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,V1#1t1#riatt 
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 rFlux Density Price 

8" H.F.816* 16,000 gauss £7.0.9 T.186 16,000 gauss £6.13.3 

8" H.F.812* '12,000 gauss £4.5.6 17.12 tweeter 16,000 gauss £13.4.6 

8" H.F.810 10,000 gauss £3.3.6 T.10 tweeter)14,000 gauss' 

9,000 gauss 

£4.8.3 

£1.15.10 6" H.F.610 10,000 gauss, E2.12.9 Steel T.359 
£2.15.0diecast tweeter i 

WHITELEY ELECTRICAL RADIO 
Telephone: MANSFIELD 1762 -5 

JACKSON 
the big name in PRECISION components 

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: Walfco, Souphone, London 

CO. LTD. 

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 £8.4.0 (inc. P.T.) 
" Incorporates a universal 

impedance speech coil. 

MANSFIELD, NOTTS 
London Office: 109 Kingsway, London, W.C.2 

WA3 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

é inch detachable bit 
soldering instrument 
List No. 70 

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

Apply SALES & SERVICE 

DCOL 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephones: 
MACaulay 4272 -3101 

British & Foreign 
Patents, Registered 

Designs, etc. 

Telegrams: 
"SOLIOINT, LONDON, S.W.4." 
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April, 1962 PRACTICAL WIRELESS 1073 

Tel: Mitcham 6201 All Valves Brand New 

Open Daily to Callers and Fully Guaranteed 

211 STREATHAM ROAD, MITCHAM, SURREY 
Special 24 Hour Express Mail Order Service 

AC2PEN2I'- ECC9I 41- EZ35 61. PCF80 916 U12 91- UY85 7r. 
AC2PEN ECF80 816 EZ4) 71- PCF82 71- U14 9'- VMS4B 12/6 

DO 21'- ECF82 8/6 EZ4I 7'- PCF34 16'- 1)22 8'- VP4 I51- 

ACTP 321- ECH3 211- EZ8) V. PCF86 15'- U24 2I'- VP4A 1716 

ACVPI 1716 ECH21 221- EZBI 71- PCL82 916 U25 12/6 VP4B 1716 

AZI 15'- ECH42 516 EZ9J 7'- PCL83 1216 U26 10'- VR10530 71- 

AZ3I 10'- ECH35 101- E1143 V. PCL84 1016 U27 8'- VR15030 7r. 
B3+ 101- ECH81 8'- FC2 211- PCL85 161- U31 91- VU39 9/- 
CIC 1216 ECH83 816 FC2A 211- PENA4 1716 U35 1716 VUIII 2/6 
CBL31 211- ECL80 91- FC4 151. PEN84 17'6 U37 17'6 VÚ120 216 

CCH35 21'- ECL8I 101- FCI3 211- PEN4DD U43 86 W6I II'- 
CL33 1816 ECL32 9'6 FCI3C 211- ` 25'- U45 10'- W76 Sr. 

CYI IS'- ECL83 I21- FW4/500 91- PEN4VA U47 1216 W77 4'- 
CY31 1519 EF6 21'- FW4/e300 9'- 1716 U50 7'6 W81 6'- 
D77 41- EF9 211- GZ30 1016 PEN36C21'- U52 41- W8IM 61- 

DAC32 916 EF22 141- GZ32 1016 PEN45 10r- U76 716 XI7 816 

DAF9I 716 EF36 41- GZ33 19/3 PEN45DD U73 416 X18 9'- 
DAF96 819 EF37 81- GZ34 1316 22'6 U191 15'- X4I 1St- 

DCC90 14/6 EF37A 8'- GZ37 19/3 PEN46 Sr- U251 12'6 X61 1216 

DF33 101- EF39 4'- HABC8010'. PEN453DO U281 181- X6IM 2216 

DF9I 4r. EF43 151- HL4IDD 816 2716 U282 1916 X65 12'6 

DF92 71- EF4I 8'- HL92 816 PENDD4020 U301 2216 X76 1216 

DF96 816 EF42 101- HL133DD 25'- U329 1216 X76M 1216 

DF97 916 EF50A 4'- 101- PL33 IS'- U339 IS'- X78 2I'- 
01-163 6'- EF50E 316 HN309 20'- PL36 IS'- U403 10'. X79 21'- 
DH77 71- EF80 Sr- IW4i35010'- PL38 211- U404 IOr- Y61 101- 

DK32 1I'6 EF85 5'- 1W41500 101- PL8I 12'- U801 291- Y66 9/6 

DK9I 81. EF86 IO'6 KT33C 81- PL82 8'- UABC80 71- Z63 716 

DK92 8'6 EF89 91- KT36 1716 PL83 10'6 UAF42 816 Z66 101- 

DK96 816 EF9I 4'- KT55 1716 PL84 9'- UB41 716 Z77 41- 

DL33 816 EF92 41- KT6I 9'6 PL820 IB'- UBC41 8/6 Z152 5/- 

DL35 10/6 EF9S 716 KT66 15'- PM24M 1316 U8C81 101- ZDI7 8'- 
DL92 716 EF97 12/6 KT76 101- PX4 1S'- UBF80 8/6 ZD152 816 

DL93 71. EF93 10'- KT8I IS'- PX25 25'- UEF89 716 OZ4 51- 

DL94 8'- EFI83 18/- KT88 21'- PY3I ISr- UBL2I 21'- Al 11'6 

DL95 8/6 EF184 14'- L63 51. PY32 1216 UCC84 1016 CI 8/6 

EA50 21- EK32 86 LN 152 91- PY80 716 UCC85 716 C2 9'- 
EABC83 6r. EL2 21'- LN309 1216 PY81 716 UCF80 1316 C3 916 

EAC9I 41- EL3 21'- LZ319 1216 PY82 7/6 UCH2I 211- C5 1016 

EAF42 916 EL6 211- MKT4 1716 PY83 816 UCH42 9'6 D5 816 

E834 2/6 EL32 416 MS4B 1716 PZ30 I816 UCH8I 8'- D6 10'- 

E1341 716 EL33 101- MVSPEN QS9510 10/- UCL82 10'- H5 916 

E1391 4r- EL34 151- 1716 QSI5015 10'- UCL83 13'6 L4 5'- 
EBC3 211- EL35 10/- MVSPENB R2 10'. UF4I 716 LN5 4/6 

E8C33 4/6 EL37 1716 1716 R3 IO'- UF42 716 N5 9/6 

EBC41 9'- EL38 21/- MUI4 9'- R12 816 UF80 71- R5 716 

EBC8I 101- EL4I 10'- MX40 1St- R16 1716 UF85 716 S4 8/- 

EBF80 84 EL42 10/- N13 8'- R19 191. UF86 1216 S5 716 

EBF33 8/6 
EBF89 8/6 

EL8I 12'6 
EL84 619 

N37 141. 
N73 1716 

R20 19/- 
S130 716 UL4I 8 6 US S 9 

EBLI 2216 EL85 101- NI08 181- SP4I 316 UL44 211- 2P 2419 

EBL2I 221. EL.?) 816 N303 201- SP61 3/6 UL46 14'6 3A4 5'- 
EBL3I 2116 EL9I 41- N339 30/- SU2150 25/- UL84 71- 3A5 10/6 

ECC34 IS'- EL95 1016 N369 1016 SU2ISOA UL85 7'6 3Q4 8'- 
ECC35 8'- EM80 816 OD3 Sr- 25r- UM80 10/6 3Q5 91- 

ECC40 211- EM8I 8'6 OZ4 516 T41 IS'- URIC 151- 354 7'- 
ECC8I 519 EM84 916 P2 101- TDD4 1216 UU6 191- 3V4 8'- 
ECC82 816 EM85 10/- PABC8013'- TDDI3C UU3 211- 5U4 4'. 
ECC83 716 EY51 816 PCC84 91. 1716 UU9 716 5V4 719 

