 ECL82 10.114 9/- 
624 9/6 EFBO 8/- PCC84 9/8 
DAF98 9/- EFSB 12/8 PCF80 0/8 
DF98 9l- EF91 6/- PC1.83 19/8 
DK98 9/. EIA1 9/6 P1.81 12/8 
131.90 9/- EL84 8/8 PL82 9/8 
EABC80 8/8 EY51 9/8 P1.83 10/8 
ECF80 9/8 EY88 10/- U26 12/6 

10/8 
10/8 

for the 
Constructor ! 

RE- GUNNED TV TUBES 
Prices Reduced Again! 

New Heater, Cathode and Gun Assem- 
bly fitted to all tubes, and now 
re- screened and aluminised at no 
extra cost! 
12in. ES. I4in, E5.5.0. I7in. 15.10.0. 
Mallard and Mazda types ex -stock Carr. and Ins.10 /. 
10 /- Part Exchange Wowance on your old tube. 

121n. tube allowance 6/ -. 

JASON FM TUNER KITS 
STANDARD MODEL (FMT1) as previously exten- 
elvely advertised. Complete Elt S gee. Bet of 4 
spec. valves now only 20 / -. 
MODEL (FMT2), Attractively presented shelf 
mounting unit in enclosed Metal Cabinet with 
Built -in Power Supply. Complete Kit 87. Bet of 6 
spec. valve., 87/0 P. P. 2/6. 
LATEST MODEL -JTV2, Switched Band 1.9.3 
AM,FM Unit with AFC. Kit 212.19.0. P. P.2/0. 
NEW JASON COMPREHENSIVE FM HANDBOOK 
2 /6, 48 hr. Alignment Service, 7/8; P. P. 2/8. 

TRANSISTORS - BVA Ist GRADE 
REDUCED PRICES 

Maids ?dullard GEC 
RA101 14/8 OC70 
%A102 18/8 0071 
%A303 161- 0072 
%A104 18/- 0C44 
213102 10/- 0046 
%0101 10/8 

GetmaWOm Diodes, 070 

9/6 OET114 9/8 
12/8 0ET16 19/e 
16/- 
28/8 Newmarket 
21/- "Ooldtop" 

V16/10P W- 
2/8, 01t134 4/ oAdl 11/8 

SPECIAL OFFER ! 
Superior type Art Leather covered Portable 
Cato -web-known Manufacturer's Surplus-in 
attractive Tan and Fawn with non- taraieh gilt 
Stied with latest Collaro Junior 4- speed Record 
Player Unit with Turnover lEtal Cartridge and dual 
sapphire styli) for 78 and LP records. Ready 
mounted and wired complete with Maine Lead and 
detachable screened PU lead. A.C. Maine 200/250v. 
Bise 15 x 114 x l9in. An ideal unit for Tape or 
Amplifier use. 

BARGAIN BUY -only 26.18.8 p. A p. 4/6d. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve Line -up: ECC85 ECH8I F89 EABC80 
EL84 EM81 EZIO. 
Three Waveband and Switched Gram position. hied 200.600 m., 
Long 1,000 -2,000 m.. VHF /FM 88.96 Mc /s. Philips Continental 
Tuning insert with permeability tuning on FM and combined 
AM /FM IF transformers, 480 Korn and 10.7 Me /s. Dust core 
tuning all coils. Latest circuitry Including AFC and Neg. Feed- 
back. Three watt output. Sensitivity and reproduction are of a 
very high standard. Chassis size 139 x 8 0n. Height 791. Edge 
Illuminated glass dial 115 x 5910. Vertical pointer. Horizontal 
station names- Gold on brown background. A.C. 200/230 v. 
operation. 

Aligned and tested ready 'or use LI3.I D.D. Carr. & lei. 5/ -. 
Complete with 4 Knobs- walnut or Ivory to choice. Indoor FM Aerial, 8/8 extra. 
Three ohm P.M. speaker only required. Recommended quality speakers. 
101n. Rola (Heavy Duty) 301- Sin. Goodman special cone 21 /6. Poet @ Pkg. 1/8. 
Ae previously .renounced fresh eoppUs are now being received, but we regret some slight delay may be 
erpelienced in fulfilling orders for this popular item. 

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK 
WRITE NOW FOR FULL BARGAIN LISTS, 3d. 

RADIO COMPONENT 
SPECIALISTS 

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

70 Brigstock Road, Thornton and 
fib. 

ld.;g up 
w g }fb 7d.; I lb. 

Heath, Surrey I /I; 3 lb. I/6; 
Phone: THO 2188. Hours 9 o.m. -6 p.m. I p.m. Wed. 5 Ib. 21-; IO Ib. 

Open all day Saturday. By Thornton Heath Station. 20. 
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WEYRAD 
COILS AND TRANSFORMERS FOR A 

2 -WAVE TRANSISTOR SUPERHET WITH 
PRINTED CIRCUIT AND FERRITE ROD AERIAL 

LONG AND MEDIUM WAVE AERIAL -RA2W 
On 6 in. rod, ,-z in. diameter, connections to 
6 -Tag Ring, 208 pF tuning ... ... .., 12/6 
OSCILLATOR COIL P50 /IAC 
Medium wave in screening can. For 176pF 
tuning condenser ... ... ... ... ... 5/4 
1st AND 2nd I.F. TRANSFORMERS- P50 /2CC 
470 Kc /s operation with 250 pF tuning in cans. 

s in. diameter by 3/4 in. high ... ... ... 5/7 
(2 REQUIRED) 

3rd I.F. TRANSFORMERS- P50 /3CC 
Last stage transformer to feed diode detector. 
Size at P50/2 ... 6/- 
DRIVER TRANSFORMER -'LFDT2 
Upright mounting with six connecting tags - 
1in. x 7/S in. x 13/4 in. ... .., ... 9/6 

PRINTED CIRCUIT -PCAI 
Size 23/4 in. z 81/4 in. Ready drilled and printed with component positions 

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS 
AND PERFORMANCE IS GUARANTEED. 

Constructor's Booklet with full details, 2/ -. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

9/6 

NEW VALVES ! 
Guaranteed Set Tested 

24 HOUR SERVICE 
1R5, 135, 1T4, 3S4, 3V4, DAF91, DF91, DK91, 
DL92, DL94. SET of 4. 18 /6. 
DAF96. DF96, DK96, DL96, SET of 4, 28/-. 
1135 7/. DL92 

58/9 
PCF80 7/6 

lR5 5/- DL94 PCF82 7/8 
185 4/8 DL96 6/9 PCL82 7/6 
1T4 3/3 EB91 PCL83 11/- 
384 5/11 EBC41 7/6 PCL84 7/6 
3V9 6/9 EBF80 PI-(36 10/9 
6U40 4/3 EBL21 12%8 P1.81 9/- 
SY3GT 5/6 ECC40 PL82 7/- 
5Z4G 7/3 ECC81 4/9 P1.83 7/- 
6AM6 2/9 BCC82 P1.84 9/6 
8K7G 1/9 ECCEI3 8%3 PY32 10/3 
6K8G 419 ECC84 PY80 7/- 
6Q7G 5/6 ECC85 7/9 PY81 8/6 
6V80 4/9 ECF80 PY82 6/3 
8V6GT 816 ECF82 8%3 PY83 7/3 
6X5GT 4/9 ECH21 12/6 1125 12/- 
12K7GT 4/9 ECH42 UABC80 7/8 
12K8GT ill- ECL80 UAF42 8/8 

12/3 1.7B 41 7/- 
35L6GGT 8/8 EF41 UBF80 8/6 
35Z4GT 5/9 EF80 9 UCC85 7/- 
AZ31 8/9 EF85 UCH21 12/6 
CL33 11/9 EF86 9/8 UCH42 7/6 
DAC32 9/6 EF89 6/9 UCH81 8/- 
DAF91 4/6 EF91 2/9 UCL82 101- 
DAF96 6/9 EL41 UCL83 13/- 
DF33 9/6 EL84 8/3 UF41 7/9 
DF91 3/3 EY51 7/3 
DF98 6/9 EY86 7/8 ÚF89 6/6 
DH77 81- EZ40 ÚL41 7/- 
DK32 11/- EZ41 6l8 ÚL84 
DK91 5/- EZ80 11Ì- 
DK92 7/3 EZ81 8%8 ÚY41 
DK96 8/9 MU14 

VP44B 
8%3 

DL33 8/8 PCC84 7/3 8/6 
DI,35 9/6 PCC89 10/- Z77 2/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d. extra. 

Any C.O.D. Parcel 3/- extra. 
Office address, no callers. 

GERALD BERNARD 
90 CARR MANOR AVENUE 

LEEDS 17 

H.A. CSHORT -WAVE A.0 EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for ... 
S.W. Receivers and Kits of Quality. 

H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
the amateur constructor. Over 10.000 
satisfied customers -including Tech- 
nical Colleges. Hospitals, Public 
Schools, Hams, etc. 

Improved designs with Denco coils: 
One -valve Kit, Model "C ". Price 25/ , 
Two -valve Kit, Model "E ". Price 50 / , 
New Addition: Model "K ". 
Super sensitive All Dry" Receiver. 
Special incl. price. Complete Kit. 77/ -. 

All kits complete with all components. 
accessories and full instructions. 
Before ordering call and inspect a 
demonstration receiver. or send for 
descriptive catalogue and order form. 

P OST THIS COUPON NOW! I 
"H.A.C." SHORT -WAVE PRODUCTS I 

(Dept. TH), 44 Old Bond Street, is 

London W.1 
Please send me FREE and without I 
obligation your 1961 literature. 

I 
NAME 

ADDRESS 

d 

BENSON'S BETTER 

SWITCHES: Wafer: 2 pole, 4 way, 4 bank 
1P6W6B, 4P2W2B, 1P7W3B, 1P11W2B. 
4P2W5B, 8/8 each. Ceramic 2P4W1B, 
1P5W3B, 1P11W, 3P3W2B, 4P3W1B, 8/8. 
STUD, 1P24W2B, 1P8W2B, 8/6; 1P19W2B, 
6 /8; 1P4OW3B in braes case, 12/6. TOGGLES: 
DPST, 2 / -; SPST, 1/8. MORSE KEY with 
buzzer on board, wired for 41 v. battery, 8/8 
(p.p. 1/6). TELE "F" intercom. seta, good 
condition, pair 65/ -, poet free fit. B. METERS 
(10Q14) with two movements, 600 and 40011A, 
8/8. TRANSFORMERS. Open, upright, Input 
20/250 v. Outputs:-250-0-250 v. 150 mA 
5 v. 3 A. and 6.3 v. 5 A.. 95/ , Input 110/230 v. 
Outputs: -6 v., 2 A. twice, shrouded, 10/8 
Input 110/240. Output 1860 v. 4 mA, 12/8. 
MONITOR 68, triggered oscilloscope, 230 v. 
A.C. input, with cables and circuit. Cathode 
probe unit extra, 17/8. 68.10.0. (Rau 15/ -). 
CR100 Noise Limiter assembles with valve, 3/8. 
NEW M.C. METERS, 31in. round flush, 5011A, 
70/ -; 200µA centre zero. 50 / -; 1 mA, centre 
zero, 46/ -; 1 rzA, S6 / -: 2 /in. 1 mA. 22/6; 
100 mA, 8/8; 2l n. 300 mA, each 8/6; 211n. 
M.L 20 v. A.C., 8/8; 300 v. A.C. 2 11n., 15/ -; 
100 v. A.C. 31ia., 46/ -; 150 v. A.C. M.1., 61n., 

46/ -. VIBRATORS, Mallory 0634C 
11 

case 
4.pin, 7/8; 6 v. 5.pin revertible, 7/8. v. 

DRIVES: slow- motion Admiralty 200 1 ratio, 
scaled 0 -100, 5/8. R1155 S.M. N" type, new 
10/8. VIBRAPAK, s v. D.C. to 250 v. 60 mA, 
smoothed cased, 22 /6 (p.p. 3/6), or 12 v. 26 /., 
DYNAMOTORS (post 3f6). 12 v. to '250 v. 
60 mA, 11/8, 6 v. to 250 v. 60 mA, 11/8. 
CHOKES. LF 10H, 200 mA, 8 /6: 10UH. 
60 mA, 8 /8; 9H, 100 mA, 6/8; Potted 10H, 
100 mA, 7/6; "C" 1011. 250 mA, 19/8 5H. 
400 mA, 10/8; 30H, 50 mA, 7:8. R.F.27, good 
cond., 18 /- (p.p. 3/6). HEATERS: Stripe, 
enclosed, 220 v., 100 watts, 8/8; finned, 115 v., 
200 w., 2/ -; RELAYS, (LONDE %) co- axial. 
small 12/24 v., 7/8; CRYSTALS 1.2 to 8.8 Mc /s 
15.61- 18.125 (8 frega. only), for TBS4, 6/- each 
(state frequency required). 
LIST AND ENQUIRIES S.A.E. please. 
Terms, C.W.O. Pollute extra. limn. despatch. 
Callers and post W. A. BENSON (P.W.), 
138 Rathbone Road, Liverpool, 15. SEF 6853. 

SUPERADIO (Whiteehapel, Ltd., 
118 Whiteohapel, Liverpool 1. NO P 1130. 
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wired to tag 7 of V2, verify that 
there are then three wires on this 
tag. 

Test again with the phones. The 
note should now disappear when 
S3 is put over to the " Modulation 
Off " position of Fig. 5. 

Use of the unit 
The unit will not. have an output 

for external use when completed, 
as a separate completely tunable 
oscillator is to be built for audio 
testing. For the time being the 
output can be used for testing 
amplifiers and amplifier circuits. 
Try injecting the output directly 
into the pick -up sockets of a radio 
or amplifier. When testing an 
amplifier, earth the amplifier 
chassis to chassis No. 2 and 
touch each grid in turn with the 
centre lead from the coaxial 
socket working backward from 
the output valve. The fault will 
then be located at one valve, or 
alternatively an idea of stage gain 
can be obtained as one works back- 
ward towards the pre -amplifier. 

Using other transformers 
The heart of this audio oscillator is the trans- 

former. Most audio types, as were formerly used 
for interstage use on battery sets will do, but 

PRACTICAL WIRELESS 1109 

The audio modulator section (showing V5 in position, also) 

readers must then be prepared to experiment as 
mentioned in the parts list. If the details given are 
adhered to the waveform will be an almost pure 
sine wave. 

(To be continued) 

Short -wave Listeners' Log -6 
UITE a number of amateur transmitters are 

now using single -sideband, or suppressed or 
reduced carrier modes of transmission. With 
ordinary transmission, a large part of the signal 
radiated is at carrier frequency, and is therefore 
wasted. With suppressed carrier methods, avail- 
able power is directed towards the production of 
modulated sidebands. With single -sideband, one 
sideband is also almost eliminated, and most of 
the radiated power is usefully employed in 
modulation (that is, getting out the voice fre- 
quencies). As a result, SSB transmissions have the 
effect of being very much more powerful, for a 
given transmitter power. 

Expensive receivers have circuits designed to 
receive SSB transmissions. However, it is not 
always realised that SSB can be rendered intelli- 
gible with almost any communications type 
receiver by using the beat frequency oscillator 
to replace the missing carrier. Some amateurs 
frequently employ ordinary communications 
receivers for SSB reception in this way. 

For normal reception of telephony (voice) signals 
it is usual to leave the R.F. gain of the receiver 
fairly high. (for good AVC efficiency) and to control 

volume with the A.F. volume control. Receivers 
with no R.F. volume control will always be work- 
ing in this way. If an SSB signal is tuned in. it will 
be recognised as a voice, but will be unintelligible. 

To render such a signal intelligible with an 
ordinary communcations receiver, the BFO should 
be switched on (as for C.W. Morse). The A.F. 
volume control should then be turned up to 
maximum, or near this point. The R.F. gain 
control is then turned down, in order that the 
SSB signal at the second detector shall not be 
more powerful than the BFO signal. The receiver 
is then tuned carefully, and the BFO tuning control 
is adjusted, until the BFO signal occupies the 
position of the suppressed carrier. At this spot 
the signal becomes intelligible. If careful adjust- 
ment does not give an intelligible signal, and speech 
sounds inverted, this shows that the BFO signal 
is at the wrong side of the SSB signal. This will 
be corrected by simply tuning the BFO to the 
other side of the SSB signal, in the same way as 
may be employed for C.W. 

After a few trials, the procedure can usually be 
carried out quickly. With some receivers it is 
helpful to switch to manual control of R.F. gain 
(AVC off), so that the SSB signal can be reduced 
to a low enough value. 
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How to order the 
SPECIAL COMPONENTS FOR THE TUNING DIAL ASSEMBLY 

on the 

"ROADFARER" 'IMITABLE 
Dial and Dial Bracket (punched out ready for mounting). 
2 Pairs of Guide Pulleys and Spindles. 
Drive Cord. 
2 Supporting Brackets for Guide Pulleys. 
Cord Tension Spring. 

How to Order: - 
I. Fill in the coupon below in ink. 
2. Make out a postal order for 419 (which covers postage, packing and insurance) crossed 

and made payable to PRACTICAL WIRELESS. No Stamps can be accepted. 
3. Send the postal order and the completed coupon to: PRACTICAL WI RELESS, Dial 

Assembly Offer, 136 Long Acre, London W.C.2. r - CUT ALONG THE DOTTED LINE 0, 

PRACTICAL WIRELESS 
Dial Assembly Offer (PWAP6I) 

Please send me one set of components. 
for the "Roadfarer" dial assembly. I 

enclose P.O. value 419 

If undelivered, please return to 136 Long 
Acre, London, W.C.2. 

NAME 
(Block letters please) 

ADDRESS 
(Block letters please) 

SET-MAKING COMPETITION 
S announced in the Editorial on page 1061, 

a prize of £100 will be awarded for the " Road - 
farer " receiver which, in the opinion of a com- 
mittee, is judged to be the most efficiently 
constructed and presents the neatest appearance. 
Consolation prizes will be awarded to runners -up. 

The committee will consist of the Editor and 
representatives of the following firths:- 

Richard Allan Radio Ltd. 
Jackson Bros. (London) Ltd. 
Newmarket Transistors Ltd. 
Osmor Radio Products Ltd. 
Swindon Condenser Co. Ltd. 
Readers who intend to participate in this 

competition should complete the coupon below 
and send it to: -The Editor, PRACTICAL WIRELESS, 
Tower House, Southampton Street, London W.C.2. 

Mark your envelopes "Competition" in the 
top left -hand corner. 

DO NOT SEND IN YOUR ENTRY YET. A 
further announcement will appear next month. i 

I intend to enter my receiver in your 
competition, and agree to abide by the 
decisions of the Committee. 

Name 

Address 

BLOCK LETTERS PLEASE 
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CHECK 

PRACTICAL WIRELESS 

y1fs// 

ORDERS 

BY POST 

WILL RECEIVE 

OUR PROMPT 

ATTENTION 

EASY TERMS 

AVAILABLE 

EXCEPTING 

AUTO- CHANGES 

Three miniature valves and Metal Rectifier. A.C. mains 200/250 v. Inter- 
nal modulation of 400 c.p... to depth of 30 per cent: Modulated or 
uomodulated R.F. output continuously variable 100 millivolts. C.W. 
and mod. switch. variable A.F. output Magic eye as output indicator. 
Accuracy ± 2 per cent. 

10. SIGNAL GENERATORS. Cash 64.19.8 or 25/- deposit and 4 monthly 
payments of 61/4 P. & P. 6/.. Coverage 120 kc /s to 84 Me /a. Case 
10 z 61 x 418.. Size of scale 6+ x 3110. 2 valves and rectifier. A.C. mains 
280 -250 v. Interns/ modulation of 400 c.ps. to depth of 30 per cent, 
moderated or unmodulated R.F. output continuously variable 100 millivolts. 
C.W. and mod. switch variable A.F. output and moving coil output meter. 
Accuracy ± 2 per cent. 

11. BATTERY RECORD PLAYER AND AMPLIFIES. 46 r.p.m. "Starr" 
motor "Aeos" crystal pick -up, 3 transistor push -pull amplifier complete 
with transistors. Output 600 mllliwatts, 49/8, P. & P. 3/6. 

12. 8 -WATT PUSH -PULL AMPLIIER COMPLETE WITH CRYSTAL MIKE 
AND Bin. LOUDSPEAKER. A.C. main. 200 -260 v. Size 109 x 69 x 29ín. 
6 valves. II.P. fen., 2 triodes, '2 output pens and rectifier. For use with 
sil makes and type of pick -up and mike. Negative feed back. Two Inputs, 
mike and gram. and controls for ea Separate controls for Bass and 
Treble lift. Response fiat from 40 cycles to 15 kc /s, + 2 db: 4 db down to 
20 kc /s. Output 8 watts at 6 per cent total distortion. Noise level 40 db down 
sil hum. Output transformer tapped for 3 and 15 ohms speech coils. For te with Std. or L.Y. recorda, musical instruments each as guitars, eta 
94.19.8, P. & P. 7/6. I 

18. B.S.R. MONARCH UA8 WITH TUI-FI HEAD. 4- speed, play. 10 records 
121n., 1010., or 710. at 16, 33, 46 or 78 r.p.m. Intermixes 7in., 10in. and 
121n. recorde of the same speed. Mas manual play position: colour, brown. 
Dimensions: 191 x 101in. Space required above baseboard 4f ln., below 
baseboard 2110. Fitted with Ful -Fi turnover crystal head. 98.19.6, P. & P. 5/. 
With Stereo Head 97.19.6, P. & P. 5/ , 

14. TRANSISTOR TESTER. For both P.N.P. and N.P.N. transistors Incorporat- 
8.g moving coil meter. In metal case size 49 x 31 x 1110 Scale marked in 
gain and leakage. 19/6, P. & P. 2/6. 

15. PUSH -PULL OUTPUT STAGE inclusive of transistors with Input and 
output transformer. to match 3 ohms epeeeh coil, suitable for use with the 
POCKET RADIO. Kit of parte, Including tranaletors. 19/8 P. & P. 1/6 
Wiring diagram 1/6, free with kit. 

18. PORTABLE AMPLIFIER. On printed circuit for A.C. Mains 200 /260 v. 
Size 4 x Sin. with tone and volume control. Valves: ECL82 and EZ80. 
89/8, P. & Y. 2/6. 

RADIO 11 T.V. COMPONENTS 
(Acton) LTD. 

1. 3- TRANSISTOR POCKET RADIO with MINIATURE SPEAKER. FERRITE 
ROD, PRINTED CIRCUIT and GERMANIUM DIODE. The only 3 transistor 
radio available at the price. Build it in oue evening! Tunable over 01/I. 
waves. Complete with easy -to- follow instructions and all components (leas 
batteries obtainable anywhere 10d.). 2E/6, P. & P. 1 /6. (All parte available 
separately). 

2. 3- TRANSISTOR SUPER POCKET RADIO with MINIATURE SPEAKER. Plue 
Germanium Diode and Printed Circuit. Size 39 z 4 z ¡in. Ferrite Rod 
Aerial. Two Surface Barrier Transistors and one Audio. Tunable over 
medium and long waves. To build yourself 39/8. P. & P. 1/6. Circuit 
diagram 1/6, free with kit. AU part. of items 1 and 2 sold separately. 

3. DOUBLE BEAM "SCOPE" for D.C. and A.C. APPLICATIONS. A high 
gain, extremely stable differential Y. amplifier (30 mV/C.M.). Provide ample 
seneltivity with A.C. or D.C. Inputs. Especially suitable for measurements of 
transistor operating conditions where maintenance of D.C. levels le of para- 
mount importance. Push -pull X amplifier: Fly -back suppression; Internal 
Time -base Scan Waveform available for external use: putee output available 
for checking TV line 0/P Transformera, etc. Provision for external -I /P 
and CRT Brightness Modulation. A.C. malos 200/250 v. 919.19.0, P. & P. 
7/6 or 60/- deposit plus P. & P. 7/0 and 12 monthly payments of 83/4. 
FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TUBE. 

4. A.C. /D.C. POCKET MULTI -METER KIT. Ola. moving coil meter, scale 
calibrated in A.C. /D.C. volts, ohms and milllampe. Vortage range A.C. /D.C. 
0-50. 0 -100, 0 -250, 0 -500. klilliamps 0 -10, 0 -100. Ohms range 0- 10,000. 
Front panel, range switch, w 

X 

und pot for ohms zero setting). toggle 
switch, resistor and rectifier. 19/6. P. & P. 1/6. Wiring diagram 1 / -, free 
with kit. 

5. CHANNEL TUNER. Will time to all Band I and Band III stations. Complete 
with P.C.C.84 and P.C.F.80 valves (in series) I.F. 16 -19 or 33 -38. Can be 
modified ae an aerial converter (instructions suppbed). 32/8, plus 3/6 P. t P. 
HEATER TRANSFORMER to suit above, 200 -250 v., 6 / -, plis 1/6 P. & P. 

6. MAINS TRANSFORMERS. All with tapped primarlee, 200 -250 volts, 0 -180, 
150. 200 v., 60 ,oA, 0.:3 v. 2 amps, 10/8. 280 -0 -280 80 mA, 8.3 v. 2 amp, 
6.3 v. 1 amp, 10 /6. 360 -0 -350 v.. 70 mA, 6.3 v. 1 amp, 6.3 v. 9 amp, 10/4 
250 -030 v. 711 ,oA, 6.3 v. 2 amp, 10 /6. P. & P. 3/. 