ECC84 816 EY81 816 PCC85 916 TH4I 24'- UY IN 1216 5Y3 8/6 

ECC85 B'- EY83 15'- PCCBB IS'- TY86F 12/6 UY2I 15'6 5Y3GT 816 

ECC88 17/6 EY86 b'6 PCC89 916 U10 91. UY41 716 5Z4 9/6 

METAL RECTIFIERS 

RMI 513 I4RA 1-2-8-2 1716 (FC3I) I4A97 2S'- 

RM2. 7/6 I6RC I-I.16-I 816 I4A100 27'- 

RM3 719 I4RA I-2-8-3 191- (FC3I) I6RD 2-2-8-I 121- 

RM4 141- BRA I-1-16-I 616 (FCI 16) 16RE 2-I.8-1 816 

RM5 1916 18RA I-2-8-1 111- I8RA 1-1-8-I 46 

I4A86 17'6 I8RD 2-2-8-1 IS'- (FCI24) 

TERMS OF BUSINESS C.W.O. or C.O.D. 
2'9 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. PER VALVE 

5Z4GT 1216 6LD20 14'- 
6A7 91- 6P25 1016 

6A8G 816 6P28 17/6 
6A8GT 13/6 6Q7 616 
6A68 91- 6Q7GT 816 
6A18 9/6 6SA7 7'- 
6AK5 S'- 6SG7 71- 
6AK8 716 6SH7 61- 
6AL5 61- 6517 66 
6AM5 5'- 6SK7 S/6 
6AM6 41- 6SL7GT 
6AN5 716 6SN7GT 516 
6AQ5 616 65Q7 8/6 
6AQ8 913 6U4GT IOr- 
6AT6 6'- 6U5G 716 
6AU6 91- 6V6 416 
6B8G 3'- 6V6GT 81- 
6BA6 6r- 6X4 416 
6BE6 61- 6X5 7/6 
6BG6G 1716 6X5GT 816 
6BH6 81- 6X6 1St- 
6816 6/- 630L2 101- 
6807A 12'6 7B5 12/6 
6BR7 1216 7B6 101- 
6BS7 12/6 7137 816 
6BW6 71- 7B8 IV- 
6BW7 5'- 7C5 81- 
6BX6 5'- 7C7 81- 
6C4 316 703 1St- 
6C5GT 81- 7135 1S'- 
6C6 6'6 706 I5/- 
6C9 12/6 708 IS'- 
6CD6G 321- 7H7 7/6 
6CH6 IO'. 7K7 8/6 
6D2 41- 7Q7 10'- 
6D6 516 7R7 121- 
6E5 10'- 7S7 10/- 
6H 10'6 7Y4 7'6 
6F6 6'9 8D3 41. 
6F11 
6F12 
6F13 
6F14 
6F15 
6F19 
6F23 
6F33 
6H6 

101- 
41- 

101- 
I01. 
12/6 
1216 
1016 
5'6 
2'- 

9BW6 
Oct 
0C2 
OFI 
0F3 
OF9 
OLDI I 

OLD12 
0P13 

12/6 
12/6 
176 
IS'- 
1S/- 
1216 
15'- 
10'- 
151- 

615GT 
616 

4 6 
3/6 

0P14 
OHS 

[V- 
1St- 

617 5'- IDS 2316 

617GT 7/6 2A6 616 
6K7 2'- 2AH8 9'- 
6K7GT 8/6 2AT6 716 
6K8 5r- 2AT7 Sr- 
6K8GT 9/6 2AU7 816 
6K25 181- 2AX7 7/6 
6L1 131- 2AU6 17/6 
6L6 716 2BA6 716 
6L18 101- 213E6 7/6 
6LI9 1716 2BH7 10/- 

2C8 8/6 
215GT 4'' 
2J7GT 816 
2K7GT 
2K8GT 101- 
2Q7GT 616 
2SA7 8'6 
2SK7 6'- 
25Q7 816 
2SL7 8'- 
25117 10'- 
303 12'6 
4H7 10'- 
4R7 10'- 
457 1S'- 
9AQS 8'- 
9B6G 21'- 

2001 I0'- 
20F2 17'6 
20L1 17'6 
20P1 251- 
20P3 25'- 
20P4 221- 
20P5 25'- 
2186 12'- 
25A6 8'- 
25L6 8'- 
25Y5 8'- 
25Z4 7'6 
25Z5 8/- 
25Z6 8'- 
27SU I7/6 
30C1 96 
30F5 101- 
30FL1 10/6 
30L1 916 
30L15 I1/6 
30P4 211- 
30P12 101- 
30P16 91- 
30PL I IS'. 
30PL13 1216 
35L6GT B/6 
35W4 7'6 
35Z3 16'- 
35Z4 7'6 
35Z5 8/6 
40SUA 15/- 
415TH 21'- 
42 12/6 
5005 101- 
50L6 8'6 
50CD6G36 

6 / 

53KU 1216 
75 8'- 
78 7/6 
80 9'- 
85A2 12'6 
185BT 301- 
305 916 
807BR S'- 

SPECIAL OFFER 
EABC80 61-, EAC9I 41-, E891 41-, EBF89 816, ECC8I 519, 

ECC85 81-, ECC9I 4r-, ECHBI 8'-, EBC33 4/6, EF39 4'-, 
EF50 3/6, EF80 5'-, EF85 5/-, EF9I 4'-, DF9I 41-, EL84 619, 
PCC89 9'6, PL84 91-, UABC80 7r-, UBF89 716, UF4I 7'6, 
UL4I 816. UF89 616, UL84 71-, UY85 7'-. W81 61-, 

OZ4 5/-, 504 4r-, 6AQ5 6/6, 6BA6 61., 6BE6 
6D2 4r-, 6K7 2'-, 6K8 5'-, 6L6 7/6, 6Q7 6'6, 6SL7 616, 

6SN7 5/6, 6V6 416, 6X5 5/-, 8D3 41-, 807 51., I2AT7 S'-. 
12AH8 91-, 12BA6 716, 1213E6 7/6, 12K7 51-, 12Q7 6/6, 

OBSOLETE VALVES A SPECIALITY. 
QUOTATIONS GIVEN ON ANY TYPE 

NOT LISTED 
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Z5 00400040000004040004000000Q4000Q0Q4}44t}40}t}Q00S}00}}400}04Q4?00Q0 .}l 
CLEARING DEPOT! 

Q Unused, pond guolitg e9nipmenl being offered 
a eery keen prices! 

Q Variable Rheostats, .4 or 80 heavy duty 

0 
slider resistor rated at 25 amps. ideal for 
dimmer circuits, etc. Sale price 7/8, plum lid. 
postage. 

Q Rectifier Bargain. Selenium rectifier 26 v. 
rQ, 25 amp., easily rebuilt Into 6 fun -wave 

charger rectifiers, each suitable 6 or 12 v. 
battery at 3 amps. Sale price 15/ -, plus 
3/6 postage. 
80 ohm Coax, low lose expanded polythene, 

4.9 normally 9d. per yard. Sale price Bd, yd. 
Buperbet 7 v. 5 Waveband Chassis. Unused. 4 lees valves and power pack, 75/ -. Coll pack 

Q worth twice as much. Carriage and insurance 
O 716. 
O Geiger Counter Tube, 20th Century. No. 025 
Q rfith Circuit of geiger counter. Sale price 27/6. 
Q Transistor A,P. Equivalent to red spot. 

O 
Sale price 2/6. 24/- doz. 

4 Bakelite Wall Switch, household type, 6/- 

4 doz., one way 8l- doz. two way. 
Wall Switch by Crabtree, two way and off. 
Sale price 1/- each. 
Double pole, double throw toggle switch, 
heavy duty, 10 amp., 250 volts. suitable for 

Q controlling photoflood lamps, sale price 
Q .lie each, 18/- doz. 
O Multi -speed Motor with gearbox, works on 
O A.C. or D.C. mains, give, any speed from 
Q 1 r.p.m.' Sale price 17/6, plus 2/6 postage. 
Q Chest Microphone, excellent American make 
0, with adjustable mouthpiece, 6 /6, plus Llfi. 
Q Snipersoope. "Cat's Eye" for seeing In the 

dark. Will work borglar alarms, circuits. O us 4 eta. Sale price 4/ -, pl V. pout. 
R.F, 25 Tuner Unit, complete, new condition. 

Q 
Sale price S/6, plus 2/6 post 
Stud Switch, heavy duty, 30 amp. Contacts, 4 for dimmer, charger, regolaator, etc, Sale 
price 5/8, plus ' /- poet. 
Canadian Telephone Sets, although originally 0 intended for use with transmitters, these 

O make excellent telephones for calling over 
Q long distance, in noisy situation% Die- 

O tahreh up to 3 or 4 miles (using our versatile 
wire, 6/6 for 1 mile) can be covered using 

Q 4these 
nets, which contain hand generator, 

telephone bell, hand microphone, mono 
Q key, indicator lamp, buzzer, relay, etc. 
Q Sets complete 27/8. with full instructions, 
Q complete in carrying case. 

S4 Packard Bell Pre -Amp, complete with 
6BL7 and 20D7 valves, relay, leads, jacks, Q Input and output transformers, etc., 7/6. 4 Plus 2/. poet legs ease. 

VCR517 Cathode Bay Tube le a plug In re 4 pfaoament for the VCB97, 8 /6, carriage and 
O ineorance 4/6. 

0 
10 Valve 1} metre Superhet contains 9 valves 
6 I.F.. Transformers and hundreds of useful 

0 
spares. Brand new 29/6. Carriage and In- 

arance 101 -. 
E.P. Tuning Unit No, 24 in soiled condition, 
but contain, valves and many useful cor- 

Q trouent,, 3/6. carriage 316. 

Q Rotary Switch by Arrow, carry 16 amp. A.C. 
4 position hot, on, cold, off, Suitable hair 

4 drier, fir- conditioning plant etc. 3/6, poet 1/ -, 

Q 
Sapphire Gramophone Needles, miniature or 
standard 78 r.p.m. type, 12 /- doz. 1/6 each. 

Q Push -Pull Transformers, Input and output, 
O midget potted. Sale price 6/- pair, plus 1/6. 
O Metal Rectifiers, 250 v. 60.80 mA, ideal for 
Q mains set or instrument, or to replace that 
Q expensive valve. Bale price 8/8. 
Q Dinghy Mast, Tubular aluminium extends 
Q from 151n. to Oft. Sale price 4/8, plus 1/0 post. 

O Magneto Generator (hand), as used in tele- 
Q phones. Sale price 7/6, plus 1/6 post 
Q P.O. Type 3000 Relays, 2.000 ohm mil, 6 
Q contacts 7/8, 4 contacts 8 /6, 2 contacts 5/6, 

glue postage 1h 
Q Vernatlle Wire, single strand 18 gauge with 
Q p.v.c. covering. New f mile un drum. Sale 

0 price 6 /8, piste 3)6 carriage - 
Wire Jointer (welder for 28 gauge or thinner) 

O in bakellte case with trigger switch, works 
O off step -down transformer. Sale price 2 /6, 
Q plus 9d. postage. 

O Centre Zero Meter 8 }ln. movement. Flush 
Q mounting, 500.0 -500 micro Amp. Sale price 
Q 80 /-, plus 1/6 poet 
Q Unbreakable mains leads, as fitted to electric 

O razors, etc. Makes ideal lead for test meters. 
Twin Sft. long 611. per lead, 6/- doz. 

THIS MONTH'S SNIP 

BRAYHEAD 
TURRET 

TUNER 
complete with Band 1 and 
Band 3 coils. New but re- 
moved from unused equip- 
ment. Less valves 15/- each 
or with valves 25/- each. 
Post 2/6. 

INFRA -RED HEATERS 
Make up one of these 
latest type heaters 

kitchen, 
for room, etc. 1a. 

Titchen, bedroom, etc. 

from 
are simple to make - 

from our easy to follow 
instructions -uses silica enclosed 
elements designed for the correct 
luira -red wavelength (3 microns). Price 
for 750 watt element and instructions 15 /6, plus 2/6 
post and Insurance. 

BATTERY CHARGER BARGAIN 
Components Would Cost More 

Car Battery Charger- ready -made 
high output battery charger in stove 
enamelled sheet steel louvred case. 
New, complete and ready to work. 
Rated at 12 v. 5 amps. and variable 
rate Selector for trickle charging, 
also a meter to show charging rate. 
Suitable for 230 /250. A.C. mains. 
Special snip price of 65/ -, plus 3/6 
post and ins. 

"SUMAC SI %IMI)RSTAT" HEATER 
REGULATOR, suitable to control elements 
or heaters up to 2,500 watts on A.C. 'lhe unit 
which is a ceramic body with bakelite case 
comprises a thermostat, adjustable for various 
temperature settings and in addition there 
Is a heater coil so that the thermostat can be 
used as an intermittent make or break (sim- 
merstat arrangement), thus giving complete 
control. SPECIAL SNIP PRICE of this 
unit is 12/6 plus 1/6 postage and insurance. 
COPPER CLAD ELEMENT, 1,500 watts. 
230 volta. 2ft. long, 17/6 each. Post 2/6. Ideal 
for convector heater, which could be con- 
trolled by the above. 