7. WOLSEY 3-ELEMENT FOLDED DIPOLE. I.T.V. Aerial lees momtlpg 
bracket for external use, complete with 12 yds. of coaxial cable. 185-, 
P. & P. 3/6. 

S. CYLDON TURRET TELETUNERS 1 F 34/38 Me /s. Brand new complete with 
biscuit for channels 2. 4. 8 and 9. Less valves, 10 / -, P. & P. 2/6. Pair of 
knobs to suit, 3/8. (Valves required P.C.C. 84 & P.C.F. 80). 

9. SIGNAL GENERATORS. Cash 26.19.6 or 25/- deposit and 6 monthly 
payments of 21/6, P. & P. 6/ -. Coverage 100 ke /s to 100 Mc /s on funda- 
mentals and loo Me /s to 200 Mo /s on harmonics. Case 10 x 61 x 691. 

SATISFACTION 

GUARANTEED 

OR 

MONEY 

REFUNDED 

23B HIGH STREET, ACTON, 
LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DISPATCHED OUTSIDE U.K. 
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THE LINEAR L1 /10 
A 10 -WATT HIGH FIDELITY ULTRA 

Full advantage has been taken 
of latest component miniaturi- 
sation developments to produce 
a 10 -wart Hi -Fi push -pull ampli- 
fier incorporating tone control 
pre -amplifier' stages within the 
measurements of 9 x 7 x Sins. 
lin addition two 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, ECC83, EL84, EL84, 
EZ81, 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 IO watts. 

TREBLE LIFT CONTROL 
+ IO d.b. to-22 d.b. at 12,000 c.p. 

BASS CONTROL 
+ 14d.b.to- IOd.b.at50c.p.a. 

HUM LEVEL 
Referred to maximum output and in- 
cluding integral pre -amp. -70 d.b. 

NEGATIVE FEEDBACK 
21 d.b. in main loop. 

April, 1961 

LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 

HARMONIC DISTORTION Less 
than 0.l' measured at 8 watts Sc 1000 c.p.s. 
Weight 10 lbs. Power consumption 90 
watts. For 200- 230 -250 v. SO c.p.s. A.C. 
mains. Outputs for 3 -and 15 -ohm speakers. 
Chassis finish stoned Gold hammer. 

HIGHEST QUALITY Retail Price 

MAXIMUM RELIABILITY .3 AT A PRICE YOU CAN 
AFFORD GNS. 

Send S.A.E. for descriptive literature 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

Also Available -THE L.45.A 
compact High Quality 4.5 
watt amplifier. Size approx. 
7 x 5 x 51in. 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 
EL84, EZ80. Controls are: Vol.. 
Treble and Bass with mains 
switch. The Tone controls pro- 
vide full compensation for long 
playing records. Output match- 
ing for 3 ohm loudspeaker. Retail 
price £5.19.6. 
THE LT4S 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 If, 31 and 74in. 
per second. Retail price 12 gns. 
DIATONIC 10 -14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retail! 
12 gns. 
CONCHORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 16 gns. 
LSO 50 WATT AMPLIFIER. Site approxi- 
mately 14 x 10 x 8in. Sensitivity 25 mV. 
Output for 3 and 15 LI speakers. Retail 
price 22 gns. ' 

L5/5 STEREÒ AMPLIFIER 5 -f- S watt 
12 gns. 

ELECTRON WORKS, ARMLEY, 
LEEDS. 

KINGSMERE SUPPLIES LIMITED 
M.rW Post If -, over C2 Free (Export extra). MAIL ORDER HOUSE 

Single valves, post 6d. 

Built to the highest specifications, 
these chassis offer 
Out finest value 
to the an- 
Wtasiast. 

ALL BRITISH RADIOGRAM 
CHASSIS. 3 WAVEBANDS 

S MULLARD VALVES 
ECH8I, EF89, EBC8I, EL84, EZ80 

Brand new and guar. A.C. 200/250v. 
Short - Medium - Long Gram. P.U. 
High Q dust core coils. Latest 
circuit technique. AVC and neg. 
feedback. 4 watts. Chassis size 
135 x 6 x 7in. Aligned and 
calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
H.P. Dep. LS and five monthly of LI 

Leaflets S.A.E. OUR PRICE £9.9.0 

Matched Speakers, Sin., 61in., 8in., 1716 ea. IOin. 251 -. 12in. 301_ 

TERMS: Remit with Order or C.O.D. 
Cash refund guarantee 

BRAND NEW 
AND BOXED 

with Template 
4 SPEED 

MODEL UA8 

-26.15.0 
.,. STANDARD OR 

STEREO PICK -UP 

GARRARD 4 -SPEED HIGH FIDELITY UNITS 
Autochanger RC2I0 E9.19.6 Price inc. las normal 
Single Player TA Mk.1 I E7.19.6 . 

plug-in 

Transcription 4HF L16.19.6 J 
heads. Stereo hds. E2 ex. 

BRAND NEW 
OZ4 
IRS 
1S5 

1T4 
2X2 
3QS 
3S4 
3V4 
5U4 
5Y3G 
SZ4G 
6ÁC7 
6AG5 
6AL5 
6ÁM6 
6AT6 
688G 

61- 
61- 
6f- 
51- 

2f6 
91- 

7r6 
7f6 
61- 

61- 916 
316 
Sf- 

41- 41- 
716 
Sf- 

6BA6 
68E6 
6C4 
6D6 
6F6G 
6G6 
6H6 
615 
616 
617G 
6K6GT 
6K7G 
6K7M 
6K8G 
6N7M 
6Q7G 
6SA7M 

7f- 
7/- 
Sf- 
6f- 
71- 
5f- 
316 
516 
516 
616 
51- 
SI- 
716 
6f- 
6f- 
716 
61- 

VAL V E S Matched Pairs /- extra 
6517M 61- DF96 81-1 EL4I 9f- PCL82 8f- 
6SN7GT 6f6 DK96 81_ ELB4 8f6 PY80 716 

6U5G 716 DL96 8/- EM81 9f6 PY81 816 
6V6G 51- EABC80 8/-'. EYS I 7/6 PY82 7f- 
6X5G 61. EB9I 41- I EY86 71- PY83 91- 

12AT7 61- EBC4I 81- EZ40 7f- QP25 71- 
12AU7 6f- EBF80 IOf- EZ80 71- R3 716 

12AX7 61- ECC84 81- E1148 I/- SP61 3f6 
I2K7GT 616 ECH42 101- HABC80 UF4I 8/6 
I2Q7GT 616 ECL80 101- 12f UL4I 616 
25Y05 916 ECL82 101- HVR2A 61- UY4I 7I- 
35L6 9f6 EF39 5/6 KT33C UV- U22 81- 
35Z4 6f6 EF4I 91- MUI4 716 VP23 6/6 807 5r- EF80 7f- 276 
954 116 EF91 41- P61 316 U76 6f6 37/6 
956 2f6 EF92 Sf- PCC84 8f- VR105,'30 39/6 
DAF96 81- EL32 4f- PCF80 716 91- 35f- 

American Magnetic Recording Tape 
FERRODYNAMICS "BRAND FIVE" 
5in. 600ft. 161- MYLAR DUPONT 
Sin. 900ft. 18/6 Super High Fidelity 
55in. 1,200ft. 2316 Double Play 
7in. I,200ft. 251- Sin. I,200ft.... 3716 
7in. 1,800ft. 351- 7in. 2,400ft.... 601 - 

Illustrated leaflet S.A.E. 
Spare Reels, plastic, all sizes 3f- 
"Instant" Bulk Tape Eraser and Head De- 
fluxer, 200250 v. A.C., 2716. Leaflet, S.A.E. 

SETS OF VALVES 
1916 IRS, IT4, 155, 3S4 or 3V4. 
2716 DK96. DF96, DAF96, DL96. 

6K8, 6K7, 6Q7, 6V6, 5Z4 or 6X5. 
ECH42, EF4I, EBC4I, EL41, EZ40. 
ECH81, EF89, EBC81, EL84, EZ80. 
12K8, 12K7, 12Q7, 35L6, 35Z4. 

25 FOAMCOURT WAY, FERRING, WORTHING, SUSSEX 
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TWOBÀNI) TRI1 TU \IIP, 
A SINGLE VALVE MAINS DRIVEN UNIT 

By A. Sydenham 

LTHOUGH it is recognised that really 
good quality radio reception is best achieved 
by means of VHF equipment, a well- constructed 
A.M. tuner may well perform better than 
a contemporary F.M. unit that is indifferently 
aligned. The simple, single -valve tuner arrange- 
ment presented here, even though it contains no 
I.F. amplifiers, discriminators and so forth, is also 
capable of tuning in BBC transmissions free from 
interference caused by other transmitters. 

Detector 

The particular type of detector used does not 
damp the tuned circuit to which it is connected 
to any appreciable extent, and so the selectivity 
obtainable is of a very high order indeed and the 
audio signal, which is undistorted, is suitable for 
feeding into a good quality amplifier. 

The Circuit 

This is given in Fig. 1 and shows a two -wave- 
band arrangement powered by a simple section 
comprising an isolating transformer and half -wave 
rectifier. if the voltage and current demands can 

he provided by the main amplifier the power 
supply section depicted can sometimes be omitted. 

Both the medium and long wavebands are 
covered using the coils specified, but where the 
latter band is not required, L2 and L4 can either 
be omitted or exchanged for another range. A 
smaller type of coil could have been used but 
would have made the trimmer mounting less easy; 
as it is the necessary trimmers (Ct on the diagram) 
are easily soldered directly across each coil. 

The valve used is the B9A based ECF80, which 
comprises a pentode and a triode enclosed in 
a single glass envelope, the pentode section being 
used as an R.F. amplifier with the triode arranged 
to function as a detector of the infinite impedance 
type. Both the primary and secondary windings 
are used on the aerial coils LI and L2, but for 
the inter -stage connection choke /capacity coupling 
makes the use of the primary windings on L3 and 
L4 unnecessary, and simplifies the switching con- 
siderably. Note that the waveband selector 
switches, Sl, S2, S3, are arranged to silence the 
unit when in one of the three positions by short 
circuiting the aerial to chassis. 

The variable control, R1, is included more as 
a sensitivity adjuster than as a volume controller, 
as in most cases the latter would be contained 
within the amplifier following. It may be omitted 
if desired together with R7 provided that a fixed 
resistor of approximately 100k is connected from 

Fig. 1. -The circuit of the Tuner. 

www.americanradiohistory.com

www.americanradiohistory.com


1114 PRACTICAL WIRELESS 

Input end Output sockets on rear flange of chassis 

VI 
ECF60 

April, 1961 

Mains Transformer 

0 -220V 63V 

Trimmers Cf are 
mounted on coil 

formers 

To pin g 

Rectifier 

To 
Mains To Cga 

Red 
tags 

SI,S2,S3 

Topin2 
of VI 

- 
NP. I 

04/0 ' `\\\`1111'IIIIIIII'Illl''Tuning switch 

Fig. 2. -The above -chassis layout and wiring details. 

.pin 3 of the valve base to the H.T. rail, ensuring 
that CI remains in circuit for decoupling purposes. 
If this is done the front panel can be kept 
symmetrical in appearance by fitting a rotary 
on /off switch in the hole vacated by Rl. 

Detection occurs by placing the load in the 
cathode circuit of V lB-the advantage being that 

COMPONENTS LIST 

Resistors: 
R1 -100k Potentiometer 

and switch (see text) 
R2 -470i> R5 -12k 
R3-47k R6 -2.2k 
R4-22k R7-47k (see text) 

Capacitors: 
CI -0.01µF C5 -300pF 
C2 -50p F C6-300pF 
C3a and b- 500pFvariable C7- 0.01µF 
C4- 0.01µF C8-I µF 
C9 -16 x 16µF Electrolytic, 275 VW 
Contact cooled metal rectifier, 250V, 50mA 

Mains Transformer -A.C. Mains input; Secon- 
dary, 0-220V, 25m A, 6.3V, I A 

LI -PA2 Wearite L2 -PAI P L3-PHF2 
L4 -P1-1FI range 

One ECF80 
R.F. Choke -All -wave type 
Wavechange switch - 

3 -pole, 3 -way 
rotary type 

Trimmers -Postage stamp type, 60pF. Chassis 
-bin. x 41n. x tin. 89A Valve base, coaxial 
socket, panel material, control knobs, etc. 

Wavechange 
switch 

due to negative feedback, little damping, if any, 
of the tuned circuit connected to the grid takes 
place: such damping would broaden the tuning 
considerably and spoil selectivity. The demodu- 
lated signal appears at the cathode and after being 
filtered by R4, C5 and C6, is passed to the output 
socket, DC being blocked by C7. 

The Power Supply 

This is very simple in design because of the 
modest demands made by the ECF80 and com- 
prises a small double -wound mains transformer 
(which, incidentally, helps a lot in keeping out 
mains -borne interference) feeding into a minia- 
ture contact -cooled metal rectifier that makes use 
of the chassis as a heat sink. The current flow is 
not large enough to warrant the inclusion of an 
A.F. choke and R6 and C9 adequately smooth 
the D.C. provided by the rectifier before 
feeding it to the H.T. rail proper. If sufficient 
H.T. is available from the main amplifier, care 
should be taken to ensure that an isolating trans- 
former is part thereof or a dangerous amount of 
current will be present. If sufficient L.T. is not 
available in such a situation, then the tuner can 
be fitted with a small heater transformer solely 
for the purpose of supplying the ECF80 which 
requires 300mA at 6.3V. 

Construction 
The amount of chassis drilling needed is small 

and Figs. 2 and 3 show all the wiring. Whilst 
the use of sub -miniature components is not 
necessary, capacitors, etc., reasonably small in size 
will make assembly easy. Care should be taken 
over coil and valve base positioning, and those 
shown in the diagrams ensure short and con - 
venient wiring. 
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13 CHANNEL TVs 
TABLE MODELS, FAMOUS MAKES. Complete with all 
valves and tubes. These sets are unequalled In value due 
to huge purchase direct from source. They are untested and 
are not guaranteed to be in working order. 

AMAZINGLY POPULAR -IDEAL SECOND SETS 

1211 - £3.19. (P12,6°) 

14° - £5.19. cp 1ó/ R) 

12" 5 CHANNEL TV's 45/- (1,.1tß,) 
14" 5 CHANNEL TV's 85/- (Pl'2IBp) 

LINE OUTPUT TRANSFORMERS. Most makes 
available from 251.. 

CAR RADIO KITS 
Complete Kit of Parte. Transistor. 12e. Covers 
Medium and Long Waves. With Instruction 
Booklet. £11,19.0 
P. A P. 2/6. 

UNIVERSAL VOLT 
OHM -- MULTIMETER 

Reads A.C. and D.C. Volt« to 10011. 0 Range. at 
1000 Ohm per Volt. D.C. Current, 3 Ranges to 
000 MIlliamps. Resistance reading to 2110K In 2 

Ranges. Complete wit h Prods. £3.17.6 
P. A P. 1 B. 

4fCABY" MULTIMETERS 
Modal A.10. 2K chmecv, 10 Ranges of Volte 
Current, Resistance £4.15.0 
P. d P. 2 /6, 
Model 8.20. 10K ohms /v, on 0.6 Y. and '2.6 v, 
IK ohms;v, on 10 v, to 1000 v, 19 Ranges. 
P. A P. 2 /6. £6.10.0 

4 SPEED RECORD PLAYERS 
Latest Heavy Turntable EMI Unite together with 
lightweight Steer Galaxy dual Sapphire Crystal 
turnover pick -up head. Truly amazing value at 
P. A P. 3a. £3.10.0 

PRACTICAL. WIRELESS 1115 

TUBES 
Carriage and Insurance 12/6 

DIRECT FROM OUR FACTORY 
New low prices. New top quality guns 

ALL GUARANTEED 
It MONTHS 12 MONTHS 

REGUNNED 
CRM92, MW22-7, MW22-14, MW22-14C, 
MW22-17, MW22-18 
12KPA, 121E. C12B, CRM121, CRM121A, 
CR31121B, CR21122, C101123, MW31-14C, 
MW31-16, MW31-18, MW31--74,ele, 
141K, 7201A, C14FM, CRM141, CRM142, 
CRM143, MW36-24, 31W36-44, etc. 
17ASP4, 1171K, AW32-21, C17FM, CRM171, 9 
AW43780, 

MW4A8M4, MWBM69 
CRMl 1, £2-15 £4-15 

CRM152A, CRM152B. CHM158, CRM173, 

AW63-80, CHM212, MW53-20. MW53-80 £3-15 £5-15 
NEW 108K (10in.) TUBES SPECIAL OFFER: 29/- 

REVACUUMED 

£1 -10 
£1 -15 
£2 

£3 
£3 -10 
£4 

12 MONTHS 
NEW 
TYPES 

14W31/74 l 
£4 
01W36/24 

£5 
CHM172 

£6 
91W43/64 

£6 

PLEASE NOTE: Many other types not listed available. S.A.E. enquiries. 

SPECIAL OFFERS 

STEREO AUTOCHANGERS 
R.S.R. VAS Monarch with famous ár6-19 %tal Stereo Cartridge. Unrepeatable. 

COMPLETE RECORD PLAYERS 
4 -speed Auto in 2 tone Cafe. Few only. £13-1 5 With amplifier. 

PM SPEAKERS perfohm s, 
toop m1ekee: 

é %. 8/- íf%á 11/- 10M. 13/- 

CO-AX standard and low Ions, 25 yds., 12/6. 
00 yelp., 22/0. 100 yde., 42/8. 

Co -ax. Pugs 1/3. Wall outlet boxes 3 /6. 

VALVES SOILED GUARANTEED 3 MTH6 

EY51, PL81 AAUP 4/- 

TRANSISTORS 
Red Spot 3/6, White Spot 4/6, Edfowan XB104 8/8. 
XA103 (4 Mc /e) 10/., XA104 (6 /8 Mc /e) 12 /-, 0070 
14/ -, 0071 8 / -. 0072 12/ -. (Matched pain, 22/ -). 
0044 15/6, 0040 15/ -, V15 /10P (10 watt power) 
15/ -. Diodes 94. Yellow /Green 5/ -, 

13 X 8 "HI -FI" SPEAKERS 
10 watt. Hardened toue centre for top 35e. frequencies. Amazing value at 

"RADAR" Cathode Ray Tube 
Tester- Reactivator 

In makers cartons. A mmt for all engineers 
limited quantity only. With operating Instructions. 
Type 202. Brand new. Amazing value. £18 -18 P. k P. 2/6. 

100 CONDENSERS 10/- 
Aesortment of miniature silver mien and mantle 
rend roe, r . 3- 3,1100 1,F. List value over £5. 

100 RESISTORS ¡ rtm;°t6 /6 

* VALVES BY RETURN OF POST 
10% DISCOUNT OSPECIAL 

OFFER 
( NEW LOW PRICES 

of any SIX VALVES marked In blank type 115% GUARANTEED 3 MONTHS 
in dozens). Poste 1 valve, fid., 2 -11, 1! 

IFREE TRANSIT INSURANCE. All valves are new 
or of fully guaranteed ex- Government or ex -egmp- 
ment origin. Satisfaction or Money Back Guaran- 
tee on goods if returned unused within 14 days. 

OZ4 5/6 6AM6 8/6 6270 5/6 6X4 5/6 12E1 12/8 42 7/6 DA 096 7/9 EI e e .. 5/9 ELM 7/- N78 15/- 8112150A4/8 1001181 8/6 
lASGT 5/. 6AQ5 6/- eJ7GT 7/9 67150 5/8 l2J5GT 8/6 43 7/8 DF33 9/0 El 'l -,) 5/9 EL91 4/9 N108 18/ T41 7/8 1TCI,51 11/8 

1A7GT 11/9 6AT6 7/- 6116.3T 6/6 6S6GT 6/- I2K7GT 5/8 5005 9/8 LF91 4/- Ei 0-2 6/8 F1M34 8/6 N132 10/6 TH30C 12/6 UCL83 18/6 
1C5GT 9/9 6AU6 7/9 6K7 519 7M 10/6 12K80T11/B 50L6GT 9/3 DF96 7/9 E1201E3 7/- E11180 9/3 P41 4/6 1114 8/- UF41 8/6 

ID! 9/6 607 9/6 6K70 2/8 7115 12/6 12Q7C:T 5/6 53K IT 10/8 DH63 8/9 Et'U84 8/9 EM91 9/3 P01 2/3 U18 816 UFO 6/9 

1136 9/9 6R9G 3/6 6K7GT 5/- 786 9/6 12007 8/- 54KU 8/9 DH70 5/6 ECC85 8/3 FM94 9/9 PABC8011/- 022 BIS 1-030 9/- 
MGT 9/8 6BA6 6l- BK80 5/6 707 7/3 1lSJ7 5/8 618PT 11/- DH77 7/- Et'F90 9/9 EM85 10/6 FCX_84 7/6 024 15/- L:F45 9/- 
1L4 8/6 6BE6 0/- 6K9GT 10/- 7C5 7/8 128147 6/6 75 8/- DK32 11/9 Et-1'42 9/9 EN31 16/- P0086 9/3 1325 13/6 ÚF66 34/6 

1L105 8/6 5BG6G 12/8 6L1 12/6 7116 7/3 128N70T8/6 77 8/8 DK91 6/- E01121 14/- EY51 PC'CAS 19/- T.126 11/- UF99 7/3 

1LN6 4/8 6B116 6/- 616 9/9 7E7 9/6 12Y4 9/8 78 /8 DK92 8/6 E01135 9/9 SMALL 8/9 PCC80 13/9 031 7/8 IIL41 716 

1N.5GT 9/9 6BJ6 61- 6L6G 7/6 7117 7/6 1457 14/9 90 6/6 DK96 7/9 ECH42 8/8 EYBO 8/ P('.F90 7/O 1-3A 13/- UTA4 lE/6 
1R5 8/ 6RR7 9/3 61.7 9/- 7K7 8/- 19.4Q5 7/- 83 9/8 DL33 8/9 ECH81 8/3 EZ35 6/- PC1'82 7/6 L35 8/9 UL48 9/9 

154 8/6 6BW6 7/9 51.70 7/6 7R7 10/6 1914G6G15/- 90AV 4/8 111,85 9/9 ECLOD 7/8 E"l.40 6/9 PC'L82 8/6 137 me 1JL54 7/9 

155 5/8 fiBW7 8/6 61.18 9/- 757 9/6 2001 9/8 1172,7 10/6 DUI 9/O ECL92 10/- E7.41 7/3 POLSO 11/6 043 8/9 UM80 9/6 

1T4 4/- 88X6 513 6L19 12/8 7V7 719 2gF'2 9/6 185BT 18/- DL91 8/B EC'L83 14/8 EZBO 8/3 PC1,94 9/9 U50 8/- U136 12/6 

2D21 4/6 BC4 8/8 6103 8I8 7Y4 7/- 20L1 13/6 723A 29/- DL92 8/- EF22 12/. EZSI 7/. PEN25 4/8 062 5/. 1rU7 9/8 

3A4 5/6 605 516 6L012 7/5 7Z4 7/6 20P1 11/6 807A 5/- DL94 7/- EF38 3/3 GTlt, 7/- PEN45 7/3 1'78 5/6 DITS 18/6 

3A.5 9/8 606 4/9 61,1720 8/6 8D3 316 20P3 12/8 807E 3/8 111,96 7/9 EE39 4/8 G732 8/0 PEN46 5/3 1178 5/6 UYIN 11/- 
3Q4 7/3 61":9 9/8 6N7 6/8 1001 11/- 201,4 17/. 908 15/- EA50 94, EF40 13/8 0Z34 12/8 P1,33 0/- 1191 9/6 UY21 11/e 

3Q5GT 8/9 6C060 18/8 OPI 14/- 100'2 13/6 2oP5 16/- 9.15 3/9 EABC80 7/8 EF41 8/8 GZ37 10/8 P1,36 11/- U 281 9/6 UV41 6/8 

384 O/- eCHd 9/8 OP25 9/- 10C14 9/- 25A60 8/- 956 2/9 EAC91 4/9 EF42 7/6 HABC,809/8 P1,38 18/- U292 15/- IJYA6 

31,4 7/ 8D1 94. OPIO 12/6 10F1 8/9 251,60 6/9 2050 3/8 EAF42 8/8 EF60-13R2/- H1A10D8/8 PLO! 9/9 11301 14/- VR160/30 

5R4G 9/6 ODE 3/9 6Q7G 8/9 10F9 10/8 25L6GT 9/- 3783 10/- EB34 1/6 EF50-USA HVR2 7/8 PL.92 7/6 C309 12/6 5/6 

51303 6/- 603 12/6 6Q7GT 9/3 10L14 8/-25Y5G 9/. 9001 4/. E241 7/- 2/6 KT32 8/9 P1.84 11/ U329 12/6 W61M 11/- 
8V4G 9/6 606 4/9 6R7G 7/6 10L03 8/3 25Z4G 7/3 9003 4/. EB91 8/9 EF54 3/3 KT33C 6/6 P6184 10/6 (/339 11/. W76 5/8 

5X 411 
6Y3G 6%- 0F60 8%3 

6ßA7 5/0 1oP131- 9/8 26Z8 9j- AZ31 9/- EBC38 5%- 
EF8á 

7/. KT44 
9/- PX20 

PY 1 16/- 
83 0404 e%6 W81 5%9 

6Y3GT 6/6 6F6M 7/- Cr7 4/0 10P14 9/6 276U 18/- B38 8/8 EBC41 8/6 EF86 10/3 KT46 8/6 PY32 10/8 U801 18/- 161M 12/B 

6Z4G 8/O 8F12 3/6 68117 4/8 10P18 8/ 30C1 7/6 265 4/9 ERC81 7/9 EF89 8/- KT81 9/- PY80 7/ ITABC808/9 163 9/6 

MGT 11/- 8F13 3/9 68.15 5/- 191.0 5/3 30F5 7/. 0BL31 21/- EEE80 8/8 EF91 3/8 KT6:1 8/6 PY81 6/6 UAF42 9/. X85 11/- 

6A7 10/- 6E14 9/8 68E7 6/3 12AH7 6/9 39FL1 9/6 CC/135 15/- EBF89 8/8 EPOS 4/9 ET88 12/O PY82 8/9. UB41 8/ %68 11/- 

8A9G 9/6 6F15 9/8 OSL7GT 6/- 12AH8 0/9 30L1 7/9 CL33 13/- FB1:21 14/- EF95 6/9 KTeI 14/. PY63 8/- URC41 8/8 X76M 9/6 

6A8GT 18/8 6F16 8/9 6SN7GT 4/9 12AT6 7/9 30P4 12/O CY31 9/9 EBL31 21/- EK33 7/9 KTW61 6/O PZ30 121- URC81 10/- 178 14/6 

6AB8 8/8 61,33 6/9 65Q7 8/3 12AT7 5/9 30P12 8/- D63 1/6 462 8/9 EL32 4/6 KTW63 4/9 R19 11/6 UBF89 8/8 X79 18/8 

6AC7 4/8 6H8 2/- 6887 5/- 12AU7 6/6 30P16 7/9 D77 3/9 EC90 816 EL38 9/- HTZBS 6/6 R19 12/6 I7BL21 14/6 Y83 6/3 

6AG5 4/8 635 4/3 6IT4GT 10/6 12AX7 7/- 30PL1 10/6 D152 8/8 EC91 4/6 EL35 11/8 1,63 2/9 eDe 9/- UCC84 14/6 868 5/8 

OAG7 8/- 8J5G 2/9 6115G 8/3 12BA6 B/- 36L6GT 9/- 0A30 12/6 ECC31 9/6 E1.37 11/6 L215E 7/6 SPA 3/9 UCC85 8/- 288 9/6 

OAK! 6/9 6350T 3/9 8V60 5/6 12BE6 8/9 35W4 8/9 DA90 2/8 ECC32 4/- EL88 12/6 LZ319 7/6 SP41 2/6 UCF80 15f- Z77 8/8 

6AL5 8/9 6,16 4/- 6VBGT 8/6 12BH7 10/6 35Z4GT 5/6 DAC32 9/9 ECC33 4/9 E1.41 8/6 M1114 S/- 8E61 2/O UCH21 14/8 Z158 6/8 

OARS 4/6 6.17 7/9 6712 8/9 IlC8 8/g 357.5GT 8/6 DAF91 5/3 ECC34 9/- 14L42 9/6 N37 111- 61:25 16/- UCH42 7/0 2719 5/8 

Post: 2 lbs. I 6, 4 lbs. 2/-, 7 lbs. 2/9, 15 lbs. 3/6, etc. No C.O.D. ALL ITEMS LESS 5°, & POST FREE IN DOZENS. 