LIMITED QUANTITY ONLY! 
Waterproof heater wire. 16 yds. 
length. 70 watts. Self regulating tem- 
perature control. 10/ -. Post Free. 

INFRA -RED BINOCULARS 
These It led from 
a high voltage 
source will en- 
able objects to 
be seen in the 
dark, providing 
the objects are 
in the rays of an 
Infra -red beam. Each eye tube con- 
tains a complete optical lens sys- 
tem as well as the inira -red cell. The binoculars form 
part of the army night driving (Tabby) equipment. 
They are unused and believed to be in good working 
order, but sold without a guarantee. Price £2.17.6. Plus 10 /- carriage and insurance. Handbook 2/6. 

Building A Scope? 

3in. oscilloscope tube. American 
made type No. 3FP7, 6.3 v. 0.6 amp. 
heater, electrostatic deflection, brand 
new and guaranteed with circuit 
diagram of scope. 15/. each, plus 1/6 
post and insurance. 

Transistors for R.F., 
F.M., TV and U.H.F. 

Frequenct esquoted are approx. cut-off . 
SB 07S 1 -20 Mc /s, 8/6 
SB 305, 20-30 Mc /s 9/- 
SR 231R, 40-50 Mc /s 15/- American 251727. 100 -150 Me /s 15/- American 2N1728, 100.150 Mc /s. 12/6 American T1832, 1,000 -1,300 Mcls. 25/- 
American TI 8.33, 1,000 -1,300 Mc /s. 25/- 
SEND S.A.E. for transistor list and 

circuits. 

"Dim and Full" Switch 
Particularly useful for controlling 
photoflood lamps which have only a 
short life at lull brilliance. This 
switch has three positions; the first 
position puts two lamps in series 
at hall brilliance for setting up. the 
second position is off and the third 
position full brilliance for the opera- 
tion shots. Also useful for con- 
trolling night lights, heaters, etc., 
etc. Price 3/9 each. post 9d. Circuit 
diagram included. 
Ditto but without the off position, i.e. 
d.p.d.t., 10 amo. 2/9. 

Component Storage 
Drawers 

Stout board construction, these 
drawers are ideal for small parts. 
Supplied complete with simple erec- 
tion instructions -1/6 each or 12 
drawers each 6 x 21 'Wile.. 13/6. Post 2/ , 
If WATT TRANSISTOR 

AMPLIFIER 

l'IIILCO S'1 I:RF.O RECORD PLAYER 
('ABINIi'l'. A beautifully made fabric covered 
cabinet size 17 x 15 x 94ín., designed to take 
amplifier, autochangor and two speakers, top 
speaker being removable for stereo. Must have 
cost at least £4 each to make. available at the 
special snip price of 45/ -, plus 5/- carriage and 
fnaurann. 

4/.1000040000400004Q000á00000000000400000000400000 

4 transistors including two in push - 
pull -input for crystal or magnetic 
microphone for pick -up -feed back 
loops -sensitivity 5 m /v- output 1/ 
watt peak into 35 ohm speaker' 
Speakers available. Price 82/6. 
Postage and Insurance 2/6. 

Morganite Potentiometers 
Single and 2 -gang 
types available. 
standard size with 
good length 
spindle, all 
new and boxed. 
Single types, L- 
each, values avail- 
able: 5K, 10K, 25E, 
50K, 100K, 250K. 1 meg., 2 meg. 
Gang type 3/- each- values avail- 
able: 51C +5K, 1001C +100K f meg. ± 
} meg. 2 meg. t 2 meg. 

00QOOQ0Q0O0OOQ00Q04 
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Britain's MOST Popular Portable .. . 

The "GOOD COMPANION" 
CAR RADIO & PORTABLE 

One of the finest of its kind available. The design is the combined efforts 01 

our technicians and of those of several of the leading manufacturers in the 
country, and the resulting set has a performance as good as if not superior to 
those selling at £20 and more It has the eight transistor set performance. Features 
include American Philco R.F. transistors and Mullard A.F. transistors - 
Q.P.P. output giving 750 mW -full coverage on Medium and Long -very fine 
tuning arrangement -excellent reception of difficult stations like 208 -variable 
feed -back control -full tonal qualities- really superior looking cabinet size 

I I x 8 x Sin. approximately -car aerial attachment- sev_ral months' operation 
from battery costing only 316. 
Circuit employs six transistors and two diodes, it incorporates all latest refine- 
ments, and oscillator. I.F. Transformers are pre -aligned so no instruments are 
necessary. Anyone who can solder competently can make this set. The instruc- 
tions are fully comprehensive with plenty of illustrations. Service is available 
in the unlikely event of your getting into difficulties. All components fully guar. 

Price of all components /9.19.6 Post and Insurance 
and Standard Cabinet Battery 36 extra. 
or with De Luxe Cabinet El extra. 

uses 
CIRCUIT AGENTS 

uses latest ceramic transhsters to place Of wanted to build up our 
the normal L.F. transformers. This saves Companion Receivers. Send 
alignment problems and Improves perfor- cddressed envelope for lull 
mance. Prise 10!- extra. narticu lars 

The "POCKET COMPANION" 
This is without doubt the most modern and best pocket set available. it 
uses the very latest I.F. transfilters, Philco R.F. transistors, airspaced 
tuning condenser in Superhet circuit covering M.W. and L.W. Complete 
building cost 88.15.0. Battery 2/- Post and Ins. 2/6. Data free with parts or 
separately 2/6. 

The "TREMENDO COMPANION" 
If you don't mind the battery consumption beln_- a little higher and you went 
really big output then order The "Tremendo ". This ha an undistorted out- 
put of almost if watts and is probably the most powerful home constructor 
set available today. Complete building cost of this is £1').15. ̂ , which includes 
the transfilter (Mk. II circuit) batteries cost 316 (twn reouirrdl. 

DE -LUXE 
CABINET 201- extra 

STANDARD 
CABINET 

Al! components for the 
IMPROVED PIMPERNEL 

5 Transistor Radio 
that works really well ! 

ONLY 

69'6 
Postage and 
Insurance 216 
Battery 2/- 

This remarkable little receiver uses 5 transistors and 2 

diodes. 31n. Moving Coil Speaker, Tuning Condenser. 
Volume Control with On /Off switch, latest type circuitry 
giving excellent station separation and ample volume at 
good tone. Push -pull output circuit ensures long life from 
PP4 battery. 
All components included for Medium Wave operation In 
handsome plastic case with carrying handle as illustrated. 

Demonstrations at all branches 
Circuit diagram FREE with parts or 2/- separately. 

OPTIONAL EXTRAS 
All components and switch for Long Waves .. .. 8/6 
Motif "Pimpernel" .. .. .. .. .. .. 2!- 

THE POCKET "4" 
Proved without 

doubt the 

easiest of all 

to make! 

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 1 diode, price 42/8. plus 2/6 post and 
Insurance. 
Pocket á uses 4 transistors and 1 diode and has feedback control, price 
55 / -, plus 2/6 post and insurance. 
Prices are for medium wave models, long or medium versions 8/8 mara. 

GOOD RESULTS EVERYWHERE 
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 serial 
and water pipe earth. We can prove goad results in all areas and we 
guarantee all components for 12 montbs. Hundreds of testimonials 
received. Send in confidence. Plans free with parts, or separately 1/8. 
Demonstrations at all branches. 

ELECTRONIC PRECISION EQUIPMENT LTD. 
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post orders are dealt with from Eastbourne, so for prompt attention please post your orders tc 66 Grove Road, 0 
Eastbourne, marked Department 7. Callers may use any one of the Companies below. Q 

288 London Road, 28 Sttoud Green Rd., 520 HIgh Street North 42-46 Windmill Hili. 248 High Street, 
O Croydon. Finsbury Park. N.4. Manor Park, E.12. Ruislip, Middx. hone:en N. 410. o 

Phone: CRO 6558 Phone: ARChway 1049 Phone: ILFord 1011 Phone: RUIslIp 5:80 
Half day Wednesday Half day Thursday Half day Thursday Half day Wednesday Half day Thursday ¿y 

10000000000O00000000000O0000 00@ 0000000 3000000000000000000000000Cs4 
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BENTLEY ACOUSTIC CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telephone: PRIMROSE 9090 

EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. 
AND 

0A2 I71d 6F1 2712 2A8 1616 77 8,- DL68 151- EFS6(A) V. 1-IVR2 201- PY32 12/6 UBL21 23110 Transistors 062 17'6 6F6G 71- 2AC6 1518 78 616 DL72 151- EF50(E) 5'- HVR2A 6,- PY80 716 UCC84 IS'- and diodes OZ4 S'- 6FI2 416 2AD6 1719 80 91- DL92 71- EF54 5'- KF3S 816 PY8I 816 UCCaS 91- CGIC 31. 
IA5 6,- 6F13 11,6 2AE6 1414 83 I51- 0L94 716 EF73 10/6 KL35 816 PY82 71- UCF80 171- CG4E 31- IA7GT 12'- 6F23 1016 2AH7 81- 85A2 161- DL96 816 EF80 61- KLL32 2513 PY83 816 UCH2123,10 CG6E 3'- ICS 1216 6F24 12,6 2AH8 12,6 90AG 6716 DM70 716 EF85 6'- KT2 51- PY88 13,7 UCH42 916 CG7E 716 
106 1016 6F33 716 2AT6 716 90AV 6716 ESOF 301- EF86 10/6 KT33C I0'- PZ30 20/S UCH8I 916 CGIOE 
1G6 17,6 61-16 3'- 2AT7 61- 90C1 16'- E83F 301- EF89 91- KT36 3017 QP2I 7'- UCL82 1116 CG 12E 31- IH5GT 1016 6J5 51- 2AU7 616 90CG 37/6 EI80F 3416 EF91 416 KT4I 23110 QP25 14/6 UCL83 19/9 G03, 4, 5, IL4 3,6 616 516 2AX7 7,6 101 13/6 EA50 2'. EF92 4'6 KT44 1216 QSI50/15 UF41 91- 6, 8 4/- 1LD5 51- 617G 61- 2BA6 81- 150B2 181- EA76 916 EF97 13/7 KT6I 1216 10/6 UF42 1216 0A70 3,- ILN5 S'- 617GT 1016 28E6 91- 185BT 34/- EABC80 91- EF98 1317 KT63 71- R12 9'- UF80 1016 0A73 31- INSGT 10/6 6K7G 51- 28H7 211I0 304 1016 EAC9I 4'6 EF183 19/1 KT66 IS'- R18 14'- UF85 9'- 0A79 31- 
IRS 616 6K7GT 6'- 2J5GT 4'6 305 1016 EAF42 9/- EF184 1216 KT88 431- R19 2015 UF86 18,5 0A81 3'- IS4 9'- 6K8GT 1016 2J7GT 916 807 716 E834 2,6 EK32 816 KTW6I 6,6 RGI/240A UF89 91- OA86 41- 155 6'- 6K8G 616 2K5 1815 956 31- EB4I 816 EL32 51- KTW62 7,6 54'- UL4I 91- OA91 3'6 IT4 316 6K25 2015 2K7GT 516 1821 171- E891 41- EL33 1216 KTW63 616 RK34 716 UL44 2712 0A95 316 1U5 6l- 6L1 23'IO 2KBGT 14'- 4033L 1216 EBC3 23110 E134 15'- KTZ4I 8,- SP4(7) 14'6 UL46 1416 OA210 111- 2P 27/2 6L6G 81- 2Q7GT S/- 5763 1216 EBC33 51- EL38 2712 KTZ63 7/6 SP41 3'6 UL84 816 OA211 20'- 3A4 6/- 6L6M 916 2SA7 8/6 7193 5,- EBC4I 816 EL41 9/- L63 61- SP42 1216 UM4 1719 OCIE 4$1- 3A5 1016 6L7GT 716 2SC7 816 7475 716 EBC8I 81- EL42 1016 MHL4 716 5P61 316 UM34 1719 OCI9 481- 3B7 12,6 6L18 131- 2SG7 7'- 9002 5,6 EBF80 9'- ELM 17,- MHLD6 12,6 SU25 27'2 UM80 1518 0C22 281- 3D6 51- 6LD20 1614 251-17 816 AC/PEN EBF83 1414 EL83 2015 ML4 816 T41 91- URIC 1911 OC23 871- 3Q4 716 6N7 81- 2517 816 5-pin 23,10 EBF89 9'6 EL84 7,6 MS4B 23,10 TDD4 1216 UU6 2015 0C26 25'- 3Q5GT 916 6P28 2712 2SK7 61- 7-pin 1St- EBLI 30,6 EL85 14,4 MU12/14 W. TH4I 2712 ULM 2712 OC28 23'- 3S4 71- 6Q7G 616 2SQ7 1116 AC2PEN/ EBL21 23,10 EL86 1719 N37 23110 TP22 151- UY IN 19,1 0C29 451- 3V4 7/6 

5R4GY 1716 
6Q7GT 111- 
6R7G 101- 

25R7 8/6 
2Y4 1016 

OD 12/6 
AC6PEN 716 

EBL31 
EC52 

23,10 
516 

EL91 5,- 
EL95 1016 

N78 2015 
N108 23,10 

TP25 
TP2620 

IS'- 
341- 

UY2I 171- 
UY41 716 

0C35 
0C44 

28/6 
111- 5U4G 616 6SA7GT 8/6 9AQ5 1016 AC/TP 341- EC54 6'- EL820 19/I N308 2112 TY86F 1317 UY85 71. OC45 101- 5V4G 101- 