T EC H N I CA L T RA D I N G C0 . 
alles 

350r352W FRPTOTONBOX 
2AID(W)RTSMOUTH. 
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MÁ-Th 
TRANSISTORIZED F.M. RATIO 

LJJ RECD DISCRIMINATOR & I.F. TRANSFORMERS 

FOR THE HOME CONSTRUCTOR . 

I.F. TRANSFORMER, IFT.15 
A 10.7 Mc /s double -tuned transformer 
with tapped secondary and primary 
windings. Wound on polystyrene former 
complete with iron -dust tuning cores and 
sub -miniature polystyrene foil capaci- 
tors. Completely enclosed in an alumini- 
um screening can measuring 7 18in. high 
by 17/32ín. square with two fixing clips. 
Termination is made to base mounted 
silver plated pins which are ideal for 
either printed circuit board or normal 
metal chassis mounting. 
Bandwidth of single transformer at -6 
dbs is approx. 250 kc /s. Unloaded `Q' 
of winding 70. Price 10/6 

PLEASE SEND 

ACTUAL SIZE 

RATIO DISCRIMINATOR 
TRANSFORMER, RDT.2 
A sub -miniature 10.7 Mc /s transformer 
for use in ratio discriminator type 
circuits. Secondary winding is of bitìlar 
construction. Dimensions as IFT.15. 
Peak Separation approximately 220 
kc /s. 
Connection diagram supplied with each 
coil. Price 10/6 

GENERAL CATALOGUE covering 
full range of components send 1/4 in 
stamps. 

S.A.E. WITH ALL ENQUIRIES 

DENCO (CLACTON) LTD. (Dept. P.W.), 357 9 Old Road, Clacton -on -Sea, Essex 

TAPE RECORDER AMPLIFIER 
Compact, well designed 5 
valve amplifier. Output 3.5 
watts. Input for mike, 
radio and gram. Controls: 
record playback volume 
and on/off playback tone. 
DIa. 89 z 3 z 4tin. Ins. and 
Carr. 4/8. Terms available. 
EXTRAS: Snobs 2/6 per set. Beautiful Perspex dial 
Plate. complete with sockets for mike, radio and 
superimpose switch 3/8. 

£7.19.6 SALE! 
SPEAKERS 

EXTENSION 19/9 
8in. P.M. Speaker 
fitted into pol- 
llshed cabinet. 
Complete. Switch 
e, Hex included. 
P. & P. 3/9. 

RECORD PLAYER AMPLIFIERS 
All portable. 12 months' guarantee. 

Mk. DIA 79/8 Latest design incorporating negative feedback giving 
4 watts output. ECL82 triode pentode valve and con- 
tact cooled metal rectifier. Tone and volume control 
panel on flying leads with compact amplifier chassis 
suitable to mount under modern autochangers. A.C. 
only. Mains isolated. output for 2-3 ohms. P. & P. 3/6. 
Mk. 
As above but de luxe model with separate tone controls 

9/8 

treble and base. P. & P. 3/8. 

Simple circuit employing ECL80 triode pentode Output 
valve giving 3 watts output. A.C. only. Mains isolated. 
Single control for volume and on/off switch with knob. 
P. & P. 3/6. 

"STUDIO 
TWIN" 
29 gns. 

Quality Tape Recor- 
der at this amazing 
reduced price. 71n. Standard reels. 
Latest Studio 3- 
speed Deck, 11. 31. 79 
I.P.S. 3 watts output. Att- 
ractive design cabinet in 
beige. Size 191n. x 131n. x 8in. -' 

1 SEND FOR FREE CATALOGUE 
Ins. & Carr. 12/8. EXTRAS: Microphone 27/8. Tape 23/-.8 Hours 9 a.m. -8 p.m. Half Day Thursday 

/J' gna. 

ELLIPTICALS 15/9 
8 x 31n. and 7 x 41n. Brand new. 
P. & P. 2/9. 
8in. P.M. 5/9 
Speaker bargain. Repaired cone 
defect not affecting reproduction 
quality. P. & P. 2/9. 
8in. P.M. 8/9 
As above, but without O.P. 
transformer. P. &. P. 2/9. 
8in. P.M. 9/9 
Perfect quality. Fitted O.P. 
transformer. P. & P. 2/9. 
51n. P.K. 12/9 
Brand new. 3 ohms speech coil. 
P. & P. 2/9. 
8in. P.M. 8/9 
Good quality and excellent value. 
P. & P. 2/9. 

8/9d. 
TO CLEAR! Ex. Mid. salvage, 
5, 6 and 81n. round. 7 x 4ín. 
elliptical. P. & P. 2/9. 

15,090 VALVES TO CLEAR 
9d. EACH 

DE -LUXE 
TAPE 

RECORDER 
gns. 

18 
gns 

Beautifully styled 2 tone Rexlne covered 
cabinet in Red and Belge. Size: 148 x 13 
98in. Storage comp. in lid for tapes and 
mike. Speed Min. per second. 2 Controls. 
Contains 7 x 41n. elliptical speaker. B.S.R. 
Tape Deck. Min. standard tape. 3 months' 
guarantee. Ins. & Carr. 12/6. Terms avail- 
able. 

"PETITE" 
RECORD PLAYER 

CABINET 
ONLY 

299 
DUKE & CO. (London) LTD. 

621'3 ROMFORD ROAD, MANOR PARK, E.i2 
ILF 6001,3 Portable player cabi- net in smart two tone colours. Size 12 

x 101 x 610. P. & P. 4/6. 
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MC denotes'eerthing' 
connection to chassis 

To Rectifier 
+ve 

MC. 

To RI 

PRACTICAL WIRELESS 

Red tag 

1117 

To S2 and 
C3a 

Choke 

To S3 
and Cab 

MC. 

Red tag L4 

Smoothing 
Capacitors 

To 6.3V 
winding 

C4 

C6 Earth 

Output 
socket 

a To Aerial socket 
I To tag I of LI 

SI 2 To tag I of L2 
To Chassis 

To pin 2 of V! and CS 
4 To tog 4 of Ll 
SA To tag 4 of L2 
c To pin 9 of VI e /so 

C2 end C3 
SS 7 To tag 4 of L3 

8,9 To tug 4 of L4 

Fig. 3. -The under -chassis wiring diagram. 

Fig. 4. -The wavechange 
switch wiring details. 

Commence by 
mounting all the major 
components on the 
chassis and then cut 
and prepare the front 
panel from hardboard 
or plywood and bolt 
to the front flange of 
the chassis. Attach 
all the components 
associated with the 
panel. Do make sure 
that the correct 
polarity is observed 
when connecting the 
metal rectifier, and 
when wiring the wave - 
change switch make 
constant reference to 
Fig. 4. 

Setting lip 
On completion of the wiring, etc., a thorough 

check should be made to see that everything is 
in order and to make certain that no short circuits 
exist, either from the H.T. rail to the chassis or 
from either side of the mains plug. If all is in 
order the valve may be inserted into its holder 
and an aerial and earth connected. A length of 
coaxial cable fitted with necessary plugs at either 
end should now be connected from the tuner to 
the amplifier with which it is to be used and the 
two pieces of equipment switched on. Once a 
transmission is located it may be roughly peaked 
by means of the appropriate trimmers, when it 
will undoubtedly be discovered that the control 
R1, or alternatively, the volume control in the 
amplifier, has to be backed off. 

The main tuning capacitor, C3, should now be 
turned in an anti -clockwise direction and a trans- 

Aerial 

Aerial and Earth 
sockets 

To 53 
To Si 

mission sought at the end of the dial travel, where 
the moving vanes of C3 are most fully disengaged 
and for this the West Home Service radiating on 
approximately 1500kcs will be found useful. The 
appropriate trimmers should now be adjusted very 
carefully for maximum output, commencing with 
the interstage trimmer. Should it not be possible 
to obtain an optimum peaking point, adjust C3 
to slightly fuller capacity and try again. Should 
the tuner burst into oscillation, adjust R1 until 
it ceases, then check the wiring carefully to make 
sure that positive feedback is not occurring owing 
to wiring associated with the anode of VIA being 
in too close proximity to that of V1B grid. An 
offending lead can often be located by prodding 
the wiring gently with a plastic knitting needle 
and one at fault will cause the oscillation to 
change in pitch. Slight rearrangement will usually 
effect a cure although in stubborn cases screening 
might become necessary. 

During the whole alignment procedure -which 
is identical in form on both bands -it will be 
discovered that the inter -valve circuit trimmers 
peak very sharply and this is a desirable feature. 

An Alternative Arrangement 
Whilst the selectivity of the tuner just described 

is of a very high order, the sensitivity is not great 
because the triode contributes nothing to the gain, 
so that it is upon the pentode entirely that the 
gain depends and in some cases this may not be 
considered sufficient. Provided that slightly 
impaired quality is not objected to and a lower 
value of selectivity is acceptable, improvements in 
gain and overall sensitivity can be made by 
employing the circuitry shown in Fig. 5. 

Here R.F. is conveyed, as in the previous 
arrangement shown in Fig 1, to the second tuned 
circuit and so to the grid of the triode by 
capacitor C2. But instead of allowing this R.F. 
to pass direct to the triode grid, it is made to 
negotiate a small -value fixed capacitor. The grid 
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is also connected to the cathode -which is now 
at chassis potential -via a high value resistor. The 
grid and cathode form in fact a diode that 
demodulates the signal, whilst these two electrodes 
in conjunction with the anode also operate as a 
triode audio amplifier. 

Although greater output apparently results from 
the use of this circuit, one grave disadvantage soon 
becomes evident, and that is, that as the inter -valve 
tuned circuit is heavily damped by the diode action, 
transmissions close in frequency to the one 
desired, also find their way into the output and 
this is most unsatisfactory. 

The arrangement can be made workable, how- 
ever, by using primary windings of the inter -valve 
coils for reaction purposes, as feeding back energy L3 
from the anode circuit to the grid offsets the'damp- 
ing effect previously referred to, to some extent. 

But, if too much energy is fed back, oscillation 
commences and reception becomes impossible so 
another variable control is necessitated, this being 
shown in Fig. 5 as a 300pF variable capacitor. 300 
Optimum results are best obtained by adjusting pF t4 
this " reaction capacitor " in conjunction with the 
main tuning control in such a way as to keep 
the triode close to the oscillation point, and this 
should also be done when aligning the unit. The 
procedure for this is identical with that required 
for the unit previously described. It will, how- 
ever, be found that the inter -valve trimmers peak 
very flatly in this case. 

To pin 6 of VIA 

A Cabinet 
A simple case or cabinet for housing the unit 

can easily be constructed, but since it will vary 
in different instances, there seems little point in 
giving a detailed design. 

TC2 

S3 

April, 1961 

HT lino 

220KO 

22KO 

low \V18 
75-100p--F I 9 -- 

t l C3b 

l 7'' 

t 
3OOpF 

Ct 

300pF 

1270 -560 
KO 

Output 
Socket' 

O.O1NF 

Fig. S.- Alternative circuitry to give improved gain and 
overall sensitivity. 

A COM Pit E:IICNSIVE 
IN our October and November 1960 issues we 

published constructional details on an amplifier 
under the above title. A number of readers 

have asked us to publish a list of the essential 
components for this, and in response to this 
request we give such a list below. In addition to 
these items there are, of course, a number of 
incidentals such as chassis etc., and the constructor 
is reminded that there is a choice of valves in 
certain cases -the double- triode may be either a 
6SN7 or an ECC83. 

(All zW unless otherwise stated) 
RI, 3, 4 -1M 
R2, 8, 9, 19, 20, 22, 26, 34, 35 -470k 
RS, 25-2.2k R7, 30-4.7k 
R6 -47k 
RIO, 12, 13, 14, 15, 16, 17, 24, 27 -1OOk 
RI 1-25k R23 -15k IW 
R18, 21 -1k R28-1k 2W 
R29, 31 -106k Matched pair 
R32 -Not required R36-2700, 3W 
R33 -Not required 
CI-0 051íF 250 or 3SOVW 
C2, 3, 4, 6, 8, 14, 16, 19, 20, 21-0.01 p F 250 

or 350 VW 
C5- 1001,F electrolytic 25 VW 
C7, 13 -25,F electrolytic 25 VW 
C9, 10, 1 1, 18-0.0051,F, 250 VW 

GUITAR .1i11'LIFII?It 
C12, 17-81,F electrolytic 350 VW 
CIS-0-021,F 350 VW 
C22, 23-16-8p F electrolytic 350 VW 
VR 1 -Depth control 50k- Linear 
VR2 -Speed control 1M-Linear 
VR3- Volume "A" 500k- Linear 
VR4- Volume "B" 500k -Log 
VR5- Volume "C" 500k -Log 
VR6 -Tone 100k-Linear 
VR7- Feedback control 25k w.w.- Linear 
VI -ECC83 V5 -6 V6 
V2-E F86 V6 -6 V6 
V3 -ECC83 V7-5Z4 
V4 -ECC83 (B9A base) or 6SN7 (Int. Octal 

base) 
3 way terminal block Coax sockets 
4 input jocks 2 switches 
Input sockets 8 -12in. speaker -3 or 15!! 

Mains transformer: 
Primary: 0- 200í220,240V input (or to suit 

mains) 
Secondary: 270.0 -275V IOOmA or more 

It should be noted that in the circuit diagram 
(Fig. 1, page 509 of the October issue), the heater 
pins of V4 were given as 4 and 5. For an ECC83 
these should be 4/5 and 9, and for a 6SN7 they 
should be 2 and 7. These corrections also apply 
to the theoretical circuit Fig. 4. 

i 
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For Government Departments, 
Laboratories and Export. 

BC221 Frequency 
Meter 

Crystal controlled heterodyne 
with individual numbered cali- 
bration book with check points. 

0.01 % accuracy. 
Limited quantity tested and 
guaranteed at less than half 

price previously offered. 

£19.10.0 
Also some complete with cali- 
bration book, but not tested or 

guaranteed, £12. 

ALTHAM RADIO CO. LTD. 
JERSEY HOUSE 

Jersey Street, Manchester 4 
Central 7834/5 16 

New from REPANCO 
I- MINI -4. A Remarkable Four Transistor Superhet 
Pocket Receiver * MEDIUM AND LONG WAVEBANDS * AUTOMATIC GAIN CONTROL * SIZE OF CASE 51 31 x I If in. * 2fin. LOUDSPEAKER *e 3RD IFT REFLEXED AS AUDIO DRIVER 

Easy Wiring Plans and Step -by -Step Instructions. 116, post 3d. 

2- COMPONENT PACK No. 2 L2.7.6 
CONTAINS ALL THE REPANCO COMPONENTS FOR THE MINI-4. FS39, 
Ferrite slab aerial, two XT26's, Ist and 2nd !FT's, XT27 3rd IFT, X028 osc. coil, all 
pre -aligned. TT5 transformer group board, switch and speaker pillars. 
3 -SHORT WAVE TRANSISTOR COILS 

Range Aerial Coil H.F. Coil Oscillator Coil 
1.-85 to 200 metres ... ... XTA3I XTF32 XOT33 
2. -35 to 85 metres ... ... ... XSA34 XSF35 X0S36 
3. -16 to 43 metres ... ... XSA37 XSF38 X0S36 
All coils Litz wire, enclosed in high frequency ferrite pots and tuned with ferrite 
cores. Can size fin. sq. x 14 in. 208 -176 gang. 465 kc /s IFT's. With Circuits. 101- es. 

4- COMPONENT PACK No. I 181- 
Contains two XT26. Ist and 2nd IFT and XT27. 3rd IFT pre -aligned to 465 kc /s. 
Ferrite core and pots. Can size fin. sq. x }}in. Designed for earthed emitter 

operation. 
Mail Order and Trade: 

RADIO EXPERIMENTAL 
PRODUCTS LTD. 

33 Much Park Street 
COVENTRY. Tel.: 27114 

Wholesale Inquiries and Export: 
REPANCO LTD. 
O'Brien's Buildings, 

203 -269 Foleshill Road 
COVENTRY. Tel.: 24224 

COYNE'SNEw 

JOB TRAINING BOOKS 

Put Money -Making 
Time Saving Know -how 

At Your Fingertips! 

FREE TRIAL 
OFFER ! 

Answers ALL Servicing Problems QUICKLY 
Makes You Worth More On the Job ! 

No. 8 

Pin -Point 
TV troubles 

in 10 minutes 
Find the exact sound or 
picture trouble in ANY 
TV set from 700 possi- 
bilities! Latest edition now 
has 332 pages of solid TV 
servicing information; 300 

diagrams, check charts 31/6. Postage 1 / -. 
SPECIAL OFFER 

Circle Book No. 8 on coupon, send only 16/3 
after 7 days, and 16/3 in 30 days, making a total 
of 32/6 including postage. 

No. 9 

Pin -Point 
Transistor 

troubles in 12 
minutes 

Trouble -shoot every 
type of circuit' in ALL 
transistorized equip- 
ment! 525 pages; hun- 
dreds of illustrations; 
120 check charts. 47/6, 

Ipostage 1/6. Circle Book 
No. 9 on coupon. 

Just Like Having An Electrodes Expert Right At Your Side! 
Shows you the way to easier TV -Radio repair -time saving, practical working knowledge that 
helm you get the BIG money! How to install, service and align ALL radio and TV seta, even 
colour -TV, UHF, FM and transistorized equipment. New photo -instruction shows you what 
makes equipment "tick." No complicated maths or theory-lust practical facts you can put to use 
Immediately right in the shop, or for ready reference at home. 

TRY ANY FOUR BOOKS ON NO RISK FREE TRIAL OFFER 
No. I- EVERYTHING ON TV -RADIO PRINCIPLES! 300 page, of practical ezplanetlons; 
hundreds of illustrations. 281 -, 
No. 2- EVERYTHING ON TV- RADIO -FM RECEIVERS: 403 pages; fully Illustrated. 22 /-. 
No. 3- EVERYTHING ON TV -RADIO CIRCUITSI 336 pages; hundreds of Illustrations, 
cimult diagrams. 98/ -. 
No. 4- EVERYTHING ON SERVICING INSTRUMENTS! How they work, how to me thee. 
368 pages; illustrated. 28/ -. 
No. 5-EVERYTHING ON TV- TROUBLESHOOTINOI Covers all types of seta 437 pages; 
Illustrations, diagrams. 34/-. 
No. 6 -TV CYCLOPEDIA! Quick and concise answers to TV problems to alphabetical order, 
including UHF, Colour TV and Transistors; 868 pages. 47/8. 
No. 7- TRANSISTOR CIRCUIT HANDBOOK! Practical Reference covering Trantldor 
Applications; over 200 Circuit Diagrams; 410 pages. 39/6. 
Just mail coupon for free trial. After 7 days send only low price or return books and pay nothing 
If you keep more than one book, send El after 7 days and El each month until completed Maximum 
four books). To buy one book send one halt in 7 days, one halt in 30 daps. 

SEND NO MONEY -POST COUPON NOW FOR SPECIAL OFFER. 

To SIM -TECH BOOK COMPANY 
Mall Order Division, DEPT. P.W.7, Deters Mill, West -End, Southampton. Rants. 

Rush the books circled below for 7-day FREE TRIAL as per offer. lI am over 21 years 
of age.) 

1 2 3 4 5 6 7 8 9 

Name 

Address 

Cite County 'Tick here If enclosed full price, we pay postage. Same 7 day money back guarantee 
Postage E2 or leso 1 / -, E3 or more 116d. 
OVERSEAS ORDERS, PLEASE PAY POLL AMOUNT, MONEY BACK GUARANTEE. 
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ENSURE SUCCESS WITH R.C.S. 

CONSTRUCTORS 

CORNER 

Explore the world 
on short -wave radio 

(10 -100m) 
FOR 
ONLY 3S 

Construction price includes valve 
and ono coil covering 40 -100 m 

Can be converted to 2v. or 3v. 
Receives speech and music 

clearly from all over the world. 
Sand 2r -for diagram and price list. 

YOU CAN NOW BUILD THE 

R.C.S. TAPE TUNER 
Will operate on all types of Recorder. 
Size 34 x If x Ain. High impedance 
output, variable med. wave tuning. 
Triple wound Super -Hi -Q coil. Easily 
constructed from full instruction data 
and Layout Diagrams. Chassis and 
components colour coded. 

All parts to 
Build. 3O /a1 

Post 1/6. 

CRYSTAL RECEIVER 
Covers M/W Band 

All components 
including case 

for 
Ideal for the beginner. 

12'6 

AN IDEAL PRESENT! 
EASY TO BUILD TWO STAGE TRANSISTOR SET 

The set that looks like a Radio Set 

Attractive Case 
Mini .0005 Tuner 
High Q Litz Coil 
Works for months 
off No. 8 Battery 
Simple to construct 

_ in 15 min. .r.....,.. i® 
You can't go wrong. We 
guarantee good results. 
Total Building 
Costs. P.P. 1/6 251- 
Components Price List. Layout Plans lf6 free with order 

BUILD THIS AMAZING RADIO' 
POWERFUL PERSONAL PORTABLE * Sturdy metal case. FOR * No holes to drill. ONLY 3Si- * Detachable rod aerial. * All batteries self -contained. * Can be built in I hour. * Covers medium waves. * Loud clear tone. * Selective tuning. * All parts are sold separately. 

This delightful set is designed to give 
you a completely personal portable 
radio. 
Bronze -finished case. Ideal for the 
beach, the bedroom, the office -in 
fact anywhere. 
Send 2f- for wiring diagram and components price 

Post and packing: Under I0/. add ed.; under 401- add 116; over POST FREE 
list. 

T Iron, 1ef R.C.S. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 Maillhrrder 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

IR5 IS5, IT4 324, 3V4, DAF91, DF91, DK91, DL92. D1,94 any4 for 19/8 
SETS DAF96, DF9, DK96, DL96 .. .. 4 for 27/8 

6K7G, 6K8G, 6Q7G, BVBG. 6X50, or 5Y3G .. .. .. .. 5 for 24/6 

1A7GT 

1HRGT 
11Rb6GT 

125 
1T4 

3A5 
3Q4 
3S4 

áú4G 

630T 
624G 
6AL5 

SAT8 
6ßA6 
6BE6 
6BH6 
6BJ8 
6BW8 
8C9 

6F1 

6F1á 
6F14 

6K 7GT 
6K8G 

6L8GT 

lb/8 

b/3 

6S9 
9/- 

8I- 

4/8 

7,0 9 

g%6 

8/9 

b/9 

5%9 

28/9 
12/6 

1f 

218 
8/3 

143 

61L.D 
8 10/3 

6P1 138 //6 
6E25 9/- 

8a7GT g9// 

86H8N(7yy0T /8 
6V88gGT 15 /- 

6X4GT 44g//9 

7B6GT 9/- 

7C5 77q9%8 

77127 7/6 
727 9/- 

1001 
111//6 

10P13 14/6 
12AT8 

1/1/6.- /- 

i2AX7 3 
12K7COT 5/3 

1QG0T 14/9 

1 67 18 /6 
20F2 17/8 
20L1 17/6 
25A6G 8/- 
25L6GT 7/9 

25Z4G 7/8 
25Z6GT 9/6 
30L15 10/6 
35A5 9/6 
35L6GT 9/- 
35Z4GT 9/@@ 

35Z5GT 8/6 
50L8GT 8/ 
AC/TH1 18/9 
AZ31 / 

CLSf 12%8 
DAC32 10/- 
DAF91 513 
DAF96 7/6 
DCC90 9/- 
DF33 10/- 

DF 
q//8 

01177 61/9g 

DK91 lb/8 
0292 7/ 
DK96 7/ 
DL33 9/- 
0235 9/6 
01,92 8/- 
01,94 7/- 
01,96 7/8 
EABC80 7/- 
EAF42 8///8 

ÉB9C33 69 
EBC41 8/- 
EBF80 8/- 
EBF89 8/9 

EBL21 

áCC 
ECM. 
ECC82 
ECO 

ECC 85 

ECH35 
EC/242 
ECH81 

ÉF39 2 

ÉF41 

EF80 

FFF888g85g 

ÉgF9921 

ÉL33 
EL41 

EL84 
EM34 
EM80 

ÉM84 
EY51 
EY84 
EY88 

13/6 
11/- 
17/8 

15$ 
7/- 
8/9 
8/3 

8%8 
13/6 

8%9 

7/8 
9/8 

14%8 
/3 

5%8 
5/8 

7/9- 

4/3 

18/6 
$/- 

8%6 
8/6 

7//6 

17/9 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL, 
LONDON, N.16. STA. 4587 

EZ40 

EZ80 
EZ81 
FW4/500 
GZ30 
GZ32 

8/9 

B¡3 
7/- 
8/- 
8/8 
9/6 

PY83 

T410 
U22 
U25 
U26 

7/9 

9/8 
7/3 

13/- 
10/- 

HBC90 7/- 
KT33C 7/- Ú78 4%9 
KT41 11/6 UABC80 7/9 
KT44 6/6 UAF42 9/- 
KT61 10/- UBC41 7/9 
KT63 6/6 UBF80 8/9 

UHF89 8/- 
MX40 8%8 UC92 12/8 
N18 

PC95 
10/6 
10/- 

UCC84 
UCC85 
uCF80 

12/9 
7/8 

14/- 
PCC84 7/8 UCH21 13/6 
PCC89 11/- UCH42 8/- 
PCF80 7/9 UCH81 8/- 
PCF82 8/- UCL82 10/9 
PCF88 14/- UCL83 13/3 
PCL82 7/8 UF41 8/9 
PCL83 11/6 

87/8 ÚF89 
PENA4 11/- 
PEN36C 8/- ÚLYLg8424 7/8 
PL36 11/6 
PL81 9 8 

18/8 PL82 /- ÚY41 
PL83 7/6 uY85 6/6 
P1,g4 10/- VP4B 9/8 
PY32 11/- 
PY80 7/8 W781 5/3 
PY81 
PY82 

8/g 
6/8 

W77 
Z77 3/6 

Post 6d. per valve 
extra. 

Any Parcel insured 
Against Damage In 

Transit 6d. extra.' 
Any C.O.D. Parcel 3/- 

extra. 

BBC - ITV - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft, 19/6. External, 
S /D, 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 24/ -. 5 
Element, 32/6. Wall 
mounting, 3 Element, 33/9. 
5 Element, 41/3. 
COMBINED R.B.C. + 
I.T.V. Loft 1 +3 Element, 
41/3. 1 +5 Element, 48/9. 
Wall mounting, 1 +3 Ele- 
ment. 58/3. 1 +5 Element, 
63/9. Chimney and mast 

mounting units also available. 
F.M. (BAND 2). Loft "H ", 26/-. 3 Ele- 
ment loft, 52/8. S/D loft, 12/8. External 
STD, 26/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
8d. yd. Coaxial plugs. 1/3. Send 8d. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3B, Godstone Road, Kenley, Surrey. 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1961 

New edition. 32/8. Postage 1/9 
World Radio Handbook for Listener 
1961, by Johansen. 16/6, postage 11 -. 
Radio Valve Data new 7th. ed.. by 
Wireless World. 81 -. postage 9d. 
Mallard Reference Manual of Transistor 
Circuits. 12/8, Postage 
How to get the Best out of your Tape 
Recorder, by Guy, 8 /6. postage 8d. 
Beginners Guide to Radio new edition 
by Camm, 7/8, Postage 8d. 
RAG.)). Amateur Radio Call Book 1861. 
4/ postage ód. 
now to make Aerials for TV bands I and 
3. and V.H.F. band 2. 2/6, postage 6d. 
The new A.R.R.L. Antenna Book. 19/ -, 
postage 1/ -. 
A to Z ln Audio a new book by Briggs, 
15/6, postage 1 / -. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 
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Hill Trade News 
RECHARGEABLE BATTERY 
THE Chilton Permabeam is a small cartridge - 

type battery which is capable of being re- 
charged repeatedly. 

A single, compact unit about On. long and Ifin. 
in diameter, it is the same size as two standard U2 
batteries. Basically it is a blue -coloured durable 
plastic case which contains a series of rechargeable 
nickel cadmium button -type cells, being equipped 
with normal battery contacts and a two -pin plug for 
recharging. 

Primary advantage of the Permabeam is its 
ability to be recharged time and time again. It is 
simply plugged into an A.C. mains socket' (110 - 
240V) and left to recharge overnight or during 
some convenient off -duty period. It has a guaran- 

- teed long life. It will not deteriorate or corrode; 
stores indefinitely; and is completely shockproof. 

Permabeam rechargeable batteries will be avail- 
able in four voltage ratings with no variation in 
size. The standard model is 2.5V priced at 29s. 6d. 
Other models are rated at 3.5, 5 and 6V. The 
Permabeam is made by Chilton Electric Products 
Ltd., Hungerford, Berkshire. 

MONAURAL RECORD PLAYER 

THE "Manhattan ", a new 
monaural record player by 

Magnavox, costs 191 gns. (including 
purchase tax). The Magnavox 
M.602 measures 19in. x 15in. x 
8 #in. and is finished in blue and 
tan. This record player uses a lin. 
x 4in. elliptical wide range speaker 
and the Magnavox Standard auto - 
changer operates at 161, 33f, 45 
and 78r.p.m. There is a crystal 
turnover cartridge with a lmil 
sapphire stylus for L.P. discs and 
a 3mil sapphire stylus for 78r.p.m. 
Magnavox, 129 Mount Street. 
London, W.1. 

TRANSCRIPTION PICK -UP ARM 

THE M236 transcription pick -up 
arm just released in this 

country by Shure Brothers Incor- 
porated is recommended for studio 
and professional use and plays records up to 16in. 
in diameter. 

The M232 pick -up is intended for applications 
where space is more limited and for records up to 
12in. in diameter. 

Both models accept practically any cartridge, 
stereo or monophonic, and are designed to exploit 
to the full the performance potentialities of modern 
cartridges and in particular the lower tracking pres- 
sures at which these cartridges will operate. 

Setting of the arm'is extremely simple but highly 
accurate. Precision balance is first obtained and 
the tracking pressure then adjusted to the required 
degree (0 -8 grams) as indicated on the scale. 

NEW PRODUCTS AND DEVELOPMENTS 

Features include precision ball -bearings at all 
pivot points, plug -in head with positive alignment 
lock, variable height adjustment, instant adjustment 
of overhang to ensure optimum tracking and cable 
with plugs at both ends to simplify installation. 
The U.K. agent for Shure Brothers Incorporated is 
J. W. Maunder, 22 Orchard Street, London, W.1. 

SOUND SPECTROMETER f 

THE Sound Spectrometer SPM.1 by Advance 
Components Limited incorporates many new 

features for the measurement and analysis of 
noise, and conforms fully to the latest international 
requirements of the 
Rapallo Conven- 
tion. This instru- 
ment is compact 
and of compara- 
tively light weight 
and, with battery 
power supply and 
sensitive micro- 
phone incorp- 
orated, the unit 
is self- contained 
and truly portable. 

The "Manhattan" monaural record 
player produced by Magnavox. 

well adapted to a wide variety of applications. 
In particular, the possibility of new legislation 
covering noise nuisance indicates a great demand 
for this instrument outside its current purpose 
as a diagnostic tool in the engineering industry 
in general, and as an acoustic analyser in 
particular. In conjunction with an oscilloscope, 
reverberation times may be measured with this 
instrument. 

Noise measurements can be made in phons or 
decibels with an accuracy to ASA and DIN stan- 
dards. The overall frequency coverage is from 
20c /s to 12kc /s, and sounds within this range can 
be analysed in separate frequency bands by suit- 
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able selection from one of eight 
filters. 

Provision is made for the con- 
nection of a transducer or 
eccelerometer for vibration 
analysis, and measurements. 
including in t e r n al battery 

a built -in 
A jack socket permits the 
monitoring device, such as 

headphones, etc. 
Including the meter 

scale, the total measur- 
ing range of the 
instrument is from 
20dB to 150dB, the 
sound pressure refer- 
ence being 2 x 10 -4 
dyne /cm2. The spec- 
trometer is produced 
in this country by 
Advance Components 
Ltd., Roebuck Road, 
Hainault, Ilford, 
Essex. 

checks, are made on 
moving coil meter. 
use of an external 

PRACTICAL WIRELESS 

The M236 Transcription Pick -Up Arm. 

CIRCUIT 
BREAKERS 

FROM France comes 
news of introduc- 

tion of neoprene 
synthetic rubber as an 
insulant and protec- 
tive covering. The 
new breaker, called 
the "Minirupteur ", 

A Sound Spectrometer by 

Advance Components Ltd. 

has the advantage of being completely insulated 
where previously it had been difficult to provide 
sufficient protection for the delicate mechanisms of 
these high precision electrical contacts. 

The system of make -and -break is based on a 
thin S- shaped metal plate. The metal case of the 
breaker is protected by a neoprene cover which 
enables it to function in dust -laden atmospheres, 
in oils, water and chemicals. 

They are subjected to a variety of conditions 
and must withstand many different atmospheres, 
weather, water vapour and ageing. Previously, 
moulded plastic materials had been used Neoprene 
has now replaced them because of its superior 
physical properties and also because it is considered 
a much safer material from the point of view of 
its electrical insulation properties. The circuit 
breakers now have longer lives and require less 
frequent replacements as a result of the new design 
and the choice of neoprene for the cover material. 

"Minirupteur" circuit breakers are manufactured 
by Société Sermec, 18 Rue Jean- Jacques Rousseau, 
Valence, France. 

NEW RADIO 

ANEW table radio, designed for easy movement 
from place to place, and with a cabinet that 

April, 1961 

' 

::s:. 
..:;; .::>r.. ......: . 

really does blend with every room in the contem- 
porary home, is announced by Cossor. 

Named the Crusader, this new model, the 
CR.1201.U, provides a wide choice of tuning and 
high quality reception on both the long and 
medium bands. 

Use of modern materials for the least possible 
weight (less than 51b.) and the built -in ferrite rod 
aerial mean that it can be moved around for music 
in all the rooms of the home. All that is needed 
is for it to be plugged into the mains supply - 
200-250V, A.C. /D.C. 

The plastic cabinet is subtly toned in fallow 
brown, magnolia grille and red scale. 

The Crusader retail price 12+ gns. (tax paid), is 
available to the public from February, 1, 1961, and 
is produced by Cossor Radio and Television Ltd. 

A VHF TUNER 
(Continued from page 1068) 

but if instability is experienced. it will almost certainly 
be due to the use of an unsuitable component in this 
position. It will be noticed that the I.F. transformer 
in the anode circuit of V4 has a 47k resistor across its 
primary. This damps the transformer and so ensures 
the wide acceptance bandwidth which is necessary 
for high quality reception. 

The second I.F. stage is arranged as a limiter. 
The anode and screen voltages are low so that the 
valve is in a saturated condition and amplitude 
changes at the grid are reproduced in the anode 
circuit only to a very limited extent. The gain of the 
tuner up to the grid of V5 is high and so considerable 
negative bias is generated across the network C28, 
R19 in the grid circuit; the cathode current is re- 
duced to a very low value, thus assisting the limiting 
function. This stage, in conjunction with the limiting 
properties of the following ratio detector, provides 
virtually 100 per cent interference rejection. 

Demodulation and De- emphasis 
The frequency variations of the transmission are 

converted to amplitude variations for subsequent 
reproduction as sound by the ratio detector trans- 
former in the anode circuit of V5 and the double 
diode valve, V6 with its associated resistance- 
capacitance network. This is a conventional ratio 
detector circuit with the addition of the two balancing 
resistors R23 and R24. These should be 10 per cent 
or better as also should be R25 and R26, the load 
resistors. The audio signal is extracted from the 
junction of C33 and C34 and passed through the filter 
R22, C31 to remove the pre- emphasis of the higher 
frequencies which is a feature of the BBC VHF 
transmissions. 

(To be continued) 
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CODAR "CLIPPER" 
All Band Receiver, 10 -2000 metres! 

Anyone can build this amazing 
radio in one evening. Listen to: 
*Amateurs, shipping, aircraft, 

short, medium and long wave 
stations throughout the world! 

*Precision 7 x 4in. dial with two 
pointers, dual slow motion 8-I 
and 48 -1 ratios, complete with 
escutcheon! 

*Bandspread on ALL bands! 
*Air- spaced tuning and re- 

generation condensers! 
*Polystyrene iron-cored plug -in 

Coils! 
Tremendous performance with latest circuitry using 

Hi -gain regenerative valve detector PLUS Transistor 
Booster Stages! Transistor stages are completely assembled 
tested, in sealed cans, only 3 wires to connect! Chassis 
8 x 54in. all holes punched, ready for simple assembly with 
step -by -step instructions. 

Uses small standard dry batteries which will last many 
months. 
"CLIPPER" Kit, complete with all components, valve, 
one transistor stage, nuts, bolts, wire, 2 coils 20 -60 and 
55 -180 metres 7916, P. & P. 216. 
Extra transistor stage can be added at any time. 
"SUPER CLIPPER" Kit, complete, two transistor 
stages 88/6, P. & P. 2e -. 
Optional Front Panel, 10 x 74in., beautiful stoved Silver 
Hammer finish, dial aperture and holes punched, dial 
glass 619, P. & P. 116. 

Send 3d. stamp for Leaflet. Further models in the 
"Clipper" All -Band Series are under development and 
advance details now available. 

CODAR RADIO COMPANY 
Colebrook Road, SOUTHWICK, Sussex 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW TESTED AND GUARANTEED 
FOR THREE MONTHS 

ICI 
I03 
W1 
IF3 
1FD1 
1FD9 
11.4 
1P1 
1P10 
1P1.1 
1115 
185 
1T4 
lU3 
3Q4 
384 
3V4 
5U40 
5Y30T 
5140 
6A16 
6AL5 
BAMO 
8AT0 

7/8 
8/- 
8/- 
7/8 
8/- 
7/8 
6/9 
8/- 
7/6 
7/8 
6/- 
6/- 
7/8 
8/- 
8/- 
7/6 
7/6 
7/6 
4/6 
9/6 
6/6 
4/- 
4/- 
7/6 

BRAG 
613E6 
6BR7 
61367 
6BW6 
6BW7 
0C10 
6D3 
O1'12 
61160T 
6170T 
6K70 
6K80 
6Q70T 
68L70T 
68570T 
6X60 
6X4 
BX30 
6X50T 
7B7 
7C5 
797 
8D3 

7/- 
7/- 
8/9 

10/6 
7/6 
7/- 
9/- 
4/. 
4/- 
2/- 
7/8 
6/8 
8/- 
A/6 
8/- 
8/- 
7/6 
7/- 
5/- 
8/- 
7/8 
7/6 
9/6 
4/- 

12AH9 10/. 
12AT7 6/- 
12A117 5/- 
12AX7 7/6 
12BH7 10/6 
12K80T11/- 
12Q7GT 7/6 
16A5 9/- 
25A60 8/8 
25L6GT 8/6 
25140 9/- 
3001 6/9 
30L1 7/- 
, 

36W4 
T 

8/8 
35Z40T 8/- 
5703 7/8 
80 8/ 
DAF9I 7/8 
DAF98 9/- 
0791 7/8 
DF96 8/- 
D1176 7/6 

D1177 
DH142 
DH150 
DK91 
DK92 
DK98 
DL92 
DL94 
DL96 
EB91 
EBC41 
EBF80 
ECC81 

EC083 
ECC84 
ECF80 
ECFB'd 
ECHO 
ECM. 
ECL80 
ECL82 
EF41 

7/. 
8/8 

10/- 
7/6 
7/6 
8/- 
7/6 
7/8 
8/- 
4/- 

10/- 
8/8 
8/. 

51. 
7/8 
8/8 
8/0 
9/- 

10/- 
8/8 
9/6 
9/- 

EF80 
EF86 
E1,91 
EF92 
EL41 
EL84 
EM34 
F.Y51 
EY81 
E140 
F7,80 
1181 
KT33C 

N1766 
N18 
N19 
N37 
PCC84 
PCF80 
PCF82 
PC1.82 
PCL84 

8/6 
9/- 
4/- 
5/8 
9/8 
7/- 
7/- 
7/8 

10/- 
7/6 
5/6 
8/- 
9/6 

17 8 
$/- 
7/6 

10/6 
8/9 
6/9 
7/- 
7/. 
7/- 

PL81 
P1.82 
PY81 
PY82 
PY83 
119 
TH41 
U26 
U52 
U76 
U78 
UBC41 
UCH42 

UI-41 
UY41 
W76 
W142 
X17 
X142 
X150 
Z77 
ZD17 

9/. 
W- 
8/6 
7/8 
7/8 

11/8 
15/6 
9/8 
7/8 
7/8 
7/- 
8/8 
9/6 

88 
7/8 
8/9 
8/8 
7/6 
9/. 
9/- 
4/- 
7/6 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES, D.P. switch 
4/ -; Lese switch, 2/8. Values 10K to 2M. BSA, B70 v. Holders 94., Screens 
9d., Contact Cooled Rectifiera 250v. 50mA, 8 /6, 85mA, 8/6. 

MATCHED PAIRS 
11,84 17/ -, 6V80 17/ -, 6BW6 18 /- per pair. Push Pull O.P. Transformers 
for above 3 -150 14/6. P. A P. 1 /6. 121n. P.M. Speakers 30 24/6. Baker's 
"BeLburat" llin. 130 15W, 90/-, P. A P. 2/6. 121n. 6tereo Model 57.7.0 

SETS OF VALVES 
DK91, DF91, DAF91, DL92 or DL94 19/6 ECH42, EF41, EBC41, 
DK98, DF96, DAF96, 01.96 27/8 EL41, EZ40 37/6 
103, 1F1, 1FD1, IPI 27/8 UCH42, UF41, UBC41, 
1E5, 1T4, 185, 394, or 3V4 19/6 UHl, ÚY41 ....35/- 
Postage and packing ltd. Over F1 poet free. C.O.D. 2/6. 

MARK 5 DECK 
28 GNS. 

1123 

GD499 

S 
T t / 

. Here's Milhed 
where you get performance! 

A tape recorder is only as good as its deck. This is 
where precision in manufacture and assembly are vital 
for professional standards of recording and reproduc- 
tion. In the Brenell Mark 5 deck there's a rare 
combination of advanced technology and an almost - 
forgotten kind of craftsmanship. 
The Mark 5 deck has a remarkable, new main motor of 
a type widely regarded as the most efficient to be used in 
tape recording. The HYSTERESIS SYNCHRON- 
OUS MOTOR, with a balanced outer rotor and a 
heavy, statically and dynamically balanced flywheel. It 
brings 'wow and flutter' down to below 0.1 % at 74- i.p.s./ 
This and the other components providing the specification shown 
below, are assembled with fanatical care. Brenell Mark 5 pro- 
duction is an individual task which is repeatedly checked and 
tested. Nothing less than mechanical and electrical perfection 
will do. 
At 28 ans. you'd be missing a great deal to-pay less and there's 
no need to pay more. 
ABRIDGED SPECIFICATION: 3 INDEPENDENT 
MOTORS . 4 RECORDING SPEEDS . FAST REWIND 
in either direction- 1,200ít. reel rewound in 45 seconds. 

WOW AND FLUTTER FREQUENCY RANGE 
Below 0.05% at 15 i.p.s. 
Below 0.1% at 74 i.p.s. 
Below 0.15% at 3I i.p.s. 
Below 0.25% at II i.p.s. 

15 i.p.s. 50/16,000 c/s f 3db 
7} i.p.s. 60/12,000 c/s ± 3db 
3¡ i.p.s. 60/7,000 c/s t 3db 
1j i.p.s. 60/4,000 c/s ± 3db 

SELECTIVE FREQUENCY CORRECTION at 15, 74 and 
3} i.p.s. ACCEPTS 8 }in. REELS PAUSE CONTROL 
DIGITAL REV. COUNTER. PROVISION for EXTRA HEADS 

TAPE RECORDERS: 

3 STAR 58 GNS. 

M$5 84 GNS. 

3 STAR R/P Stereo 89 GNS. 

ME.5 RIP Stereo 499.12.0 

* I track available with 3 Star models 

Soh max fetarrre: BRENELL ENGINEERING CO. LTD. 
la DOUGHTY STREET, LONDON, WO. Chancery 5909 and Holborn 7359 
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UNIVERSAL 
VOLT -OHM- 
MILLIAMETER 
At last a first grade multi- tester 
within the reach of everyone's 
pocket, and a necessity to all 
interested in Radio and TV. 
Reads A.C. and D.C. Volts up to 
1,000 in 5 ranges, at 1,000 ohms 
per volt, D.C. current (3 ranges) 
to 500 mA. Resistance readings to 
200 K ohms in 2 ranges. Basic 
movement 300µA sensitivity. 
Easily read open scale, beauti- 
fully made and fully guaranteed. 
Limited number available under 
import quota. Complete with 
leads, prods, and internal battery. 

ONLY 59/6 
COMMUNICATIONS RECEIVER R1155. The ramous Bomber 
Command receiver known the world over to be supreme in its 
class. Covers 5 wave ranges 18.0 to 7.5 Mc /s, 7.5 to 3 Mc /s, 1,500 
to 600 ke /s, 500 to 200 kc /s, and 200 to 75 kc /s, and is easily and 
simply adapted for normal mains use. Full details being sup- 
plied. All sets thoroughly tested and in perfect working order 
before dispatch, and on demonstration to callers. Fitted latest 
type super slow- motion tuning assembly. Have had some use 
but are in excellent condition. ONLY 29.19.8. A.C. MAINS 
POWER PACK OUTPUT STAGE, for the above in black 
crackle case to match receiver, enabling it to be operated 
immediately, by just plugging in, without any modification. 
With built -in Bin. speaker, 18.10.0. DEDUCT 10 /- IF PURCHAS- 
ING RECEIVER AND POWER PACK TOGETHER. 
Send S.A.E. for illustrated leaflet, or 1/8 for 10 -page booklet 
which gives technical information. circuits. etc. and is supplied 
free with each receiver. Add carriage 1016 for Receiver, 5/- for 
Power Unit. 
B.C. 342 RECEIVERS. A few only of these famous American 
sets covering 1.15 -18.0 Mc /s in six bands. Internal 115 v. A.C. 
mains pack. Super receiver in first class condition. and perfect 
working order. ONLY 225 (carr. 15/ -). 