5Y3 6,6 
6SC7 716 
6SG7GT 81- 

9H1 101- 
20D1 1518 

ATP4 51- 
AZI 19,1 

EC70 
EC81 

1216 
2716 

EL82I 2712 
EL822 1916 

N339 151- 
P61 3/6 

U12/14 
U16 

816 
101- 

VMP4G IS'- 
VMS4B IS'- 

0065 
OC66 

22,6 
25'- 5Z3 201S 

5Z4G 91- 
6SH7GT 81- 
65J7GT 81- 

20F2 2712 
20L1 27/2 

AZ3I 10'- 
AZ4I 1414 

EC92 
ECC32 

1317 
516 

EM34 9,6 
EM71 23/10 

PABC8014,4 
PCC84 81- 

U19 
U22 

48/6 
8'- 

VP2 1216 
VP4 IS,- 

OC70 
OC71 

6/6 
616 6A7 10,6 6SK7GT 6,- 20P1 2712 536 IS'- ECC33 816 EM80 91- PCC85 916 1.124 3017 VP2B 1416 OC72 6A8 9'- 

6AC7 41- 
6SL7GT 6,6 
6SN7GT 516 

20P3 23/10 
20P4 2712 

BL63 716 
CI 12/6 

ECC34 
ECC35 

2513 
8/6 

EM8I 91- 
EM84 10/6 

PCC88 181- 
PCC69 11,6 

U25 
U26 

1815 
101- 

VP4B 23110 
VPI3C 71- 

003 
OC75 

I64 
81- 6AG5 516 6SQ7GT 9,- 20P5 23110 CIC 1216 ECC4023110 EM85 17/9 PCF80 81- 1J31 9,6 VP23 616 OC77 IS'- 6AG7 716 6SS7GT 81- 25A6G 1016 CBLI 2712 ECC8I 6'- EN3I 534 PCF82 10,6 U33 2712 VP41 61- OC78 81- 6AK5 81. 6U4GT 12,6 25L6GT 1116 CBL3I 23,10 ECC82 616 EY51 91- PCF84 17/- 1)35 2712 YR105 81- OC81 6AL5 41- 6U5G 716 25Z4G 9,6 CCH3523,10 ECC83 7,6 EY83 171- PCF86 151- U37 2712 VR 150 716 OCt39 24'- 6AM6 416 

6AQ5 716 
6U7G 816 
6V6G 71- 

25Z5 916 
25Z6G 2015 

CK506 616 
CL33 1919 

ECC84 
ECC85 

91- 
8/6 

EY84 141- 
EY86 91- 

PCL82 101- 
PCL83' 1016 

1.145 

U50 
13/6 
6'6 

VT6IA S'- 
VT50I Sr- 

0C170 
OC171 

1316 
1416 6AT6 7,- 

6AU6 101- 
6V6GTG 81- 
6X4 51- 

27SU 2015 
30C1 81- 

CV63 1016 
CYI 19,1 

ECCfJB 
ECF80 

IB'- 
1016 

EZ35 6,- 
EZ40 7'- 

PCL84 1216 
PCL85 17'- 

U52 
U54 

616 
2015 

W76 516 
WBIM 61- 

0C200 
OC203 

16,6 
241- 688 S'- 

68A6 7/6 
6X5GT 6/ 
6/30L2 10,- 

30C15 17f- 
30F5 6'- 

CY31 11'- 
DI5 1016 

ECF82 
ECF86 

1016 
20/5 

EZ4I 71- 
EZ80 7,- 

PCL86 17'- 
PENA423'10 

U76 
U191 

61- 
17,- 

W I07 1911 
W729 20/S 

OCP71 
T.11 

2916 
401- 6E1E6 61- 786 21,10 30FL1 I0'- DAC32 10,6 ECH3 2712 EZ81 7'- PEN25 4/6 U201 171- X4I IS'- TJ2 451- 6BG6G23,I0 7B7 816 30L1 8/- DAF9I 61- ECH2I 23110 FC4 151- PEN45 19/6 U251 14,- X6I(C) 1216 TJ3 S0'- 68H6 8f- 7C5 81- 30L15 1116 DAF96 816 ECH35 616 FW4/500 816 PEN46 716 U28I 20,5 X63 9'- TPI 40'- 6816 6'- 7C6 81- 30P4 121- DD4I 1414 ECH42 916 FW4/800 816 PEN383 U282 2312 X65 1216 TP2 40'- 68Q7A 15'- 7H7 81. 30P12 716 DET25 7,6 ECH8I 91- GU50 41,6 23,10 U301 23/IO X66 1216 TSI 101- 6BR7 1216 

6BR8 19111 
613W6 816 
613W7 61- 

757 916 
7V7 816 
7Y4 716 
8D2 3/6 

30PLI 1016 
30PL13 13,6 
35A5 21,10 
35L6GT 916 

DF33 I016 
DF66 15,- 
DF9I 3,6 
Df96 8,6 

ECH83 
ECL80 
ECL82 
ECL83 

1414 
91- 

10,6 
1919 

GZ30 9'- 
GZ32 101- 
GZ33 2015 
GZ34 141- 

PEN/DO 
4020 341- 

PL33 19/9 
PL36 121- 

U329 
U339 
U403 
U404 

141- 
171- 
17'- 
816 

X76M 14'- 
X78 23,10 
X79 23,10 
X109 17,9 

V6/R2 9'- 
V30/10P2816 
VC/R2 913 
XAI01 9'- 6C5 6/6 9BW6 1518 35W4 716 DF97 9,- ECL86 17,- GZ37 20/S PL38 27,2 U801 3017 XD(1.5) 6,6 XAI02 101- 6C6 616 9D2 4,- 35Z3 19/11 DH63 616 EF9 23,10 HABC80 PL8I 1016 U4020 1911 XFGI 1815 XA103 IS,- 6C9 1316 IOC! 131- 35Z4GT 61. DH76 S'- EF22 141- 1316 PL82 716 UABC80 91- XFY12 9,6 XA104 18'- 6C10 916 

6CD6G 3715 
6CH6 916 

10C2 2712 
IOF1 2712 
IOLDI 116,4 

35ZSGT 91- 
43 101- 
SOCS 10'- 

DK32 12'- 
DK9I 616 
DK92 91- 

EF36 
EF37A 
EF39 

41- 
81- 
516 

HL2 716 
HL23 1518 
HL23DD 716 

PL83 9,- 
PL84 131- 
PL820 1911 

UAF42 
UB4I 
UBC4I 

916 
12'- 
816 

XFY34 181- 
XH(1.5) 6,6 
XSG(I.5)616 

X5102 
XBIO3 
X8104 

6'- 
6/6 
71- 6CW4 241- 

6D6 6,6 
10P13 IS'- SOCD6G 
10P14 1919 37/5 

DK96 816 
DL33 916 

EF40 
EF4I 

151- 
9,- 

HL42DD 
1919 

PM84 17,9 
PX4 10,6 

UBCBI 
UBF80 

iI'8 
91- 

Y63 7,6 
Z66 1716 

X8112 
XCI01 

516 
6,6 6E5 1216 12A6 51- 50L6GT 916 DL66 1716 EF42 1016 HN309 2513 PY31 171- UBF89 916 Z77 416 XC131 161- PLEASE NOTE THAT WE DO NOT SELL SECONDHAND GOODS OR MANUFACTURERS' REJECTS 

12in. QUALITY 
LOUDSPEAKERS 

I2in. AUDITORIUM LOUD- 
SPEAKERS 

P.M. LOUDSPEAKERS. 
All 3 ohm. 