H.R.O. MAINS POWER UNITS A.C. input 115/230 v. output 
D.C. (fully smoothed) 230 v. 75 ma.. and 6.3 v. 8.5A. Complete 
in black crackle oase. ONLY 59/8. 
12 WAY SCREENED CABLE. In 10 foot lengths. fitted with 
plugs, originally made for No. 19 Wireless Set. UNUSED 
ONLY 15 /- per lead. 
POCKET VOLTMETERS. Read 0-15 volts and 0 -800 volts A.C. 
or D.C. BRAND NEW and UNUSED. ONLY 18 /6. 
CANADIAN MOVING COIL PHONES. 'Low resistance, 
fitted noise extruding chamois ear muffe, and leather covered 
head band. Lead terminates to leak plug. Supremely com- 
fortable. BRAND NEW. ONLY 19/8 (post 1/6). 
INTERCOM TELEPHONE SET. Two pairs of Brand New 
Headphones connected to Breast Microphones, ith leads, etc. 
in fitted carrying cases. Supplied with 44 volt battery, 10 yards 
twin wire, and full instructions for connecting to make super 
Intercom. ONLY 27/6 (post 3/6). Extra Wire 3d. per yard. 
RCA 81n. P.M. SPEAKER, in heavy black crackle metal 
case. Can be used as normal 3 ohms extension. Size Win. x 
10Hn. a 610. NEW IN MAKER'S CARTONS. ONLY 45/- (post 9/6). 
AMERICAN HALLICRAFTERS e VOLT VIBRATOR - 
PACK. Output 300 volts D.C. at 170 MA. Designed to run 
Communications Receivers from 8 volt car battery. In grey 
metal case. size 61ín. H. x 61ín. W. x 711n. D. Complete with 
2 valves, 670, and instructions, in maker's cartons. BRAND 
NEW AND UNUSED. ONLY 29/6 (carr. 3/8). 
POWER UNIT TYPE 3. Primary 200 /250 volts A.C. 50 cycles. 
Outputs of 250 volts 100 mA, and 6.3 volts 4 amps. Fitted double 
smoothing, and 2 metres to read H.T. Current and Voltage. 
For normal rack mounting (or bench use) having grey front 
panel, size 1910. x 7ín. BRAND NEW. ONLY 79/6 (carriage 7/6). 
10 /- CONSTRUCTION PARCEL. 10 yards each of 6 colours 
wiring wire, solder, 24 each assorted Resistors and Condensers. 
RESISTORS. 100 assorted values. NEW 10 / -. 
CONDENSERS, 100 assorted mica and silvermica. NEW 1216. 
SPRAGUE CONDENSERS. Metal cased, wire ends. New 0.01 
mfd. 1.000 volt, and 0.1 mid. 500 volt, 7/8 per dozen. Special 
quotes for quantities. 
MINIATURE MOTORS. Ideal for models. Will operate on 
3 -6 v. D.C. Size 11 x 1 x 1' /,,fn. plus On. spindle. BRAND NEW 
only 7/6. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, London, W.C.I. 
(Phone TERminus 7937) 

Please include carriage costs on All items. 
(Open until 1 p.m. Saturdays). We are 2 trans. from High Holborn 
(Chancery Lane Station) and 5 mina, by bus from King's Cross. 

April, 1961 

PRINTED BOARD 
for 

"PRACTICAL WIRELESS" 

POCKET S'HET 
(TRANSISTORISED) 

CONSTRUCTIONAL BOOKLET 1/6 A -Z Including "BLOWN -UP" DIAGRAM 

TRANSISTORISED- PRINTED BOARD 

A.M./F.M. 
INCLUDING 

SPECIALIST- DESIGNED CABINET 

FULL INFORMATION WITH PLEASURE:- 

OSMOR 
418 BRIGHTON ROAD, S. CROYDON 

ERSIN MULTICORE SOLDERS 

for a first class joint every time 
Ersin Multicore contains 5 

cores of extra-active, non- corro- 
sive Ersin Flux. Prevents oxida- 
tion and cleans surface oxides. 

SIZE 1 CARTON 

5/- 
HANDYMAN'S 

CARTON 

Suitable for 200 CA. average joints. 

Wherever precision soldering 
is essential, manufacturers, 
engineers and handymen rely 
On MULTICORE. There's a 
MULTICORE SOLDER just made 
for the job you have in hand. 
Here are some of them. 

HOME CONSTRUCTORS 
2/6 PACK 

In addition to the well -known 
Home Constructors Pack (con- 
taining 19ft. of 18 s.w.g. 
60/40 alloys) a similar 
pack is now avail- 
able containing 
4011. of 22 s.w.g. 
60/40 alloy 
especially suitable 
for printed circuits. 

SAVBIT TYPE 1 ALLOY 
A specially formula- 
ted alloy to reduce 
the wear of soldering 
iron bits. Contains 5 

cores of non- corro- 
sive Ersin Flux and 
is ideal for all sol- 
dering purposes. 
SIZE 1 CARTON 5/- 
A railable in three specifications. 

BIB WIRE STRIPPER 

AND CUTTER 

Strips insulation 
without nicking wire, 
cuts wire cleanly, 
splits extruding 
flex. 3/6 each 

MULTICORE SOLDERS LTD., 
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. ( BOXMOOR 3Sá6) 

AP 

r 
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Letters to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alter native details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of cover. 

A.C. /D.C. EQUIPMENT 

SIR. -With reference to Mr. H. Frank's letter in 
the February issue. He mentions the twisting 

of the heater wiring in an A.C. receiver to eliminate 
magnetic A.C. fields set up by the flow of the 
heater current In the case of an A.C. /D.C. receiver, 
the field is more of an electrostatic nature, owing 
to the smaller current but higher voltage present 
in the wiring. If the grid circuits, etc. of the set 
are properly screened, this electrostatic radiation 
should prove much less troublesome than the 
magnetic fields associated with A.C.-only sets. - 
H. E. OWENS (London N8). 

TRANSISTOR USE 

SIR, -We are often told that reversing the bias 
voltages to a transistor invariably results in its 

destruction. Could any reader explain why this is 
so? It implies a difference between the emitter/ 
base and collector /base junctions. 

'There does not appear to be such a difference, 
and the transistor seems to be a symmetrical device 
in which operation depends upon the direction of 
the biasing voltages, e.g. the emitter /base junction 
is biased in the forward direction, thus the input 
circuit appears to have a low resistance, while the 
base /collector junction is biased in the reverse 
direction. the output appearing as a high resistance. 
(This in the grounded emitter circuit.) 

Why could not the junction transistor work in 
the opposite direction merely by reversing the con- 
nections to collector and emitter; the collector thus 
becoming the emitter and vice versa ? -G. MAY 
(Manchester). 

VHF POPULARITY 

SIR, -With reference to your Editorial (January 
1961). may I submit that one of the reasons why 

VHF is not very popular with the general public is 
simply because there are very few reputed firms 
who make a complete (VHF only) quality A.C. 
receiver. 

VHF units are available, but without an ampli- 
fiier becomes just another accessory to be wired 
into an existing A.M. receiver, with consequent 
waste of power and life of the A.M. valves not used. 

I suggest that a standard VHF /FM receiver 
should be designed by BBC engineers, specifications 
of which to be available to all manufacturers. 

The description of the receiver might well be 
" The BBC, FM Quality, Silent background, A.C. 

Receiver ", then, I think, popularity in the use of 
VHF would soon increase. - E. E. GOLDSMITH 
(Strood). 

LUXEMBOURG RECEPTION IN HALIFAX 

SIR, -I am positively infuriated by some of your 
writers who live in London and the southern 

regions of England. Many of them never seem to 
think of anywhere else in the whole of the British 
Isles. I have noticed in past issues of PRACTICAL 
WIRELESS many writers who assure us that their 
receiver, using only one -and -a -half transistors will 
pick -up Radio Luxembourg loud and clear provided 
you follow their instructions on how to build it 
Let me tell you of my experiences with Luxem- 
bourg in Halifax, Yorkshire. 

Having just completed building a tape recorder 
I decided to try my hand at making a radio tuner 
to get Luxembourg on to tape. Since I have yet to 
hear a mains superhet that gives good quality re- 
production I decided to build a battery set. After 
many experiments I finally finished up with a set 
employing one R.F. stage, a double triode fre- 
quency changer, two I.F. valves, a diode detector 
and one stage of A.F. amplification. I found this 
set would " drag " Luxembourg in under any 
conditions. 

Unfortunately I also found that when Luxem- 
bourg faded out completely on a normal mains 
receiver (as it often does), my battery set still 
received it, but horribly distorted. 

In my locality it would seem impossible to 
receive Luxembourg loud, clear and free from dis- 
tortion and fading. 

Perhaps it would be a good idea if radio 
designers would try their sets in different localities 
and under different conditions. If they then pub- 
lished a test report along with their designs, we 
constructors would know whether a particular 
circuit was worth trying. - A. S. FIELDING 
(Halifax). 

COPIES OF "P.W." WANTED 

SIR, -I would be obliged to any reader who 
could lend or sell to me the copies of PRACTICAL 

WIRELESS containing details of the " 3 1in. Oscillo- 
scope ", published in 1956. The complete series, 
all but the first, is required. -J. GwILLIAM (Wigan, 
Lancashi e). 

STEREOPHONIC BROADCASTING 

SIR, -I do not claim to understand all the 
problems concerning stereophonic broadcast- 

ing, but it seems to me that the main problem is 
that of providing a compatible system. I know that 
such systems have been suggested, but it has 
occurred to me that if stereophonic broadcasting 
were only done on VHF and that all modulation 
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above the carrier frequency were to correspond to, 
say, the left -hand channel, and all modulation 
below the carrier frequency were to correspond to 
the other channel, a perfectly compatible system 
would result. I would like to hear from readers 
concerning this point. All letters and tapes 
(recorded at 71in.) will be answered. -R. PATON 
(183 Brampton Road, Carlisle, Cumberland). 

MODULATION 
SIR, -With reference to J. R. Miller's letter 

(PRACTICAL WIRELESS, January 1961). modulat- 
ing in the low power ,stages is all very well, 
provided linear amplification is used after the 
modulated stage (i.e. not Class " C " as is normally 
found in higher power transmitters). There is 
however, a serious disadvantage in using this type 
of modulation in a normal A.M. transmitter -more 
stages of amplification are required for a given 
output. The " snag " that Mr. Miller has been 
unable to see is that we can afford quite consider- 
able distortion of the R.F. carrier, since the fly- 
wheel effect of the tuned circuit restores the wave - 
form's shape, therefore Class "C " can be used 
and greater efficiency results. But a modulated 
carrier (A.M.) cannot be amplified by a Class "C" 

WIRELESS April, 1961 

amplifier without serious distortion resulting. - 
Cpl. NoRRIE (Malaya). 

CONVERTING TO MAINS 

SIR, -Some time ago I purchased a R.109 short- 
wave receiver and for a few weeks I used it 

on a 6V battery supply, but this meant having to 
charge the battery every so often. 

So I had the idea of running the receiver from 
the mains, and how I did this I think would be of 
some use to readers who have purchased one of 
these sets. 

First I shorted all the filament resistors, and as 
the valves have two volt filaments this meant that 
the set now required a two volt low tension supply, 
instead bf the original 6V. 

Secondly I removed the vibrator power -pack 
and in its place I substituted another power -pack 

"which supplied 120V H.T. and 2V L.T. This unit 
can be obtained from one of the advertisers in this 
magazine. 

Connections for this unit to the receiver are as 
follows: H.T.+tag 1 or 4, H.T. -tag 5, L.T.+tag 
6, and L.T. -to chassis. 

The set should now function without the use of 
batteries. -F. SKINNER (Bromley). 

A VERSATILE TAPE RECORDER (Continued from page 
1076) 

Below is given the components list for this tape- recorder; more constructional information will be 
given next month. 

Resistors: 
All resistors ; W 

unless stated other- 
wise. All W resis- 
tors are high stability. 
RI -2.2M. 
R2 -2.2k. 
R3 -220k. 
R4-IM. 
R5 -47k. 
R6 -100k. 
R7 -470k. 
R8 -470k. 
R9 -IM Log -Law 

Pot. 
RIO -15k. 
RII -500k Log -Law 

Pot. 
R12 -22k. 

COMPONENTS LIST 
C12 -50µF 25 VW wire ends. 
CI3- 0.001µF silver mica. 
C14-0.1 aF 350 V W paper. 
C15 -0.01µF silver mica. 
C16- 0.001µF silver mica. 
CI 7-I 00pF silver mica. 
C18 -0.01 µF silver mica. 
C19 -81LF 350 VW wire ends. 
C20 -t 
C22- 032+23µF 

(500 VW) can type. C21-S 
0µF 6VW wire ends. 

Mains Transformer: 
Primary 0, 110, 220, 250. Secondaries 250-0-250V 

at IOOmA, 6.3V at SA, SV at 3A. 
Choke L2, 10H at IOOmA. 
Loudspeaker: High Flux, permanent magnet 

Bin. x Sin. 
Oscillator Coil LI. Denco T.D.O.1. 
Aluminium Chassis Bin. x 4in. x 4in. and 

7in. x 30n. x 1 in. 
Four B9A valve holders, two with screens. 
3 -pole 3 -way switch, two banks. 
Two potentiometers. Log -Law M and 500k. 
Two panel mounting Neon lamps. 
Double -pole double -throw toggle switch. 
Double -pole single -throw toggle switch. 
Single -pole single -throw toggle switch. 
Meter, moving coil (see text). 
Open Jack socket ( Bulgin). 
Mains socket 3 -pin (Bulgin). 
Four Coaxial sockets, with plugs. 
Output Transformer. Elstone MR /T. 
Valves: VI -EF86 V3 -EL84, VL- SZ4G., 
Grommets, nuts, bolts, solder tags, wire, etc. 
Tape Deck. Motek K10 (or K9). 

R 13-2.2k. 
RI 4-220k. 
R15-IM. 
RI 6-22k. 
R 17-470k. 
R 18-10k. 
R 19-100k. 
R20-1052 1W. 
R21-47k. 
R22-25052 5W w.w. 
R23-150k. 
R24-10k. 
R25-25052 5W w.w. 
R26-470 1W. 
R27-22052 SW w.w. 
R28-10S2 1W. 
R29-}See Text. R30- 
R29-} 

See 

All capacitors above 0.1 µF are electrolytic. 
All 0.11.4F capacitors are of high quality, paper 
tubular. All silver mica are IOper cent tolerance. 
C1. -50µF 25 VW wire ends. 
C2-81.LF 350 VW wire ends. 
C3-0.1 µF 350 VW paper. 
C4 -0.1µF 350 VW paper. 
CS- 006µF silver mica. 
C6- 50pFsilver mica. 
C7 -50pF silver mica. 
C8 -10pF silver mica. 
C9-811F 350 VW wire ends. 
C10- I µF 350 VW paper. 
C11-0-1 µF 350 VW paper. 

(To be continued) 
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Electronic c 
V (iIEETYST.) 

Dept. B 

152/153 Fleet St., London, E.C.4. Tel. FLE 2833 

Business Hours: Weekdays, 9 -6, Saturdays, 9 -I 
Stockists for 

AMPLIFIERS, V.H.F. TUNERS, HI -FI SPEAKERS BY ALL 
THE LEADING MANUFACTURERS 

Y * * * * * * * * * * * * * * * * * * * * * * * * * * * *k 

* THE NEW JASON range 

for CONSTRUCTORS * 
* JTV2 Tuner completely assembled ready for use E25.7. * FMTI FM Tuner. In kit form for cabinet mounting. One of * the most popular tuners. Up to 60 miles normal range. * * Including valves 16.15. Power Pack kit 12.14.9. * FMT2. In kit form with free standing case with power pack. 

Including valves 18.19.6. * FMT3. Variable tuner 88 -108 me /s. Variable AFC control * * dual limiters, approx. 80 mile range, including valves f10.19.6.1 
JTV2 Tuner self -powered switched tuner for FM and TV * sound. Both BBC and ITA as required, including valves * 
113.19.6. * MERCURY II switched FM /TV sound tuner in kit form for * * building into cabinet, including valves, 110.10. Power pack * * kit. 12.14.9, * EVEREST 6 s /het transistor. portable, p/pull output, high 

* quality speaker, matched transistors, neatly designed case, * aerial input for use in car, complete kit 113.19.9. 

* EVEREST 7 transistor s /het portable, p /pull output. * ,T. high quality speaker, extra RF stage, neatly designed cabinet, 
lc. aerial input for use in car, all components complete 115.18.9. * 2/6 post and pkg. on all the above, S.A.E. for details. * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * *k 

PORTABLE BATTERY ELIMINATOR 
MADE BY COSSOR 

Housed in two containers which are to replace AD35 and 
B126 Batteries. 45f -, plus 21- P. & P. Only suitable for 
use with Dk96 Series valves. 

STOP PRESS ! 

A WOW OF A TRANSISTOR SET 
Our new 6 Transistor Pocket Superher Receiver, using guaranteed 
first grade Mallard Transistors, medium and long wave bands, 
printed circuit, high Q ferrite rod aerial, 24in. high flux speaker, 
provision for car aerial, simple to follow instructions, all compo- 
nents complete, including cabinet. 

ONLY (8.19.6. Post and Packing 2/6. 

ALL PARTS AVAILABLE SEPARATELY 
Another version, as above, using 7 x 4 Hi -Flux speaker, in wooden 
cabinet as a Table Model.. 

ONLY 19.19.6. Post and Packing, 3/6. 

* DECCA PORTABLE AMPLIFIER. As supplied in * * famous DECCAMATIC Ill. Complete with small cream * * knobs. Full range tone and volume controls. Employs * * ECL82 valve, Metal Rectifier. Size 3 x 34 x Ellin. Only * * 594 plus 216 P. & P. # 
SPECIAL CELESTION 8 x 6in. elliptical high flux 

# loudspeaker to fit. 30f- plus If- P. & P. # 

fink* ********** **** ** ** * ** **** *** 
A SNIP FOR CONSTRUCTORS 

Build the Labgear Audio Output meter. Two ranges - 
25 milliwatts to I watt, I watt to 100 watts. Accuracy 5% 
Input impedance 3, 15 and 600 ohms. Printed circuit. All 
components includin+ 0-IMA moving toil meter and 
silver hammertone enamel case. Kit complete with 
instructions 59/6, post and pkg. 116. 
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FOLLOWING THE STUPENDOUS 
SUCCESS OF THE "MIRACLE" 

WE NOW INTRODUCE FOR 
1961 

THE CONTESSA 
A really remarkable 

2 BAND 6 TRANSISTOR 
SUPERHET KIT 

(As displayed at the Radio Hobbies Exhibition) 

The CONTESSA 
is the professional 
looking set with 
the professional 
performance. 

Study these brilliant features J 

which cannot be found in any , 

other kit .... 
Waveband Coverage of 530 k /cs to 1620 k /cs 
and 160 k /cs to 270 kc /s. 
Assured reception of at least a dozen stations 
in daylight! 
Large clearly- calibrated station -named dial. 
Internal high -gain Ferrox Aerial. 
5.1 ratio slow motion tuning. 
Fitted with the latest 12000 line high -flux 
loudspeaker. 
Power of 410 milliwatts from the single -ended 
push pull final stage. 
Specially designed aerial matching coil for 
use in a CAR. 
Only first grade fully guaranteed Mazda 
matched transistors and diodes are used. 
Double tuned IF transformers for maximum 
gain and knife -edged selectivity. 
Fully drilled printed circuit panel marked with 
component numbers. 
The two colour case measures 10 x 7,¡ x 
and weighs approx. 4 lbs. 
Battery lasts 4 months with normal usage. 
Book supplied with detailed assembly ins- 
tructions, diagrams and circuitry. 
Anyone can build this set -everything supplied 
just a soldering iron required. 

Inclusive price for all associated components, £11.10 cabinet and battery, complete in every detail. 
Plus 3/6 Regd. P.P. 

Or our BUY AS YOU BUILD SCHEME any parts sold 
separately. Send for comprehensive descriptive manual 
and parts list, 3/6 post free. 

See and hear a working model at:- 
RADIO CLEARANCE LTD. 

27 Tottenham Court Road, London W.I. 
Telephone: Museum 9188 
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HOLIDAY ACCOMMODATION 

RECULVER LODGE (P.W.), Beltinge, 
Kent. Sea Country, Odd days, week- 
ends, holidays, convalescence. 
Licensed. Always open. 

RECEIVERS & COMPONENTS 
SPEAKER REPAIRS. Cones /Fields 
fitted. Clock Ccils Wound. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

RESISTORS. -100 new, wire ended, 
assorted, all types, 7/0 box, post free. 
COOK'S OF BEDFORD, 29, St. Mary's 
Street, Bedford. 

" W EYRAD " TRANSISTOR 
RECEIVER 

LONG & MEDIUM WAVE, P.P. 
0 /P. ALL COMPONENTS AVAIL- 
ABLE. TOTAL COST 88.17.6. 

CONSTRUCTOR'S BOOKLET 2/ -, 

TRANSISTOR AM FEEDER UNIT, 
SUPERMET AVAILABLE NOW. 
Size 41 x 3 x Hin. TOTAL COST OF 
COMPONENTS 25.10.0. 
CONSTRUCTOR'S BOOKLET, 1/9. 

Send S.A.E. for Shopping Lists. 
35 OHM ALLAN SPEAKERS, 27/1. 
JACKSON "00" GANG (with Trim- 
mers). 10/6. 

WESTHAM RADIO SUPPLIES 
Rear of 175 Abbotsbury Road 

WEYMOUTH, DORSET 

LOUDSPEAKERS 7in. x 41n. 7/8, post 
1/6. Aerials 100ft. Reels, Bronze 2/ -. 
post 1/6. Transistors and Components 
3d stamp for Lists. H. R. MAIL 
ORDER, 16, Regent Parade, Harro- 
gate. 

' A BAND II PRE -AMP.' Coils and 
components in stock for this and 
other recent circuits including 
' Olympic ' TV Rx. AJAX ELEC- 
TRONICS. 572, Fulham Road, 
London, S.W.6. 

RATES: 6/6 per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. l/. extra. 
Advertisemettte must be prepaid and 
addressed Ito Advertisement 
Manager, "Practical Wireless." 
Tower House, Southampton St., 

London W,C.2. 

BROADWAY ELECTRONICS 

92 MITCHAM ROAD, 

TOOTING BROADWAY, 

S.W.I7. 

Telephone: BALham 3984 

C.B.S. BRAND (COLUMBIA) AMERI- 
CAN TAPE (P.V.C. RECORDING 
TAPE). Attractively boxed with space for 
titles, etc. Tape fitted Leader and Autostop. 
1800ft. 7in. L.P. 361.; 1200ft. 5 ;in. L.P. 301 -; 
900ft. Sin. L.P. 22/6. Add 1/6 Post and 
packing. 

B.T.H. EX -RELAY AMPLIFIERS. A.C./ 
D.C. MAINS 210/250v. Contains 8in. 
15 ohm speaker. Three valves -10FI, 
I0P14 and 1.1404. Cabinet size 14 x 11 x 6+in. 
Attractive two toned cabinet with ivory 
knobs. 301., plus 5/6 Carriage and packing. 

B.S.R. LIAS MONARCH. 4 -speed Auto - 
changer wired for Stereo. 16.12.6, plus 
5/- Post and Packing. 

SPECIAL OFFER: White Boxed Tape, 
Acetate Base. 5 }in. 850ft., 14/6; 5 }in. 
EMI Type Spools, 219. 

Add 1/- Post and Packing. 

01(96, DAF96, DF96, D196, 6/6 each. 

BARGAINS 
Amplifiers, 8 watt push/pull output, com- 
plete with valves. 24.0.0. Less valves 22.15.0 
Line up: 2/EL84 x EZ80 x ECC83. 
Tape Decks: B.S.R. TD2 Monardeck, 28. 
Collaro Studio 211.10.0. Terms: C.W.O. 

MILES RADIOVISION 
NEWTOWN, WICKHAM, HANTS. 

" HEATHKITS " can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. PW /7/3, 138, 
Lewisham Way, S.E.14. Tideway 6666. 

1T4 316 EB9I 316 PCF80 716 
IL4 119 EF9I 316 PCCS4 7/6 
IRS 316 ECC81 5/- PL81 816 
'SS 316 ECC82 516 6K8G 5/- 
DK92 616 ECH42 9!- 6SN7GT 4!- 
DK96 81- ECL80 7/6 6V6G 416 
DL92 616 EY5I 7/6 I2AH7 41- 
DL96 6/9 EY86 7/6 954 1/3 
DL94 7/6 EF86 9!- EF50 I/- 
AIl Brand New and Boxed. C.W.O. Over 200 
Types Availab e. Woodward 56 W iverton 
Road, Forest Fields, Nottingham. 

RECLAIMED VALVES, tested and 
perfect; huge stocks; all one price, 
5/- plus 6d. postage each. Delivery 
by return. LEWIS, 46, Woodford Ave., 
Ilford, Essex. 

NEW AM; FM STEREO 
INPUTS FOR TAPE, 78's, e[0. 
MW -LW- V.H.F. 
PUSH -PULL OUTPUTS -16w 
SEPARATE TONE AND VOLUME 
INTEGRAL PREAMPLIFIER 

BEL, Marlborough Yard, London N.I9 
Arc S078 

TELEVISION TUBES Rebuilt, 1 year 
warranty. Mostly 75/. exchange. 3. 
Pank Ave., New Barnet. BAR 3185 
now! 

" SPEAKERS ". ELAC 51n. 3 ohm; 
12 £5; 50 £17. C. HEYWOOD, The 
Croft, Ladybrook Rd., Bramhall, Ches. 

AATAT 3K AT 
MORE BARGALNS 

AIi34A. Ex. -Govt. amplifier. with 210íU,, 
2400P valves. 5 AF transformers. Gen sheet 
included. Only 10/6 ea. post 2/6. 
A165. Ex.-Govt. amplifier, with 3 -EL32, 
2 -EF36, 4 AF transformers. No Gen. New. 
Boxed. Only 21 ea. post 3/ -, 
Periscope Prisms LB pair. post 2/.. 
AF Transformers. Phones output, Od. ea. 
post lid. 
Frost Warning Thermostats. Low volts, 
9d., post ed. 
WW Resistors. 75K, 50W, Od., post 9d, 
3K, 50W, bd post 9d. 2.1 ohm., 3d., post 9d. 
Shaft Couplers, Ring type. 6d., post 6d. 
Meter Rectifiers. 1 ma. 5 /., Post 6d. 
IFT 36 mc. Lechers 450 mc, 2 x 0.8 mid., 
400 v., 1 mid.. 600 v.. all at 3d. ea. post extra. 
Block Condensers. 10 mid., 250 v.. 1/6. post i/6. 
Midget Soldering Irons. 6 v. require 1} amps 
(from mains transformer -not supplied). 
New. 11/9. post free. 
Resistors. 50 ohm 8W. 1K 1W, 2.21118. 
1/8 doz. 
Ceramic Condensers. 3.4 pF, 18. 33. 82, 
180 pF, New. 1/8 doz. post extra. 
TA.12.G. Transmitters. 25 ea.. (parr. 10/ -. 
BC 624 Recv. or BC 625. Trani., 32/6., oarr 5/ -. 
FREE GIFT with every order this month! 
Orders only accepted if enough postage sent. 
Mail order only. No export. C.W.O. only. 
Lists-Send stamped addressed envelope. 
25 ASHFIELD PLACE, OTLEY, YORKS. 

gin. Dia (yes -six inch) Milllantmeters 
0/1 5. round Ernest Turner 79/- (3/6). iiin. 
Dia. Voltmeters 0/500 6, round Weston 
1000 ohms per volt. 47/6 (2/6). Special Valves 
4/250A 28.10.0: RY3/125 26.10.0: 4212 £4. 
Simpson Model 443 Volt -ohmeters 21ín. 
meter in case £3.10.0 (5/ -). Simpson 
Model 200 Test Meter 4in. sq. meter 20,000 
ohms p.v. 24 ranges 26.10.0 (5 / -). Cossor 
Model 339 D.B. Oscilloscopes 212.10.0. Erskine Type 13 D.B. Oscilloscopes 288. 

40 PAGE LIST OF OVER 1.000 ITEMS 
IN STOCK AVAILABLE -KEEP 
ONE BY YOU 

Wide Band Aerial Amplifiers, ten sep- 
arate outlets from one aerial rack mounting 
29.10.0 (7/6). Variable Gearboxes, preci- 
sion lob 0/6000 r.p.m. variable throughout 
range driven by i 11.p. 230 v. A.C. motor 26 
(35/ -) includes £1 returnable box). 5 Foot 
P.O. Racks 19ín. wide drilled and tapped 
65/- (10/ -). Elliott 0/i volt moving coil 
Voltmeters MOO ohms per volt. 211n. dia; 
ideal as basic meter 25 /- (2/6). Mains Filter 
Units, laboratory precision type totally 
enclosed, 21 amps. 10 /- (2/6). Sigma 10,000 
ohms SPDT Relays 12/6 (1/6). Metal Rectifi- 
ers 24 v. 12A 20 /- (3/6). AVO Geiger Coun- 
ters 29.10.0 (5/ -). 50 Watt Rack Mounting 
Power Amplifiers 230 v. A.C. input uses 
1 -MH-4 2 -PX -25 1 -U-50 with meter and v/o 
35/- less valves (35/- includes 15/- for re- 
turnable case). 

We have large quantities of "bits and 
pieces" we cannot list -and invite 
your enquiries -we can probably 
help -every one answered. 

Amounts in brackets are carriage Engle 
and Wales. 

P. HARRIS, ORGANFORD, DORSET 

KINGSLAND 

ELECTRONIC COMPONENTS 

Stupendous Offers 
1958 ELECTRONIC COMPONENTS 

50 Assorted Resistances and Condensers, 
6 Miniature Valve Holders, two Tag Strips. 
40 Separate Contacts each 3/9, P. & p. 1/9. 
Small Chassis, approx. 28 x 24 x lm.. con- 
taining 2 Miniature Valves, 2 Germanium 
Crystal Diodes, 12 Resistances and Con- 
densers. 2/9, P. & p. 9d. 
120 Resistances t and I watt. 35 metalmlte 
and T.C.C. small Condensers, 9 Miniature 
Valve Holders, 3 Tag Strips, 100 contacts 
each and other useful pieces, 8/6, P. & p. 2/3. 
BARGAIN PACK. Pair Throat Micro- 
phones. 150 Assorted Screws, 21t. 2in. 
Screened Lead with socket, one 5 Henry 
200 mA Choke. 3 Electrolytic Condensers. 
6 Knobs, 3 Toggle Switches, 6 Octal Valve 
Bases, 1 Waveband Switch, 6 Coax. Plugs, 
6 Assorted Coils. 6 Cartridge Fuses, 6 Potentiometers, 6 W.W. Multipliers, one 
Variable Condenser, Coil of Wire, 15/8, 
P. & P. 3/6. 
Instrument Rectifier with Circuits. 5 /6. 
6 v. or 12 v. Vibrators, 9/6 each, p. & p. 1 /6. 
6 Assorted Droppers, 5 / -, P. & p. 1/6. 
Mike and Pick -up Transformers. Ideal for 
Baby Alarms, 4/6, p. & p. 1 / -. 
100 Assorted Resistances or Condensers or 
50-60, 6/, P. & P. 1/9. 
New headphones. low impedance. ideal for 
crystal sets, etc., 8/6, P. & p. 1/9. 
6 Assorted Potentiometers, 5 /., P. at p. 1/9. 
182 KINGSLAND RD., SHOREDITCH, 

E.2. Tel: SHO 6672. Sorry U.H. only. 
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RECEIVERS & COMPONENTS 
(continued) 

SPARES - VALVES - TUBES 
1930 -1960 

Guaranteed Perfect, set tested, ex- 
working equipment. LOTS from El. 
FOT8, Oso, Tr. Def. Coils, etc., cheap. 
TUBES, guaranteed 6 months. FIT'T'ED 
FREE. Picture shown to callers 9ín., 
30/- ,12ín.. 50 / -. 141... 60 /-,17ín.. 70/ -. 
VALVES. 3.000 types stocked. EF50. SP61, 
V -. EF01, EB91, 6118, Z77, D77, 6J5, 2 / -. 
EF80, UF42, 6F1. 6F13, 6AG5, U1341, 20D1, 3/ -. 
10F1, 1336, 6V6, KT61, 8SN7, EL32, B36. 
6P25, 4/ -. PCC84, PCF80, PL81, PL82. PY81, 
ECL80, PCL83, 61(25, EBC91, EY51, EL33, 
5U4, 5/ -. KT33C, 10P14, 1001, UCH42, UL41, 
ECf135, HVR2. 7C5, 7Y4. 8 / -. Eí.36. KT36, 
PY31, 1.122, U35, U281, 1.1178. 7/6. PL38. P7..30, 
2OP1, 20P3, 185BT, UUS, U24, U2.5, 10 /- 
U801, 20P4, 6C1D6, 27SU, U37, 12/6. Pre -war 
4, 5 and 7 Pin, 5/- each. Postage 6d. 
"Constructor's Parcel," 2 lbs. assorted 
resistors, condensers. pins, etc., from 
modern TVs. 7/6. Postage 2/6. Write or 
phone. Send S.A.E. for list or with enquiries. 
-ST. -IONA'S It ADIIY'. 156 Rt. John's hill. 
v. \l . i I. BAT. 9838 

GUARANTEED VALVES from 1f. 
Radio, 'I'V components. Transistor 
set Kits from 10 / -. S.W. Kit 22/6. 
Lists 3d. HAMILTON RADIO IW,. 
13, Western Rd., St. Leonards, Sussex. 

LEADER RADIO 
REPANCO MINI -7 

The amazing new transistor set for the home 
uetructor. Seven transistors, euperhet circuit, 

fully tunable over long and medium wave. Cemal to 
any manufactured set. Kit complete with instruc- 
tion data (excluding batteries) £10.10.0 

REPANCO MAJOR -7 
.4 super sensitive seven transistor superhel embody- 
ing A.G.C. and Negative Feedback Circuits. Rnlly 
tunable over long and medium wave. Cabinet 
n x - x 4in. Speaker 7 x 4in. kit c.ntnplelc with 
m. str mtioo data floss battery) 011.0.0 

THE NEW OSMOR "PW" TRANSISTOR -8 
A highly taitiye tran Tant enperhet for 

,edinm and long Design Itb:o p ,irai,. 
rented oit. ana high Q'' ferrite aerial el 

Kit complete with (liairnotbrn clava lesaltatters. 
Pelee oaly....09.16.b. 

REPANCO. OSMOR. TELETRON colis, transformers 
'te.. for transktor radios. S.A.E. for leaflets. 
THE TELETRON TAPEJAR (Transistorised toner) 
t Sm ieri, pent tape recorder into a high quality 
lin.lio R.',el ver. ilcuorrlioe of Radio Programmes 
directly on tape. Ilirh sensitivity. 65.0.0. exeb,ding 
PP4 battery. Can'. 2 v;. 
CAGY MULTI -RANGE TEST METERS in moulded 

Model Ain. 94.17.3. Motel 4120. 06.10.0. 
4..5,1.. tor illustrated leafl,,. 0..í.E with enquiries. 
73 VISTA WAY. KENTON. HARROW, MIDDX. 

Phone: WOR 4212. 

TRANSISTOR BARGAINS. -- Brand 
New Ediswan. PXA102 iOC441 1018, 
PXA101 I OC451 9'6, PXC101 (OC711 
10, 6, Matched 11 6, PX13103 (OC711 
7 -. A complete net for P.W. Pocket 
Superhet 551, 0C45 10/., 0C44 type 
9! -, XB104 10071 6' , Most Trans- 
istor parts stocked. holders 1/3. D. B. 
CARTER (E'ectronics). 347 Ladypool 
Road, Sparkbrook, Birmingham 12. 
SOU 3007. 

POST -FREE BARGAINS 
3BP1 SCOPE TUBES 

with base, mu -metal screen and mask, 1716 

SFP7 TUBES with base. 616 

VALVES 
6L4G 5/6, 6V6GT 41-, 5R4GY 6'6, 
6AC7 316 6H6 116, 6AG7 2/6, VR9I 1 /6, 
5 for 51 -. 6SN7GT 3/ - 3 for 716. 

RECTIFIERS 
12 v. 10 imp, Fullwave Bridge, 141 -; 
Halfwave, 81 -, 

CAPACITORS 
i I ;Li' 250 v., 8d.; 4 101 1200 v., 7'6 

DENBY'S ELECTRONICS 
"HILLSIDE ", COLDSHAW, 

HAWORTH. KEIGHLEY, Yorks, 

FOR SALE 

" GLOBE- KING " 
WORLD -FAMOUS KITS AND 
RECEIVERS for the Radio Amateur 
and S.W. Listener. Catalogue Free, 
enclose stamp for Postage. Kits from 
79/6 at your dealers, or direct from 

JOHNSONS (RADIO) 
ST. MARTINS GATE, WORCESTER 

ASK your dealer for American Ferro - 
dynamics " Brand Five " Recording 
Tapes -the best tape value! 

100 BAYS Brand New Adjustable 
Steel Shelving. 72in. high x 34ín. 
wide x 12ín. deep: stove enamelled 
dark green, sent unassembled. Six 
shelf bay £3 16s, Sample delivered 
free. Quality discounts. N. C. 
BROWN LTD, Eagle Steelworks, Hey- 
wood, Lancs. Tel: 69018. 

HIGH QUALITY Microphones for 
disposal. S.T. and C. 4033 Cardioid 
Microphones, second -hand, in good 
waking condition, £20 each. R.C.A. 
LMI. 6203 Microphones 1600. 250 and 
50 oboist, reconditioned, £15 each. 
Secondhand, in working condition, 
£13 each. C.W.O. MOSS EMPIRES 
SOUND DEPT.. Cranbourn Mansions, 
Cranbourn Street, W.C.2. 

INDEPENDENT 200'240 volt 
electricity supply for only £8. 
American Dynamotor Unit. runs 
Television, Electric Drills and all 
Universal AC /DC Mains Equipment 
from 12 volt ear battery. Cost £40. 
Our Price £8.' - S.A.E. full details, 
Scientific Products. P., Cleveleys, 
Lancs. 

CABIN ETS, 
EQUIPMENT 
& SPEAKERS 

II- Ile /oe 
C.4 TA LOG UE. 

A. L. STAMFORD Ltd. 
Dept. 8,29. 

84 Weymouth Terrace, 
London, E.2. 

MISCELLANEOUS 

HOW TO USE EXGOV. LENSES 
AND PRISMS. Nos. 1 and 2, 2/8 ea. 
Lists free for B.A.E. H. W. ENGLISH, 
969. Rayleigh Road, Hutton, Brent- 
wood, Essex. 

1129 

MISCELLANEOUS (continued) 

YOU READ MUSIC ? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes. It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. st S., 20 Maude Street, 
Darlington, Durham. 

"LITON" AUTOMATIC 
PARKING LIGHT SWITCH 

Controlled by a photocell, will turn your light 
on at dusk, off at sunrise automatically. Easy 
ro build and fit. Kit of Pares, 52'6. Built and 
Tested 5716. Mains PHOTOELECTRIC 
GARAGE DOOR OPENER, BURGLAR 
ALARM, etc. Kit: £4.12.6. Built: [5.10.0. 
Battery Model: Kit: 65' -, Built: 7216. 
Photocells only 716, I2 /6, and 25' -. Circuit 
and details of any project, 6d. stamp please. 
"ST. JOHN'S RADIO," 156 St. John's Hill; 
LONDON, S.W.I I. BATtersea 9838 

WANTED 
WANTED. Service Sheets. No 
quantity too !arge. Highest prices 
paid. SULTAN RADIO, 29. Church 
Road, Tuutbridge Wells, Kent. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

A PROMPT CASH OFFER for your 
surplus Brand New Valves, Speakers, 
Components, Test Instruments, etc. 
R.H.S., 155, Swan Arcade, Bradford 1. 

(Continued on next page) 

DIAMOND 

FOR 

STYLI o 
DIAMONDS 

Manufacturer's offer to users -send us your old stylus arm and we will retie 
with finest Transcription quality Diamond. 

To ensure best reproduction every Diamond is inspected for finish ant1 radius 
with 300 magnification. 

FOR LI.0.0 ONLY 
Or we will supply complete with any stylus arm for £1 5s. Od. Tax Paid and will 

despatch within 24 hours of receipt. post free. 
All Diamonds are Guaranteed for One Year 

(Sapphires also supplied 4/6 Tax Paid) 
Mail Orders to:- Dasco, Frith Park, Tadworth, Surrey 
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WANTED (continued) 

NEW VALVES WANTED 
Any type, any quantity. 

CASH PAID 
R.S.T., 211 Streatham Road, 

Mitcham, Surrey. 
Telephone: MITcham 6201. 

BEST PRICE paid by return for new 
Valves and equipment. STAN WIL- 
LETS, 43, Spon Lane, West Bromwich. 
Staffs. Tel: WES 2392. 

SERVICE SHEETS 
SERVICE SHEETS, TV 41 ea., Radio 
3/- ea. List 1 / -, All orders dispatched 
on day received. Also Manuals for 
sale and hire. SULTAN RADIO, 29, 
Church Road, Tunbridge Wells, Kent. 

SERVICE SHEETS, Radio, TV, 5,000 
models. Lists 1 /.. S.A.E. enquiries. 
TELRAY, 11, Maudland Bk., Preston. 
SERVICE SHEETS (1930 -1961) from 
1/- with Free Fault finding Guide. 
Catalogue 6.000 models 1/. 125 
Radio/TV Sheets covering 370 
popular models 20/ -, S.A.E. enquiries. 
HAMILTON RADIO, Western Road, 
St. Leonards, Sussex. 

SERVICE SHEETS. We have the 
largest stock of Radio and TV 
Service Sheets in the country for sale 
at 4/- ea. Why tolerate delay in 
obtaining your supplies when we will 
dispatch by return? Service Sheet 
List 1 / -. Also Manufacturer's Manuals 
for sale and hire. 1981 List now 
available 1/., S.A.E. please. Mail 
orders only to S.P. DISTRIBUTORS, 
44, Old Bond Street, London, W.1. 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. JOHN 
GILBERT RADIO, 20, Extension, 
Shepherd's Bush, Market, London, 
W.12. (Phone: SHE 3052.) 

FAULTFINDER FILES, showing com- 
mon faults that each receiver is 
prone to and other useful servicing 
information 2/- ea. List 9d., plus 
postage S.P. DISTRIBUTORS. 44, 
Old Bond Street, London, W.1. 

38 SET WALKIE TALKIE 
CIRCUIT INFORMATION 

Alignment Procedure. Typical faults in 
Ex W.D. Sets. Component location 
diagrams. Circuit diagram. Complete 
Circuit description. Instructions for use. etc. 
P.O. 5/. Address in block capitals, please. 

CAMPBELL 
Laundry Lane, Hungerford, Berks. 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES IN 
MINUTES from the great book "The 
Principles of TV Receiver Servicing," 
10/8 all book houses and radio whole- salers. If not in stock, from Secre- tary, I.P.R.E., 20, Fairfield Road, 
London, N.B. 

SOUND RECORDINGS 
TAPE /DISC transfer. Fine U.S. tapes 
arrived (1,800ft 35/ -). UNIMIXER 
units for quality work. Sound News, 
10, Clifford Street, W.I. REG 2745. 

SITUATIONS VACANT 

GPq 
A FIRST -CLASS JOB 

IN THE G.P.O. 
Men between the ages of H-35 are required 

to work in Central London on installing 
and maintaining telephone apparatus and 
transmission equipment. Older men, up 
to the age of 45, will be accepted if they 
have the experience which is particularly suitable. 

Commencing pay is 89.16.0. per week 
rising to £12.2.0. 

Men who show ability to progress will 
be given every opportunity to qualify for 
Technical Officer posts on which the salary 
is £600 a year rising to £850. Further promo- 
tion is available. 

Apply in writing stating age and 
experience to: 
Chief Regional Engineer (Ref. S /D2A(X7)) 

London Telecommunications Region, 
Waterloo Bridge House. 

Waterloo Road, London. S.E.1. 

TV AND RADIO A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., 
etc., on " No pass -no fee " terms. 
Over 95% successes. For details of 
Exams and Courses (including 
practical apparatus) in all branches 
of Radio, TV and Electronics, wrf.e 
for 148 -page handbook, free. B.I.E.T. 
(Dept. 24201, 29, Wright's Lane, 
London, W.B. 

A.M.I.Mech. E., A.M.Brit.I.R.E., City 
and Guilds, G.C.E., etc., brings high 
pay and security. " No pass -no 
pay " terms. Over 95% successes. 
For details of exams and courses in 
all branches of Engineering, Build- 
ing, Electronics, etc., write for 143 - 
page 

handboo , 

freee. B.I.E.T. (Dept. 

£750 p.a. for competent TV, Tape 
Recorder and Hi Fi Engineer. Able to 
work with Test equipment. Able to 
drive. Telephone Director EUSton 
6500 for appointment. 

MAN WANTED to take charge of 
shop sei.ing Government Surplus and 
Ham Radio Equipment. Please apply 
by letter to: UNIVERSAL ELEC- 
TRONICS, 22 Lisle Street. London 
W.C.2., or 'phone Gerrard 8410. 

MINISTRY OF AVIATION 

E.I.D. 

ELECTRONIC 
INSPECTORS 

required for 

RADIO, RADAR, COMPONENTS & ELECTRICAL 
ANCILLARIES AT BROMLEY & WOOLWICH 

Varied and interesting work with opportunities for 
gaining valuable experience and further training. Excel- 

lent promotion prospects. 

PAY 257/6 -272/6 (with prospects of further progression 
to 297/6) for a 5 -day week. Skilled men apply, stating 

experience, to: 

ELECTRICAL INSPECTION DIRECTORATE (P.W.) 
AO/ L 

Aquila, Golf Road, Bromley, Kent. 
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SITUATIONS VACANT 
(continued) 

CITY AND GUILDS (Electrical 
etc.l on " No pass -no fee " terms. 
Over 95% successes. For details of 
Electrical Engineering, Applied 
Electronics, , etc., send 
for our 148 -age handbook, free and 
post free. B.LE.T. (Dept. 242a1, 
29, Wright's Lane, London, W.8. 

G.E.C. APPLIED ELECTRONICS 

LABORATORIES STANMORE, 

MIDDLESEX. 

offer to 

YOUNG MEN 

Who are able to interpret circuit diagrams, 
the opportunity to learn the skill of wiring 

PROTOTYPE ELECTRONIC 

EQUIPMENT 

Successful applicants will receive a thorough 
course of training in this interesting work. 

Apply in writing to the Staff Manager, 
stating age and experience, quoting Ref. GC. 

EDUCATIONAL 
LEARN RADIO AND ELECTRONICS 
the new practical way! Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new, enjoyable and 
interesting way. Construction, ser- 
vicing and fault finding on equip- 
ment made easy for the first time 
N3 previous experience needed. No 
mathematics used. Free brochure 
from: Dept. 11 P.W., RADIO - 
STRUCTOR, 40, Russell St., Reading, 
Berks. 
FREE FROM THE I.P.R.E. Syllabus 
of famous radio and TV courses. 
Membership Conditions booklet, II.. 
Sample copy the Prac. Radio Eng- 
ineer 2/ post free. Secretary, 20. 

Fairfield Road, Lcndon, N.8. 
WIRELESS. See the world as n 
Radio Officer in the Merchant Navy 
short training period; low fees. 
scholarships, etc., available. Board - 
ng and Day students. Stamp for 

prospectus. WIRELESS COLLEGE, 
Dolwyn Bay. 

Radio 
Television 
& Electronics 

Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
R.T.E.B., etc. Also Practical 
Courses with equipment. No 

books to buy. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London S.W.11 

City and County of Bristol 
Education Committee 

BRISTOL TECHNICAL COLLEGE 

School of Marine Radio and Radar 

Courses are available for prospective 
Radio Officers In the Merchant Navy, 
:eading to the 1st and 2nd Class P.M.G. 
Certificates, and for the M.O.T. Radar 
Maintenance Certificate. 

Entry in January, April and September of 
each year. 

Fees P.M.O. 
Radar 
(Under 18 

£1.10.0 per term 
£5. 0.0. 
41. 0:0. per session) 

For further particulars apply to the 
Registrar Bristol Technical College, 
Ashley l)nwn Rond, Bristol, 7. 

" HOW AND WHY " of Radio and 
Electronics made easy by a new, non - 
maths Practical Way, Postal instruc- 
tion based on hosts of experiments 
and equipment building carried out as 
home. New courses bring enjoyment 
as well as knowledge of this fascinat- 
ing subject. FREE brochure from. 
Dept. P.W. 12, RADIOSTRUCTOR, 40, 
Ru..rll Street, Reading, Berks. 

* LEARN * 
RADIO & T/V 
SERVICING 

for your OWN 
BUSINESS /HOBBY 
by a new exciting no -maths 

system, using practical equipment 
recently introduced to this 

country. 
FREE Brochure (rom:- 

RADIOSTRUCTOR 
DEPT. 077, READING, BERKS, 4/61. 

TV CHASSIS 516 
:ld re.,. tance, incl. 7 
variable contmlc, 54 
condensersInulelectrn- 
lvtie,. Cells, 7 1.F. and 
R. F'. 'Trans. items 
output. line and frame, 
Metal rectifier 300 v 
at 250 mA. Fuse panel, 
incus magnet, plugs, 
sockets, switch, chassis 
screws, tag strips, to.: 
arated. Power pack 
dismantling. These °hassle 
but were working 
elrcuit available with 

,. it 1 

.b+ 
P' 

;L^' , 
I.P. strip can be sep- 

can be used without 
have been used, 

when stored. ale -page 
order. Carr. 7/6. 

I 

BAKELITE CABINETS 
Sale Price 2/9 

Co dr- 
Brand New, eLm.- 
brown. Attractive 
sign. Size: 12 : 
3Ons. Ideal for .amall 
receivers, conveners, 
rte. P. A P. 3/9. 

SOLO SOLDERING 
TOOL /Pt' Only 12/0. A.C. 

or Cat Bat. 
110V or QV ^ 

+w' 
énd 

A í2V. ,, 
for for V. d0V igal 
10/- extra. Auto 
matte solder feed. ' ' , 
For electronic 
soldering or car wiring. Cannot burn. Filled 
in a light metal carrying ease, with full instruc- 
lions. Brand new. Boat 316. 

P.P. COMPONENTS LTD. 
219 ILFORD LANE. ILFORD, ESSEX 

FIELD'S 
RADIOCENTRE 

94 °H U RST STREET 
BIRMINGHAM, S 

Mud 7072. 

and 

67 LONDON ROAD 
CROYDON, SURREY 

Cro 1512. 

Callers welcome either shop. 
ALL MAIL ORDERS TO CROYDON. 
Please mark all orders Dept. P. 

ELECTRICAL HOME TESTER 

For checking the wiring on cars. fires, 
kettles, fuses, radio and everything 
electrical. Also reads D.C. volts 0-15 
and 0 -250. Complete with instructions. 
IU'lce 12/8. plus 2/- p.p. 