TELEV SION 
REPLACEMENT Wich aluminium cast frame. Dust Latest foam plastic suspension. Re- 24' 171-, 5' 1516, 64' 171-, line output transformers. and damp proof. Response 30/14000 entry aluminium dome for true hi- 7' x 4' I51-, 10' 271-, 12' From 39,6 each. Most c.p.s. Peak capacity 15 watts. Low fi. Peak capacity 15 watts. Res- 294, 24" 80 ohms 1716. makes available. S.A.E. for resonance cone. 15 ohms imped- ponse 35/16000 c.o.s. 15 ohms im- Post 2/- each. quotation, or order C.O.D. ance. ES.5.0. Post 2/-, pedance. Exceptionally sensitive. 

88.8.0. Post 2/, 
Best makes only. Scan and Blocking Oscil- 

ators available. 
SENSATIONAL OFFER!!! 

Fully transistorised "Tray -ler" tape recorders. Size only 10" x 8- x 5', completely portable. Weight 9 Ibs. Playing time 44 mina. Rewind time 24 mins. 7' x 4' hi -flux speaker. Record level indicator. Speaker switch and pause control. Ail the features of a full -size machine. With tape and quality mike, 164 gns. Reduced from 830.9.0. Carriage. 10 / -, Demonstrations at the above address. 
MIDGET SILICON RECTIFIERS. OUTPUT 125 VOLTS f AMP. TWO IN SERIES GIVE 250 VOLTS 4 AMP. 8,6. FULL STOCKS OF Resistance, Condensers, Sub -miniature Components, Va!ve- holden, Droppers, L.T. Rectifiers, etc. Standard Can ELECTROLYTIC CONDENSERS Wire -ended tubular 8 x 8 mid., 450 v. 3,- 32 x 32 mfd., 450 v. 519 60 x 250 mfd., 275 v. 916 8 mid., 600 v. 81- 8 mid., 450 v. 119 16 x 16 mid., 450 v. 4'- 30 x 50 mid., 350 v. 71- 100 x 400 mid., 275v. 1216 200 mfd., 275 v. 4'- 16 mid., 450 v. 219 32 x 32 mfd., 350 v. 41. 64 x 120 mfd., 350 v. 813 (00 mid., 275 v. 3'- 100 x 200 mfd., 275 v., 916 32 mid., 450 v. 3'9 { 8 x 16 mid., 450!v. 319 Post/packing charge 6d. per item. Orders over 83 post free. C.O.D. 2,6 extra. Full List, with Terms of Business, 6d. Any parcel insured against damage in transit for only 6d, extra. Shop Hours 8.304.30. Early Closing Saturdays I p.m. 
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STERN'S MULLARD DESIGNS 
Designed by 11 ULLA.t "-presented n) tn..A'o strictly to specification 

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 latest Ultra- Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
COMPLETS KIT OF PARTS £10.0.0 

. 

(PARMEKO Output Trans.). 
Alternatively 

and TESTED, £11 10.0 TRANSFORMER, 
INCORPORATING 

£1.6.0 EXTRA. 
OUTPUT 

MULLARD'S PREAMPLIFIER 
TONE CONTROL UNIT 
Employing two EF86 valves, and designed to operate with 
the MULLARD MAIN AMPLIFIERS, but also per - 
fectly suitable for other makes. 

K T OF PARTS 
TE £6.6.0 ASSEMBLED AND TESTED £8.0.0 

Supplied strictly to MULLARD'S SPECIFICATION and incorporating: 
Equalisation for the latest 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 MULLARD "5-10" AMPLIFIER 
The popular and very 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. 

PARTS 
OF £11.10.0 a d OR 

TESTED £13.10.0 
H.P. Dep. £2.6.0.12 months at 17/ -. Dep. £2.14.012 months at 19/10 
ABOVE incorporating PARTRIDGE OUTPUT TRANS. 51.6.0 extra. 

COMPLETE MULLARD "3 -3" 
THE IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY 
INSTALLATION PROVIDING EXCELLENT REPH.OD UC- 

TION OF UP TO 3 WATTS OU'T'PUT 
OR 

OFFnPARTS 
KIT £7.10.0 a d ASSEMBLED £8.19.6 

(plus 6/6 carriage and insurance) H.Y. Terms: Deposit £2.0.0 
Ind 8 months at £1.0.0. Complete to MULLARD'S SPECIFI- 
DATION including Mullard valves 
=d a PARMEKO OUTPUT 
anG \NSFIl1iM E 

STERN'S INTER -COMM 
BABY ALARM 

the new A small 
MULLARD ECL86 valve andydesigned to 
provide two (or three) way conversation 
up to extreme distances. Operates from 
A.C. mains 200 to 250 Volts. 

PRICES ... MASTER UNIT 
and ONE EXTENSION 

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.0.0 
Consists of a MASTER UNIT, size only It x 51 x bin. and ONE EX- 
TENSION (a second extension may be added to any time). The 
Master Unit incorporates switching and power supply and with the 
chassis completely isolated from the mains is operated In absolute 
safety. Cases covered in quality leatherette. 

ARMSTRONG RADIOGRAM CHASSIS 
FULL RANGE IN STOCK, please enclose S.A.E. for leaflets. 

STEREO 12 (MK. 2) (Illustrated) 

£44.15.0 +. 
<: A.. 

Deposit £9.0.0. 12 months ' ts-, 
at £3.5.7 
The most complete chassis 

produced, combines 
AM and FM Tuners, a . 149 
Stereo Control Unit and 
two High Fidelity Ampli- 
fiers in one compact unit, provide a total of 16 watts for 
both mono and stereo. Other features include: inputs for tape 
recording, play back, pick -ups and stereo radio (should this come 
about): separate wide range bass and treble controls and balance 
control. 
STEREO 55 
Deposit £6.155.0. 12 months at 62.9.6 
A Junior version of the Stereo 12 Mk. 2 providing ten watts output, 
five watts from each amplifier and covering the VHF and Medium 
wavebands. 

£33.15.0 

COMBINED ORDER 
PRICE REDUCTIONS 

(a) The KIT OF PARTS to build both 
the "5 -10" Main Amplifier and the 
.`c-valve PRE -AMP CONTROL UNIT 
H.P. Dep. 3.7,0 and 12 £15.15.0 months at 21.2.9 
(b) The "5 -10" and the 2 -stage PRE - 
AMP both ASSEMBLED and TESTED 
H.P. Dep. £1 3.18.7 

8 
.0 an d 12 £18.18.0 mon ths of £ 

With Partridge O)put Transformer 
£1.6.0 extra. 