MAINS TRANSFORMERS 
111, 1.1.1" SHRO( 1)F:11) 1:x. WWI. 
Brand new by famous manufacturer, 
very suitable for the Mfullard Amplifier. 
PRIMARY 0400 -200 -250 volts. 
SECONDARY 0- 225 -285 volts twice 
which can be connected to give 285-0-285 
centre tap at 120 m.a. 50 V. 10 m.a. 
6.3 v. at 2 amps, 3.15- 0-3., 15 v. at 2 amps. 
Size 41 x 41 x Sans. Price 15/- plus 5/- 
p.p- 
PARMEKO HALF SHROUDED 
Drop through type. Brand new. 
PRIMARY 230 v. 
SECONDARY 215-0-215 v. 100 m.a. 
6.3 v. 1 amp. 6.3 v. lamp. Size 3 x 3 x Sf 
ins. Price 10 /- plus 3/6 P.P. 
AUTO TRANSFORMERS. Potted 
type. 0.100 230 volts 100 watts. Size 

3 x 3 x 4iins. Price 10 /- plus 4/- p.p. 
MEDIUM SIZE OUTPUT TRANS - 
FORMEItS PUSH PULL. TYPE 15 
ohms suitable for 6v6. or E.L. 84. Brand 
new. Price 10 /- plus 2 / -p.P. 
l'YE P.C.R. VIBRATOR POWER 
PACKS. Complete with spare vibra- 
tors. Bulbs fuses. alleleads 12 v. input. 
230 v. 100 m.a. output. Brand new in 
maker's cartons.- Price £1,' plus 6/- P.P. 
VERY SPECIAL. VALVE OFFER. 
6J6, BAGS. 6C4 R.C.A. valves, 2/6 each or 
27/8 doz., V8í50 /30 5/ -, all plus 1/ -p -p. 
A NEW MULTI METER. Type U.I. 
Resistance 1000 ohms per volt. 300 
micro amp movement. A.C. /D.C. volts 
0, 10. 50, 250. 1000. D.C. current 0, 500, 
100 m.a. Resistance 1 -2000 and 100- 
200.000 ohms. Size 5 x 3 x 21ins. Price 
58/6, plus 2/6 p.n. 
s VOLT le A.H. Lead Acid Accumula- 
tors. Brand New Ex. Govt. Price 
5(- each plus 2/6 
77IROAT MIKES. As used with the 
Army Walkie Talkie receivers. brand 
new. Price 3/6 each plus 1/6 P33. 
CARBON HAND MIKES. With Pres- 
sel switch. Price 5/- each, plus 2/- p.p. 
SLIDER RHEOSTATS. 1.2 ohms 
15 amps rating, Wins. Iong. Price 10/ -, 
plus 2/6 P.P. 
R.C.A. Relays Londexetype. Very 
Heavy Duty. 3 -pole changeover, 10 amp 
Contacts. Brand New. Price 6/-. 
plus 2/- P.P. 
Agents for LINEAR. DULCI OARRARD 
B.S.R., TRIPLETONE, R.E.P. A variety 
of Ex. Govt, Equipment available. 
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SELENIUM RECTIFIERS 
F. W. BRIDGE H.T. Types 11.W. 

6/12 v. 1 a... 3/11 150 v. 40 ma. .. 3/9 
6/12 v. 2 a... 6/11 250 v. 50 m.a. ..3/11 
6/12 v. 3 a... 9/9 250 v. 60 ma. .. 4/11 
6/12 v. 4 a... 12/3 250 v. 80 ma. .. 5/11 
6/12 v. 6 a... 15/3 250 v. 250 m.a... 11/9 
6/12 V. 10 a... 25/9 CONTACTCOOLED 
6/12 v. 15 a... 35/9 250 V. 80 ma. H.W. 
24 V. 2 a. .. 1419 6/11, 250 V. 50 MA. 

F.W. (Bridge) 8/14 

"PRACTICAL WIRELESS" SUPER 
SIX POCKET PORTABLE TRANSIS - 
TOR RADIO DESIGN. Full Construe- 
tfonal Details, 1/9. All parts Including 
cabinet. printed circuit and Brimer 
Transistors. ONLY £9.19.8. 

SPECIAL OFFER EX- GOVERN- 
MES l' SELENIUM RECTIFIERS. 
12v. 15 amp. with large square cooling 
tins. 19/9 each. 

EX -GOVT. SMOOTHING CHOKES. 
200 mA.. 3-5 H., 50 ohms. Parmeko 8/9: 
100 mA 5 H. 100 ohms 3 /11: 150 mA., 
10 H. 50 ohms 9/9: 80 mA., 20 H., 900 ohms 
5/9: 120 mA., 12 H., 100 ohms 8/9; 50 mA.. 
50 H., 1,000 ohms 6/9: 100 mA.. 10 H.. 100 
ohms 8/9: 60 mA.. 5 -10 H.. 250 ohms 2/11. 

POCKET PORTABLE 3 TRANSISTOR 
RADIO DESIGN. Handsome plastic 
cabinet. "Built in" ferrite rod aerial. and 
Miniature loudspeaker unit. Regenerative 
circuit using 2 Brimar R.F. Transistors. 
1 output transistor and crystal diode. Point -to -point wlring diagrams and instructions lid. Total cost of all 
necessar parts o y Dnly 49/9. 

B.S.R. MONARDECK TAPEDECKS. 
Speed 311n. per sec. High quality record- 
Ing heads. 7 gns. Carr. 5/ -. 
Suitable polished veneered walnut carry- 
ing case for above 39/6. (Space for ampli- 
fier.) EX -GOVT. MAINS TRANSFORMERS 

Primaries 200 -250 v. 50 c.p.s. A.C. 
250 v. 60 ma. 8.3 v. 2 a... .. 10/11 
300-0 -275 v. 100 MA. 6.3 

V. 
7 V. 3 21/9 

- v. 60 m.a. 6.3 v. 2 a... ..118/9 
300-0 -300 v. 160 m. a. 6.3 V. 2 a. 5 v. 2 a. 18/9 
350-0-350 v. 160 

Parmeko 
6.3 5 a... V. 3 27/9 

5 v. 10 a.. .. 17/9 
4-4 v. C.T. 6-8 amps. Parmeko .. 7/9 

MULTI .METERS. Ferranti Universel 
A.C./D.C., 59/6. 
CABY A10. Basic Meter sensitivity 155 
micro -amps, A.C. and D.C.'ranges 24.12.6. 

EX -GOVT. CASES. Size 14- 101in. high. 
Well ventilated. black crackle finished, 
undrilled cover. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE OR 
COVER COULD BE USED FOR AMPLI- FIER. Only 9/9, plus 2/- postage. 

CABY 820. Sensitivity up to 10.000 ohms per volt. A.C. and D.C., 28.10.0. 
HI-F110 WATT AMPLIFIERS 
Brand 

Fitted 
Manufacturers disual ues 

fine. 
"mike" 

Mollard valves, Dual inputs for l Con and gram., etc. Bass and 
quality. 

Controls. High sensitivity and 
Carriage e 7 

fier 230 -250 V. A.C. £ô.1 9.9 

TAYLOR MODEL 127A. 20,000 ohms per volt. 20 mess. 20 ranges, 210. B.A.E. 
will bring descriptive leaflet for any of 
above except Ferranti. 

I VOLT ACCUMULATORS 
Varleys small size 4 x 3i x lita., 2 V. 14 
AH.. brand new, 6/9 ea.. 3 for 16/6. 

MICRO- AM31ETERS. 31n. dlam, 0-50 
micro -amps, 33/9- FIELD TELEPHONES 

With bell. 
,. Requireonly 

-°- -; 
- -` °-.: small 1 

Suit- Suit- +""^°^+.?.::. a b l e f o r T 
' ( o f f i c e , fac- 

j[ C tory, ware - s5 : $.. house. or 
e ' - o u t s i d e , ?' intercom - 

- munication. 
59 /6 each. 

R.C.A. TRANSCRIPTION PICK -UPS Variable reluctance type for 78 r.p.m. and L.P. records. Normal price approx. 
214. Limited number, brand new, perfect, at 23.19.8- 

RELAYS. Carpenters' Type. Polarised 
2 times 9,500 turns at 1.685 ohms. 13/9. Miniature Moving Coil Differential Type. 
Single pole 2 -way, or centre stable. Two 
coils each 350 ohms. Minimum operating current 140 micro-amps. nominal 400 
micro-amps maximum 8 milli -amps. Two 
way contact current 100 mA at 50 v. A.C. or 
D.C. Size ltxlxfin. approx., 13/9. Miniature Type G.E.C. 670 Sealed, wire 
ends. 4 clovers, platinum M1095. 12/9. 

B.S.R. UA8 AUTO -CHANGERS. With Turn -over Crystal Head. 26.19.8, carr. 5/ -. 
COLLARD CONTINENTAL DE LUXE MIXER AUTO -CH ANGERS with TX88 Transcription Pick -up. Very limited 
number at only 29.19.8. carr 5 / -. 

TERMS: C.W.O. or C.O.D. No. C.O.D. under I1. Port t6 1/9 extra under 62. 2/9 extra under D. BRADFORD Open 9 to 6. Weds, until 1 p.m. Trade supplied. S.A.E. with all enquiries. 
Mail Orden to 29 -31 Moorfield Road, Leeds 12. R.S.C. MA NCH ESTER Callers to S and 7 County(Mecca) Arcade, Briggate, Leeds I. 

and LEEDS and 8 -10 Brown Street (Market Street), Manchester 2, (Manchester) Ltd. or 56 Morley Street (next to Majestic Ballroom), Bradford. 

THE PUNCH 
YOU NEED! 

HOLE PUNCHES 
One Minute Type 
V" diameter 516 ea. 

Screw -up Type 
V" diameter .. -.. 618 ea. 

" B7G ... 712 
" B8A, B9A ... 7/8 

16 ,. ... ... ... 813 
r.. 817 ,. 

I" .. ... . 916 
Postage and packing I/- 

Ig" diameter Int. Octal ...10/11 ea. 
IV ... ... ... 1313 
Ie" ... ... ... 1516 
IV B9G ...17111 
2,ß-f" Meter ... 2718 
Complete set including postage and 
packing £7. 

Post and packing 1/9 

i3° 

PP 

OLIVER & RANDALL LTD. 
Dept. I. 

40 Perry Hill, London S.E.6 
Tel.: BECkenham 8262 

THE SERVICES 
TEXTBOOK OF RADIO 

Vol. 7. 

RADI OLOCATI O N 
TECHNIQUES 
by Brigadier J. H. Haigh. 

Edited By The Technical Staff of the 
W.W. 

Postage 113. 

THE RADIO AMATEUR'S HAND- 
BOOK 1961 Ed. by A.R.R.L. 32/6. 
Postage 2/ -. 

WORLD RADIO TV HANDBOOK 
1961. 16/6. Postage I / -. 

INTRODUCTION TO WIRELESS 
by W. E. Pearce, 10/6. Postage 9d. 

BRIMAR VALVE AND TELETUBE 
MANUAL No. 8. 61-. Postage 9d. 

MAINTENANCE MANUAL by 
Mallard, 10/6. Postage II -. 

PRACTICAL WIRELESS SERVICE 
MANUAL by F. J. Camm, 211, 
Postage 9d. 

COMPLETE CATALOGUE I / -. 

TOE MODERN BOOK (O. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 

Phone: PADdington 4185 

Open 6 days 9 -6 p.m. 

CABINETS & 
HI-FI EQUIPMENT 
We can supply any Cabinet 
to your own specification 

s : //r0M-, 

"Grosvenor" £19.19.0 
This is only one example 
taken from our extensive 
range of stock cabinets. 
Write for our NEW 24 page 
fully illustrated catalogue 
on: 
THE LARGEST RANGE OF CABINETS 

IN THE COUNTRY. 
Equipment is also our speciality and 
we now offer, in a novel book form: 
A NEW EQUIPMENT COMPARATOR 
illustrating our range of radio chassis. 
speakers, tape decks, single players and 
autochangers. 
SEND TODAY for a ropy of these two 
books, which are absolutely FREE. 

MCMDD radio 
100 (P.W.41) Chase Side 

Southgate, London, N.14. Pal 3733 
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QA : This month's bargains 
AMERICAN "SIGNAL" MORSE KEYS 

Type MI00 with switch. This excellent, lightweight, 
fast key is currently priced in U.S.A. at S6.85 (£2 10s.) 
and is offered at only 1216, p. & p. 1/6. Makes an acceptable 

present for the enthusiast. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 
6d. per yard. K358 Telcon (round) 116 per yard. Post on above 
feeder and cable 116 any length. 
COPPER WIRE. 14 G., H;D 140ft. IV.; 701t. 816. P. & P. 2/ -. 
Other lengths pro rata. Stranded 7/25, 140fc. 101 -; 70ft. 51 -, 

RIBBED GLASS. Sin. aerial insulators, I16 each. P. & P. 1/6. 
CERAMIC FEEDER SPREADERS. 6in. type F.S. 10d. each 
or 9!- dozen. P. & P. 2' -. 
CERAMIC "T" PIECES. Type A.T. for centre of dipoles, 
I/6 each. P. & P. I.-. 
2 METRE BEAM 5 ELEMENT W.S. MAGI. Complete in 
box with I x 21in. mast head bracket. PRICE 491-. P. & P. 3/6. 
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low 
loss. 118 per yard, P. & P. 1,6. 50 ohm, 300 watt coax, very low 
loss, 116 yd. or 20 yds. 27/6, P. & P. 1/9. 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc /s. in 3 

switched bands. 3.5, 7, 14, 21 and 28 M /cs. Ham Bands marked 
on scale, Complete with indicator bulb. A MUST for any 
Ham shack. ONLY 1916 EACH, post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ball race bearings. 50 pF, 519. 100 pF, 6'6. 160 pF, 
716. 240 pF, 816, and 300 pF, 916. All fitted with rear extension 
for ganging. P. & P. 1 / -. Also Flexible Couplers I1- each. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. "P ", 110 Dale End, Birmingham 4. (CEN 1635) 
(No C.O.D. under CI please). (8y return service) 

We, too, have our Anglo -Saxon 

F01:11 LETTER 
WORDS! 

Two of them, used together, have 
shocked more readers than anything in 

"LADY C" 
So devastating are they that we are 
afraid to print them in full. They are 

11 *111) WO *K 
If you can break the code and are 
not repelled by what you find, there 
is h *pe for you. In particular we 
would be prepared to h *lp you to 
pa *s your C. & G., Brit. I.R.E., or 
Radio Amateur Examination. 
We have been doing this for 21 years 
and we need no "gimmicks" nor 
do we have to make stupid promises. 
For particulars write to me. 

J. SYKES M.I.E.E., M.Brit.I,R.E., M.I.N. 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 
Red Lion Court, Stalbridge, Dorset. 

A6( 
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/A TRULY REMARKABLE 

BRITISH INVENTION! 

)rci mdeck 
GRAMOPHONE TAPE RECORDER 

Turns any 
a superb 

and back into a 

gramophone into 

TAPE RECORDER! 

record -player in a moment! 
* Plays at 7¢" Gramdeck is an ingenious invention that 

per sec. or 3 instantly turns your gramophone into a 
other speeds, tape- recorder and back into a gramo- * Records direct phone at will! You simply slip it on to 
from radio or your turntable and you are ready to 
microphone. record direct -from -radio or micro- * Erase and fast 
rewind. 

11 Gns. 
YOURS FOR 131 - 
DOWN AND 18 
FORTNIGHTLY 
SUMS OF 131 -. 
Ready to Record, 
complete with Con- 
trol Unit and 600 ft. 
of twintrack tape. 
Special moving coil 
microphone extra. 

EASY TERMS 

phone . the voices of your family 
... radio programmes ... your favourite 
music -and you can instantly play it 
hack through your own gramophone or 
radio with Lifelike Fidelity. Made by 
the people who make radar runs 
for Viscounts and Britannias. the 
amazing Gramdeck now brings full 
tape -recording facilities to every 
gramophone owner at little extra 
cost. 

AS EASY AS PUTTING ON A RECORD 

"Real hi-fi results." "Better than many 
so called hi-fi recorders . . These are 
typical comments of famous technical 
journals. Gramdeck enables any gramo- 
phone owner to add superbly good tape - 
recording facilities to existing equip- 
ment, at a fraction or the usual cost. Full 
details, photos, specifications. Easy 
Terms, etc.. are given in the Gramdeck 
Book. Send for your FREE copy to -day 

FREE BOOK -POST, NOW 
Please :end me the Gramdeck Book - 
FREE and without obligation. 

NAME 
ADDRESS 

ramd®ck 
GRAMOPHONE TAPE RECORDER 

(Dept. PA818), 29 -31 WRIGHT'S LANE, LONDON, W.8 

GRAMDECK TURNS A TURNTABLE INTO A TAPE -RECORDER 
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Eddy's (NOTTM.) Ltd. 
172 Alfreton Road, Nottingham 

BUILD YOUR OWN 
CAR RADIO ! 

7 Transistors 
illiLong and Med- 
ium Waves. 
Two watts 
output. RF 
stage and auto - 
matic gain 
control. (6 or 

12 volts, please state). Supplied with 
full instructions at 
Size: 7 }x7 }x2 }in. i 01 2 Gns. 
Speaker 17111 extra (7 x 4 ellipt.) if 
required. Postage and packing 5/- 
extra per kit. 

P.W. 6 TRANSISTOR. Medium and 
Long Wave Pocket Superhet. 6 Matches 
Transistors and Diode. 150 m.w. push pull 
Output. Easy to follow. Printed circuit 
with all components marked. High 'Q 
internal ferrite aerial. Quality tin. speaker 
size 51 x 3 x I }in. No technical knowledge 
required. No extras to buy. Total cost of 
all items, E9.15.0, P. & P. 2/6. 
POCKET RADIO. 2 Transistor with 
miniature speaker. Complete with all parts 
wiring diagram and full instructions 2716. 
Batteries II-, P. & P. 2/6. 
NIFE ACCUMULATORS 1.25 v. Size 
3 x 2} x }in. 7 amp. hrs. weight 13 ozs. 
I/I each. P. & P. 1/6 one only add 9d. per 
cell. 
HANDMIKES CARBON. 3111. Post 1/9. 
THROAT MIKES. Super Quality 21- each, 
Post 9d. could be used for electrifying 
musical instruments etc. 
VIBRATORS. 12 v. 4 pin 4111. Post I / -. 
All above are new and guaranteed 
IA7GT 1116 6U4GT 1016 ECF80 813 
ICSGT 919 6V6G 4/9 ECF82 813 
IDS 716 6V6GT 6/- ECH42 7/9 
IH5GT 919 6V6M 816 ECL80 7f- 
IRS 516 6X4 519 ECL82 101- 
1S5 419 6X5G 4111 EF41 7/6 
1T4 3/11 2A6 513 EF42 7/6 
3Q4 7f. 2AT6 7/6 EF50 119 

3Q5GT 816 2AT7 5/3 EF80 51- 
3S4 S/i 2AH7 41- EF85 5111 
3V4 619 2K7 5/3 EF86 916 
5Ú4G 4/9 2Q7 513 EF9I 3/6 
SY3G 519 20D1 916 EY51 7111 
SZ4G 716 25LTGT 716 EY86 719 
SZ4M II /- 25Z4G 716 KT33C 616 
6A7 101- 35W4 6/9 MUI4 71- 
6AQ5 61- 35Z4 5/3 PCC84 7/3 
6AT6 71- 35L6GT 8111 PCF80 713 
6AG5 41- 954 V6 PCF82 716 
6BA6 S/I 1 955 ] ] 2/6 PCL82 7/6 
6BE6 5111 956 3/6 PEN36C Bf- 
6B8G 2111 DAF9I 4/9 PLBI 91- 
6C4 31- DAF96 6111 PL82 71- 
6C6 4/9 DF91 3/11 PL83 716 
6F33 6/9 DF96 6/11 PL84 10111 
615G 219 DK9I 5/6 PY80 71- 
615GT 3/9 DK92 7/6 PY8I 6/6 
615M 413 DK96 6111 PY82 6/9 
6J7G 5f- DL96 6111 PY83 713 
6K7G I/11 EAF42 816 R19 1816 
6K7GT 61. EB9I 3/6 TDD4 7/6 
6K7M 716 EBF80 81- TY86F 11/6 
6K8G 5/3 ECC81 513 U25 12/6 6SN7GT 4/3 ECC82 5111 
6Q7G 5/9 ECC83 616 UY41 6/- 
6SA7M 5I9 ECC84 8/- UYBS 613 
6SG7M 419 ECC85 719 UCH42 7/6 
Any parcel insured against damage in 
transit for only 6d. extra per order. All 
uninsured parcels at customers risk. 
Postage 6d. extra per order. C.O.D. or 
C.W.O. only C.O.D. charge 3/- S.A.E. with 

all enquiries. 

PRACTICAL WIRELESS 

FIRST -CLASS 

RADIO COURSES . . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how. 

r -- FREE GUIDE --i 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such I 
success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs' Exams., Gen. Cert. 
of Educ. London B.Sc. (Eng.), I 
A.M.I.P.E. A.M.I.Mech.E., 
Draughtsmanship (all branches) I 
etc., together with particulars of 1 

our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 1 

invaluable publication. It may well 
prove to be the turning point in your I 

career 
FOUNDED 1885 -OVER I - ..150,000 SUCCESSES.. me 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.1 

S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne. 

RES /CAP. BRIDGE p1$'21 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. KP) 
Raleigh Mews, Raleigh Street, Nottingham 

Why Pay More? 
31- TRANSISTORS 31- 

RED SPOTS L- WHITE SPOTS 3/6 
YELLOW GREEN 3/9 RED. YELLOW 616 

For the P.W. POCKET SUPERHET 
Osmor Wiring Plans, 116. 
Osmor Printer Circuits, 9f. 
Coil Set, 22/6 
Osmor Ferrite Rod Aerial, 10/. 
Osmor Driver & O.P. Trans., 221- pr. 
J.B. 00 Gang Condenser, 111- Hardware 
Kit, 416; VC1545 Volume Control, 81- 
Celestion C25 Speaker, 2 }in., 2618 

Crystal Earpieces, High Imp., with lead, 
hack plug and socket, only 101- each. 
IMullard Diodes 0A70, OA79 or OA81, 
4/- each. Germanium Diodes, 11. each, 
3 for 216, 7/6 per doz. Transistor 
Holders, 113 each, 3 for 3/6. Miniature 
Slider Switches, DP /DT, 2/9 each. 
Repanco Coils with Circuits DRXI 
Crystal Set Coil, 2/6. DRR2 Dual Range 
with Reaction, 4/.. Reaction Condensers, 
0.0001, 31 -; 0.0003, 319; 0.0005, 4/ -. 

BRAND FIVE TAPE 
The BEST for LESS 

Standard Sin. 600ft, 161.; 7in. 1200ft., 251 - 
Long Play, Sin. 900ft, 1816; 7in. 1800ft. 351 - 

ALL SENT POST FREE IN U.K. by 

PETHERICK'S SUPPLIES 
22 High Street, Bideford. N. Devon 

April,' 1961 

ROOKS 
for 

CONSTRUCTOR 
NEW PICTORIAL APPROACH TO 

LEARNING 
BASIC ELECTRICITY. 5 parts. 
BASIC ELECTRONICS. 6 parts. 
The Complete Set sent on payment of 
first instalment. 

LEARN WHILE YOU PAY 
Write for FREE Illustrated Prospectus 
giving details of instalment plan/ As 
advertised by THE TECHNICAL PRESS 

MULLARD. REFERENCE MANUAL 
OF TRANSISTOR CIRCUITS As adver- 
tised, 12/8, postage 1 / -. 
TRANSISTOR CIRCUITS No. 1 Gregory, 
2/10. 32 pages. 8 circuits, 24 plans and 
illustrations. Full constructional details, 
suitable for beginners and advanced. 
TRANSISTOR CIRCUITS No. 2. Sinclair, 
2/10. 13 new projects including Transistors. 
FM Tuners, 1 watt Hi -Fi amplifier, several 
pocket radios and sub -miniature Trans- 
mitters. 
TRANSISTOR CIRCUITS No. 3. Sinclair, 
2 /10. 11 projects using prefabricated 
circuit units, complete commercial receiver 
included. 
TRANSISTOR CIRCUITS No. 4. Sinclair, 
2/10. Full circuitry and constructional 
details for Hl -Fi Tape and pick -up pre -amp. 
Hl -Fi 3 -watt amplifier. Two transistor 
superhets, ll projects described. 
HIGH FIDELITY LOUDSPEAKER 
ENCLOSURES. 5/8. 48 pages, 40 diagrams. 
The only book giving comprehensive data 
for all types of enclosures. 
PRACTICAL STEREO. Sinclair, 4/.. 40 
pages. 19 plans & Illustrations. Invaluable 
to all Interested in Stereo. 
TRANSISTORISED CAR RADIO for the 
HOME CONSTRUCTOR. Fully illus- 
trated. 2/3. 
BOYS' BOOK OF CRYSTAL SETS AND 
SIMPLE CIRCUITS. 2/10. 36 pages. 29 
illustrations and plans. The know -how on 
constructing 12 different sets without any 
previous knowledge. 
ELECTRONIC NOVELTIES FOR THE 
CONSTRUCTOR. Bradley, 5 /6. 
ELECTRONIC GADGETS. Bradley, 4/.. 
RADIO CONTROL OF MODELS. 5/6. 
( Sommerhoff). 
SERVICING TRANSISTOR RECEIVERS 
Pettit, 8 /8. 
USING AN OSCILLOSCOPE. Easterling, 
7/ , 
BEGLNNERS' GUIDE TO RADIO. 
Comm. New and Revised Edition. 80-. All above titles include postage. 

SEND STAMP FOR LISTS 

SELRAY BOOK CO. 
60 HAYES HILL, HAYES 

BROMLEY, KENT 

IIICROAIIMETER. 0 -50A. 3 x alla., 
brand new Weston, scaled 0-3. 0-30, 0 -300, 
real bargain, 22/6. post 1/3. Multimeter 
circuit, wiring diagram, MULTIMETER 
SCALE, 9d., FREE with meter. All parts 
available. 
Precision Wirewound Resistors. 1 Watt 

1 ohm to 1K, 1% 2/9, 1% 3/ , 0.2% 4/3: to 5K 
1% 3/3. 1% 3/6, 0.2', 4/9; to 20K, 1% 4/.. 
1, 4/3, 0.2% 6/ -; to 100K, 1% 4/3. l% 4/8. 
1% IW High Stab. Resistors 2/- each, 
all standard values plus 5K, 9K. 9.5K, 25K, 
30E, 401C, 50K, 60K, 70K, 75K. 80K. 90K. 200K, 
22.5K, 250K, 300K, 400E, 500K, 600K, 700K, 
750K, 800K, 900K, 2.5M, 3M, 4M, 5M, 6M. 
7M. 8M, 9M, 10M. 
Instrument Rectifiers. Brand new Sal- 
ford 1mA, 5mA 7/6: Brand new Westing- 
house 100µA 17/4; 0.25, 1, 5, lUmA 14/81 
Ex -Govt. 5 -50mA 3/6; 505A -500mA 3/8. 
R -C Bridge Standards. 1µF 2% 3/8; 
0.01µF, 1000pF, 100pF all 2% 1/- each; 10. 
100. 1K. 10K. 100K, 1M, 10M -ohms 1% 2/- each. 

Postage extra. S.A.E. enquiries, please. 

PLANET INSTRUMENT CO. 
15, DOMINION AVE., LEEDS 7. 
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MULTIMETERS. 10000 /volt. A.C. and D.C. volts, 0 -10, 50. 250, 
500, & 1000. D.C. current 0 -10, 103mA. Resistance 0 -2k O and 0 -200K0 
Bakelite case, complete with test leads. BRAND NEW 59/8. 

BC al. The most accurate precision portable heterodyne 
frequency meter 125Kc /s to 20Mc /s. Complete with original 
individual calibration book. Guaranteed perfect £16. 

CRYSTAL CALIBRATOR No. IO. Good condition, tested, with 
instruction manual, ONLY 59/8 or AS NEW with three spare valves, 
leads etc. 84.10.0. P. & P. either 3/6. 

CANADIAN RECEIVER No. 52, 1.75 -16 Mc /s (19 -170 m.) in 
three wavebands. R.F.. Mixer, Sep. Ose., 2 I.F.'s, Det /A.V.C., 1st 
Audio, Output, BFO (10 valves), plus a 3 -valve dual Crystal 
Calibrator. Controls: R.F. Gain, L.F. Gain, Crash Limiter. 
C.W. Filter. Variable Selectivity, slow and Fast Tuning and 
Ose. Vernier Tuning. Man or A.V.C. BFO pitch control. Inter - 
na131n. speaker and valve check meter. Power supply required 
160 v. H.T.. 12 v. L.T. Data and Circuit supplied. An excellent 
receiver. 88.19.6. carr. 15/6. Power Supply Unit. 59/8, carr. 5/6. 

GRAM. MOTORS. Garrard A06, 78 r.p.m. NEW 19/8. post 2/6' 

Di . F AID -MEDRESCO TYPE (3 min. Sett. valves). Cor- 
et, ce with min. xtal earphone, earplugs and leather case. 
Brand New 35)- or with batteries £2 post free. 

1- 1115 -B. with latest drive, first class condition. £9.19.8. 
Mains Power Pack. £8.10.0. Data book, 1/3 post paid. 
Moving Coll Phones. Finest quality Canadian, with Chamois ear- 
muffs and leather- covered headband. With lead and lack plug. 
Noise excluding, supremely comfortable, 19/6. post 1/8. 

GIANT COMPONENT PARCEL. Contains 100 1 and 1 watt 
resistors, 50 Hl Stab resistors. W/W resistors, carbon and W/W 
Pots. 100 capacitors (mica, paper, Sprague, bias, variable, etc.). 
valveholders. tag strips, metal rectifiers, sleeving, etc. All com- 
ponents are unused. GUARANTEED VALUE, 25/ - plus 2/6 post. 

T.C.C. VISCONOL CONDENSERS. 8 mfd.. 800 v.,. D.C. wkg. at 
71.C. CP 152V. 3 x 1) x Mn. high. BRAND NEW. Boxed. 8/8 each. 
TIRO COMMUNICATION RECEIVERS, complete with 9 coils. 
From 18 gas. S.A.E. for full particulars. 
CALLERS CLEARANCE CORNER. We have a large amount of 
miscellaneous stock, either slightly imperfect or too few to adver- 
tise which we are offering at "Knock out" prices. 

CHARLES BRITAIN (RADIO) LTD. 
I I Upper Saint Martin's Lane, London, W.C.2 

TEMple Bar 0545 Shop Hours 9-6 p.m. (9-1 p.m. Thursday). 
Open All Day Saturday. 

AERIALS 
RAND 1 BAND II BAND III 

Combined Arrays I and III 
1 +3 Element Loft Mounting .. 38/3 
1 +5 Element Loft Mounting .. 46/9 
1 +3 Element Wall Mounting .. 45/3 
1 +5 Element Wall Mounting .. 61 /- 
1+3 Element Chimney M'ting, 57/10 
1 +5 Element Chimney M'ting. 06/9 

Band I 
Single Dipole Wall Mounting .. 24/7 
Single Dipole Chimney M'ting. 40/2 
X Aerial Chimney Mounting .. 82/3 
H Aerial Chimney Mounting .. 87/7 

Band Ill 
3 Element Yagi Wall Mounting 33/- 
6 Element Yagi Wall Mounting 43/- 
9 Element Yagi Wall Mounting 56/- 
Chimney Lashing Mounting add 10 /- 
Double 6 Array, only with clamp 83/- 

Band II 
Single Dipole Wall Mounting .. 20/5 
Single Dipole Chimney M'ting. 29/9 
H Array Chimney Mounting .. 52/4 

REPAIR KITS 
Band III Folded Dipole With Insulator, Complete .. 9/3 
Band I Insulator With Two 1 inch Dipoles For 1 or 

I inch Booms, Complete . .. , .. 19/5 
6 inch Lashing Kit, 12/11. 71 inch Lashing Kit.. .. 14/8 
6 Inch Wall Bracket With U Bolts.. .. . 7/10 
1 -1; 1 -1 inch Clamps, 3/10. 1 -2 inch Clamps Universal 5/4 
Bracket Repair Kit, J Bolts; U Bolts; 20ft. Lashing 

Wire; Thimbles; Corner Plates .. .. .. . 6/- 
Insulators. All Types .. .. (inquire) 
Co-Ax. Semi Air Spaced. 7d. yd. . .. . Plugs, 1/2 
Send 6d. for Lists. Please state Channel -when ordering. 

Cash with Order. Post and Packing 3/- extra. 

SATISFACTION OR MONEY BACK GUARANTEE 

WALKER & SQUIRES 
PINNOX STREET, TUNSTALL, STOKE -ONTRENT 

Phone: Stoke -on -Trent 88787 

Red Spot Transistors, 31 -; White Spots, 
31 -; Yell. /Gr., 3/6; Ediswan XAI02, 121 -; 
XAI04, 10 / -; XA103, 101 -; XA101, I01 -; 
XB103, 91 -; XB104, 81 -; XCI01, I0f -; 
Special bargain set for P.W. Superhet 
6 Transistors (I- XA102, 2- XAI01, 1- 
X8103, 2- XC101) plus Diode. 551 -; 
Newmarket V15/10 P, IS1.; Diodes, I/ -; 
216; 41 -. Transistor holders, I / -; Ardente 
Trans. D239, 8f6; D240, 816; 0.131, 101 -; 
D.132, IOf -; Sub. Min. Electrolytics 5v) 
2, 4, 8, 10, 25, 50, 100 mid., 3 / -; 32 mid., 
219; P.W. Superhet, complete kit, 
2911710. M.C. Earpiece (used as speaker), 
5f.; Balance Inserts (as earpiece or speak- 
er), 216. Silicon Rectifier bargain 70 p.i.v. 
} amp., 3/3; Westalite Contact Rectifier 
250 v., 60 mA, 7/6; Transformer 250.0- 
250 v., 6 v. and 5 v., 15f -; 6 v., Vibrator 
Pack, 120 v., 60 mA, out, 1216; Garrard 
Portable Retard Player, cabinet, battery 
turntable 45 r.p.m. and pick -up; takes 
transistor amplifier, E3 /I0 /0, plus carr, 
313. Real bargain. Limited quantity. 
TERMS. -Cash with order. Post extra, 
excess refunded. Morco Reflex Rx, best 
2- transistor Receiver. Send 8d. stamps 
for notes. 

MORCO EXPERIMENTAL SUPPLIES 
8 & IO Granville Street, Sheffield 2 

Tel.: 27461 

DO IT YOURSELF 
Build your own electronic keyboard 
and play everything I Send for free 
leaflet. Guitar. cello, flute and trumpet 
are all easy. Write now... 

C. & S., 20 Maude Street, 
Darlington, Co. Durham. 

REPANCO 
HIGH GAIN COILS AND 

TRANSFORMERS 
for the 

HOME CONSTRUCTOR 
Send 6d. stamp for 
comprehensive List of 

REPANCO COMPONENTS 
and Easy -to -Build Receivers. 

RADIO 
EXPERIMENTAL 
PRODUCTS LTD 

33 Much Park Street 
Coventry 
Tel. 27114 

AMAZING TRANSISTOR BARGAINS 
Transistors from 3/6. Resistors 2d. Ferrite 
Rod Aerials from 3/ -. All components for 
P.W. Superhet lob. including printed circuit 
and cabinet, 58.18.0. Good used Test Gear 
always for sale. No junk. Save pounds by 
sending for our lists. Transistor Coils from 
4/6. Mullards bobbins, slugs, and pots, 2/8 
per set. S.A.E. 

JONNOS 
32 Heathfield Gdns., Chiswick, W.4. 

PADGETTS RADIO STORE 
40 MEADOW LANE, LEEDS 11 

121n. TV Chassis for Spares. Four for 
10 / -. carr. 5 / -. 
12ín. TV Tubes. Mullard or Mazda types. 
3 months' guarantee as removed from sets. 
30/ -, carr. 7/6. 
SCR522 Receiver. Complete with all 
valves. Sets as new. 16/ -. carr, 7/6. 
SCR. Transmitter. Less valves but 
complete with Mod. and Driven Transfor- 
mers. Like new. 5/ -. Carr. 5/ -. 
Special Offer, 141e. 13 channel BBC -ITV 
sets. Bush, Pye, Ferguson, Ekco, etc. 
All sets In good working order tubes not 
boosted. 57.10.0. 12ín. TV sets as above 
£4.10.0. 121n. BBC only five channels. 
55/ -. Carriage and insurance on any TV 
Set 17/ -, N.I. 30/ -. None Working TV Sets 
141n. 23.0.0. 12tH. BBC 30/ , 
New Tube Units complete with VCR97 and 
EF50 valves. etc. 15 /-, carr. 7/8. 
PM Speakers. 3 ohm,, removed from TV 
sets in perfect condition. 61n. and 7 z 4. 
5/ -, post 2/ -. 
Receiver Type 3645. The up to date 1355. 
Same valve and coil line up will take 26 
type unit, etc. Less 5V4 and 6X5 valve. 
Sets in clean condition. 12/ -. Carriage 7/6. 
Valves removed from TV Sets -all tested 
and are 100 per cent as new. Three months' 
guarantee. These valves are from Rental 
TV Sets and a of of them have been replaced 
and are as new. 
EF80 
68N7 
6SL7 
10P13 
10F1 

20 P3 
PY81 

í 50D5/SI 
20LI 

P5ß1 

VR1150/30 

R91 

2/6 
2/9 
2/9 
5/- 
8/- 

5/- 
5/- 

- 
5/- 

5/- 

4/- 
1/11 

/-- 

8186 1/- 
KT63 5/- 
ECL80 5/- 
BAB8 2/6 
EF80 2/6 
P2 b 8 
PZ30 5/- 

P - 
Z77 3/- 

6B5á6 9/- 

Fb /- 

PL38 
5/. 

8P28 
6AL5 
6K25 
10P14 
L63 
BJS 

7 Tb/_ 
6LD20 
27SU 
EBF80 
D1f77 
6F13 
6F14 
6F15 

5/- 
5/- 
5/- 
á/- 
3/- 
5/- 

5/- 
5/- 
5/- 
5/- 
5/- 
5/- 
5/- 

All Valves Post Free. 
All types for 121E. G.E.C. TV Sets In Stock. 
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POCKET OR PURSE 
FITS INTO VEST 

I 

113G PRACTICAL WIRELESS April, 1961 

MEDIUM LONG AND 
SHORT WAVE 

SEVEN 

TRANSISTOR 
SUPERHET 

*PRE -BUILT UNITS* - THE NEW EASY WAY TO BUILD A RADIO - 
U NIT I 

Press Button Osc /Mixer stage. OC170 Transistor. S.W. 5.9 
to 13 Mc /s: MW 510 to 1620 kc /s; L W 150 to 275 kc /s. Printed 
Circuit, size 3.4 x 2.1 x 1.8in. 
PRE- ALIGNED AND TESTED 9013 P. & P. I /.. 

TRANSISTORS 
From 

3/6 each 
SEND FOR NEW FREE LIST WITH 

DATA AND USES 
FULLY GUARANTEED 

We can supply a Transistor for every need! 

Crystal Microphone 
Inserts 

Latest ACOS 43 -I, 2 }in. 1216 
fin. square (ex units) 316 ea. 
ACOS lkin. 9/6 
Also fin. x kin. 7/6 

P.P. 6d. 
P.P. 6d. 
P.P. 6d. 
P.P. 6d. 

DECCA AMPLIFIER 
IDEAL FOR PORTABLE RECORD 

PLAYERS * FULL TONE and VOLUME CONTROL * SIZE 81. x 3k x Sin. * ECL82 VALVE and MAINS OPERATED 
B UILT AND READY TO USE 

5916 P.P. 2/- 
9 x 6in. Celestion Speaker for use with 

above Amplifier, 251- P.P. 1/, 

UNIT 2 
460 kc /s I.F. Amplifier, 2 -0C169 Transistors. Double tuned 
I.F.T.'s. Diode Detector, A.V.C., etc. Printed Circuit, size 
3 x I} x lin. 
PRE- ALIGNED AND TESTED. 92/6. P. & P. I / -. 

UNIT 3 (ILLUSTRATED). 
4 Transistors, I watt Audio Amplifier, 60 -1600 c/s f 303. 5mV 
input for 1 watt. 2 -0071, 2 -0074 Transistors. Printed Circuit 
size 3 x 2.2 x I.2in. 9216. P. & P. 1/ -. 

SUNDRIES (FOR ABOVE UNITS) 
8 x fin. M.L.S. Ferrite Aerial and Coils. 12/6. 
176pF -)- 176pF Tuner, 9/6. 2 -15pF Trimmers, I/- each. 
7 x 4ín..3 ohm Speaker, 20/- OR 9 x 6in. Cels., 25/ , 

FULLY ILLUSTRATED BOOKLET SHOWING 
INTERCONNECTION OF ABOVE ... 216 

Telescopic Chrome 
Aerials 

7- Sections, aft 6m. open; 6in. closed. 
Ideal for Portable Receivers. Walkie- 
talkies, Radio Control, etc. 

With Clips 1216. P.P. I/- 
64in. version with clips 17/6. P.P. II -. 

"STEREO 
3 -D" 

New high -gain circuit with full tone, 
balance and volume controls. Can be 
used with all types of records as well as 
stereo. * 2 WATTS PEAK PER CHANNEL * ECC83; 2 -ECL82 VALVES * MAINS 110/250V A.C. 
Complete with speaker 
sockets, calibrated dials, etc. P.P. 2/- 

BUILT and TESTED ** COLLARO 4 -SPEED STEREO 
AUTO -CHANGER, ideal for use 

with above Amplifier. E7.10.0 P.P. 3/6. ** 9 x 6in. large magnet Elac speaker, 
for use with STEREO 3 -D, 37/. pair. 
P.P. 1/6. 

E5.7.6 

6- TRANSISTOR RADIO 
Size 3 x 2; x ¡in. 

THE WORLD'S 
SMALLEST RADIO 

Complete with Batteries, Leather 
Case, Earphone, in Presentation Box. 

All your favourite stations, in- 
cluding Luxemburg. 
Superhec Circuit with Push -Pull 
output on tin, speaker. 
540 to 1600 kc /s coverage. 

B UILT AND READY TO USE 

CASH C.O.D. 
Reg. 

1 2 gns P 
Free 

ost 

COMPLETE RANGE OF SUB -MINIATURE I.F.s, 
TRANS, TUNERS AND F.M. COMPONENTS 
BY TSL. FREE LIST ON REQUEST. 

Crystal Microphones 
ACOS 39.1 Stick Microphone with 
screened cable and Stand (List 5 gns.), 
39/6. P.P. 1/6. 

ACOS 40 Desk Microphone with 
screened cable and built -in Stand (List 
50,E -), 1916. P.P. 1/6. 

ACOS 45 Hand Microphone with 
screened lead, very sensitive, 29/6. P.P. 1/6 

Illustrated leaflet on request. 

PRACTICAL 

TRANSISTOR CIRCUITS 
ALL TRANSISTOR CIRCUITS 

No. 2 3/6 
POST 
FREE 

GADGETS RECEIVERS 
AMPLIFIERS TEST UNITS 

TRANSMITTERS 
Now contains 40 Easy to build Transistor 
Circuits for the home constructor with 
diagrams and prices. 

RANGER -2 
PERSONAL 

POCKET RADIO 
FULL TUNING OF MEDIUM WAVEBAND AND 

AMATEUR TOP BAND 
LUXEMBURG GUARANTEED 

(where normally receivable) * Full Station Separation * Two High Gain Transistors * 9 Months' Battery Life * Calibrated Dial * High Quality Output * 120 metres to 500 
metres coverage * 4; x 3 x I, =in. 

NO EXTERNAL 
AERIAL OR EARTH 
REQUIRED 
Total cost of all 
items th bat- 
tery, transistors 
and personal 
earphone, etc. 

65/ IAll components sold separatem - I and Fully Guaranteed. 
After Sales Service 

P.P. 1/6 I Simple to Build 
Building Instructions and Prices FREE on Request 

Henrys Radio Ltd 
Opposite Edgware Road Tube Station 
OPEN MON. to SAT. 9 -6, THURS. I o'clock 
Telephone PADdington 100819 

5 HARROW ROAD LONDON W.2 SEE BACK PAGE 

Free List by Return. 
Valves, Quartz, Crystals, 

Transistors and 
Components. 

411i 
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April, 1961 PRACTICAL WIRELESS 

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, an asterisk in the 
list below denotes that constructional details are 
available free with the blueprint. 

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 

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 are no 
longer stocked by retailers. 

Title \ irrriber Price Title Number Price 

CRYSTAL SETS A.C. Fury Four ... PW20 2/6 

Junior Crystal Set PW94 2/- Experimenter's Short Wave PW30a 2/6 

Dual -wave Crystal Diode PW95 2/6 Midget Short Wave Two PW38a 2,6 
Band- Spread Three (Battery;. PW68* 2/6 
Crystal Receiver ... PW71* 2/- 

STRAIGHT SETS Signet Two (Battery) ... PW76 2/6 

Battery. Operated Simple S.W. One -valver ... PW88 2/6 

Modern One -valver PW96 2/6 Pyramid One -valver PW93* 2/6 

All -dry Three ... PW97 3/6 
Modern Two -valver PW98 3/6 

BBC Special One -valver ... AW387* 2/6 
Short -Wave Two ... A W 429 2/6 

SUPERHETS Short -Wave World Beater A W436 3/6 

Mains Operated 
A.C. Band -pass Three ... PW99 4/- 
A.C. Coronet -4 ... PW100 4/- Standard Four Valve S.W. WM383* 3/6 

A,C. /D.C. Coronet PW101 4/- Enthusiast's Power Amplifier WM387* 3/6 
Standard Four Valve WM391* 3/6 
Listener's 5 -Watt Amplifier WM392* 3/6 

MISCELLANEOUS 
The PW 3 -speed Autogram BÍ P 7 

The PW Monophonic Electronic QUERY COUPON 
Organ 

TELEVISION 

- 8; - 1 This coupon is available until 7th April, 1961, 
1 and must accompany all queries n accordance 

with the notice on our "Open to Discussion" 
page. I 

1 PRACTICAL WIRELESS APRIL, 1961. f 
The PT band III converter ... - 1/6 L J 

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House. Southampton Street. London. W.C.2. and 
printed In England by WATMOUGHS LIMITED. Idle. Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & 
GOTCH (A/sia). Ltd.. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year 

Inland £1.3.0. Abroad £1.1.6 (Canada Ws.). Registered at the General Post Office for the Canadian Magazine Post. 
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iY PRACTICAL WIRELESS 

7-COAtrilai 
COMBINED PORTABLE and CAR RADIO 

6 TRANSISTOR MEDIUM AND 
LONG WAVE SUPERHET 

TERRIFIC SENSITIVITY 

SPECIFICATION 
425mW Push -Pull Output 
6 "Top- Grade" Ediswan Transistor 
New Type Printed Circuit with all 

Components Marked 
Full Medium and Long Wave Tuning 

TOTAL COST OF ALL 
NECESSARY ITEMS 

üi£irr 
I I O.O p.p. / 6 3 

NO EXTRAS TO BUY 

- \, " -- tI ",C i ` - - -. 
;Ì& 

High "Q" Internal Ferrite Aerial [ 

Car Radio Adaptation and AVC Definitely the easiest to build. Guaranteed i!!9 i.. 
Slow Motion Fingertip Tuning to give the best in performance. Step "^ '1'.... 
"Hi -Fi" Quality Speaker by step instructions and full after sales t`y `i 
Attractive Rexine Covered Cabinet service. üo ' 

CALL FOR DEMONSTRATION 0 Size 10 x 74 x 3 }in. Weight 4} Ib. 

* No Technical Knowledge Necessary. All Parts Sold Separately * 
NEW DESCRIPTIVE LEAFLET AND PRICES ON REQUEST 

RANGER -3 
PERSONAL 

POCKET RADIO 
TRANSISTOR 100mW 

PUSH -PULL AMPLIFIER 
(Over I watt peak output) 

1st Grade Mullard Transistors 
0071, OC81D, 2 -OC8I. 
Printed Circuit 4 x 2 }ins. 
with Metal Heat Sink. 

Matched Sets of 
Transistors 

SPECIAL OFFERS - 
FULLY GUARANTEED 

6 Mullard Transistors 
and Diode 

I -0C44 ONLY 
2 -0C45 

FULL TUNING OF MEDIUM WAVEBAND AND 
AMATEUR TOP BAND (120 metres to 500 metres) 

LUXEMBURG GUARANTEED 
(where normally receivable) * Full Station Separation * Calibrated Dial 

I * Fingertip Control * 6 Months' Battery Life 
- * Fitted Volume Control . 1 = /.' * 3 High Gain Transistors .. `.- * Size 4} x 3 it l }in. 

Arp 

TOTAL COST with 
I Personal Earphone, i1 I Battery, Transistors, etc. 

79 6 P.P. 
NO EXTERNAL I / l!6 

AERIAL OR EARTH 1 All parts sold separately 
AFTER SALES SERVICE and guaranteed 

Full Instructions and Prices FREE On Request 
Continental as well as local stations -GUARANTEED! 

Ideal for Record Player, 
Intercomm. Baby Alarm 
for Tuners, etc., etc. 

-0071 60I- 
and 

PER SET 

1 -0A81 
Built and Tested. 

Fully Guaranteed 7916p,p,11- 

* Output to 3 ohms speaker. 

* 9 volt battery operated. 

Supplied with Diagrams 
Showing Uses -Free on 
Request. 

or with 2-00\81, 62tó 

6 Ediswan Transistors 
and Two Diodes 

I -XA 102 
2 -XA101 ONLY 

I -X8103 
2 -XCI01 5716 

and 2- Diodes PER SET 

"PW" 6 Transistor _ =_ _ 

Medium & Long Wave. 
Q / Pocket Superhet 

6 MATCHED MOLLARD TRANSISTORS 
AND DIODE f 

150mW Push -Pull Output 
Eas to Follow Printed Circuit with all \i - Easy ,t 
Components Marked -. - 

Full Medium and Long Wave Tuning _ 

High "Q" Internal Ferrite Aerial * Size 5} x 3 x I }in. 

dVU 
I 

ii il 

III 

ill i 

,11 

If 

I I 
l 

1 

-z 

TRANSISTORS 
and F.M. Etc. 

WE ARE NOW ABLE TO 
SUPPLY ALL, COMPONENTS 
AND TRAM /TORS USED 
ON PUBLIS CUIITS IN 
THIS MAG PRICES 
AND DELIV HE- 

UIRED ITE ILL BE 
QUOTED BY ETURN OF 

POS 

TRANSI TOR 
COMPONENTS 

MINI -4 
All components in stock for 
Repanco 'Mini -4' Superhet. 
L6.19.6. Details on request. 

Quality 24m. Speaker 
TOTAL COST OF ALL 

NECESSARY ITEMS 

£91 9/6 
ILLUSTRATED LEAFLET FREE 

OUTSTANDING APPEARANCE 
AND PERFORMANCE 

* All Parts Sold Separately * No Technical Knowledge Required 
NO EXTRAS TO BUY 

PLEASE Henry's Radio Ltd 5 HARROW RD. LONDON W2 

Opposite Edgware Road Tube Station. PADdington 1008/9 Open Monday to Sat. 9 -6, Thurs. I o'clock 

* COMPLETE COMPONENT LISTS FREE ON REQUEST * TURN 
PAGE 

.. 

1 
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