I RECORD PLAYERS 
IThe Latest Models are In stock, 

many at reduced prices. 
Send S.A.E. For Illustrated Leaflet. 
TILE NEW GARRARD "AUTO - 

ISLIM" 4 -speed Autochanger £8.10.0 with Crystal Pick -up .. 

CoLLARO "JUNIOR" 4 SPEED 
SINGLE. RECORD PLAY- £315.0 ER with separate Crystal . 
Pick -up Carriage and Insurance 5/- 
Above Pick -up separately for £1.6.6 
The NEW COLLAR() ('60 4 -speed 
Autochanger unit with £7.19.6 Studio "O" Pick -up 
The E.M.I. 9 -speed Single Record 
Player with crystal Pick- £6.9.6 
UP 
B.S.R. MODEL UAH A 9 -speed 
mixer Autochanger with 
Crystal Pick -up 
Available incorporating the B.S.R. 
STEREO Pick -up, plays £8.13.10 L.P. and 78 Records 
GARRARD MODEL TA /MkI1 4- 
speed Player fitted high £8.10.0 output Crystal Pick -up,. 
GARRARD MODEL RC210. Auto- 
changer 4- speeds. High £9.19.6 output. Crystal Pick -up 
Carriage and Insurance on each above 

5/- extra. 

SPECIAL CASH OFFER 

This very attractive PORTABLE AM- 
PLIFIER CASE together with a good 
quality GRAM AMPLIFIER and a 
matched P.M. SPEAKER. 
ALL for ONLYE8.7.6 (Plus 7/6 

Ins.) 
The Amplifier consists of a 2 -stage de- 
sign incorporating 3 modern R.V.A. 
valves and has separate BASS and 
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 £3.17.6 
(c) 6 }in. P.M. SPEAKER 18/9. Carriage and Insurance 4/- extra. 

MULLARD FOUR CHANNEL MIXER UNIT 
Self powered with Cathode 
follower output. Incorporates 
Two inputs for MICROPHONES 
One for CRYSTAL PICK UP and 
a fourth for RADIO or TAPE 

IComplete Kit of Parts £8.8.0 ^ -- 
I Assembled and Tested £10.0.0 

TERMS: Deposit £2 and 12 months at 15/ -. 
MODEL I.L. one microphone Input matched for moving coil or 

I Ribbon ^ ^Ike. 51.17.0 extra. 

JUBILÉE MK. 2 £31.15.0 
Deposit £8.7.0 12 months at £2.6.7 
A Hi -Fi mono chassis giving eight watts push -pull output and 
covering VHF, medium and long bands. Tape recording and play 
back inputs. 
AF208 £23.15.0 Deposit £4.15.0 12 months at £1.14.10 
An AM /FM chassis providing 5 watts output and covering the full 
VHF and medium wavebands. Tape recording and playback inputs. 

tO 14 .. it 
t< q 

STERN RADIO LTD. 
Dept. P.W. 109 FLEET ST., LONDON, E.C.4 

Telephone: FLEET STREET 5812 3 4 
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TAPE EQUIPMENT SERIES 

Aprii, 1962 

This newly developed range of Truvox equipment is the fruit of more than twelve years 
experience in fulfilling the requirements of the enthusiastic listener to recorded sound. 
The precise construction and finish of the range ensures an outstanding performance. 
Complete Recorders, Decks and Tape Units -signal the entry of Truvox into the four -track field. Top quality allied to economy, is the result of this development programme. 
MODEL R82 MODEL PD82 
PORTABLE TAPE 

complete ER Track MONO £57.15.0 
Deposit £11.11.0. and 12 months of £44.8 

MODEL R84 
A complete Four Track Mono 

sf Portable Tape Recorder incorporating outputs £61.19.0 for STEREO reproduction 
Deposit £12.8.0. and 12 months of £4.10.10. 

Two Recorders, beautifully styled; equipped with every modern 
feature and facility, 71n. reels, interlocked push buttons, input 
mixing, superimposition, auto -stop. instant mechanical 
brakes, fast wind and rewind. Twin independent inputs. 4 watts 
output, 3 ohm and 15 ohm ext. speaker matching, two hi -fi 
connections and monitor speaker switch. (Stereo outlet on 
13.84 models). 

Recorders supplied with 1200 ft. tape, spare reel, stick micro- 
phone and recording lead. 
"SERIES 80" TAPE DECKS are available 
separately MODEL D82 
READS 

Incorporating TWIN TRACK £26.5.0 
Deposit E5.5.0. and 12 months at 83.11.10. 

MODEL D84 
With FOUR TRACK HEADS £29.8.0 and Track Switch for MONO /STEREO operation 

Deposit £8.0.0, and 12 months of 82.2.11. 
These decks are ruggedly constructed, beautifully styled and 
precision engineered for outstanding dependability. Three 
motors, Tin. reels, speed selector /off switch for 7t and 31 i.p.s. 
Instant mechanical brakes, fast wind and rewind (80 secs. per 
1200 ft.). Push button operated with perfect interlock. Nu- 
merical counter. Pause lever, for short or long stops. Efficient 
hublocs for true and silent running of spools. Outstanding 
head performance. Auto stop available as optional extra. 

FULLY DESCRIPTIU LEAFLETS FREELY AVAILABLE 

MULLARD'S "10 PLUS 10" 
STEREO POWER 
AMPLIFIER 
A high fidelity design based 
on the famous Mullard 
"5 -10 ". Provides up to le 
watts (per channel) Superb 
reproduction. Frequency 
response fiat to within 8 db 
from c /s. to 80 Kc /s at 50 Mw. 
Total Harmonic Distortion at 10 watts 0.1 %. PRICE: 
(a) ASSEMBLED COMPLETE AMPLIFIER. in £21 0.0 oluing UNIT 

Deposit 24.4.0, 12 months at 81.10.10 

(b) A complete KIT of PARTS £18.10.0 
Deposit £3.14.0, 12 months at 21.7.2 Built to the very highest technical standards and presented strictly 

to MULLARD'S specification. Incorporates 
ycpomplete 

Mullard 
channline-up o 

including 
e lly designed 

new valves, O )type PUT TRANSFOR- 
MERS with 20% taps are used for ultra linear operation. 

The matching CONTROL UNIT is designed to be either attached 
to the Amplifier (as Illustrated) or can be detached for separate 
mounting on a Cabinet panel. Provides Inputs for CRYSTAL PICK- 
UPS. RADIO TUNING UNIT, and TAPE RELAY. 

AS AUDIO SPECIALISTS WE CONFIDENTLY RECOMMEND 
THIS DESIGN, it is a MUST to the serious minded sound enthusiast. 

We also supply the assembled MAIN AMPLIFIER only (ex- 
cludes control unit) for operation with our DUAL CHANNEL 
PREAMPLIFIER, this provides for a more versatile or elaborate 
Installation and would be essential if a low output Magnetic Pick- 
up. such as the Decca, is to be used. 
W 

SSEASSEMBLED E UALA CHAMPLIFIER N REAMPLI 
í'121(I. 

FIER £.30.0.0 
Deposit £6.0.0, 12 months at 22.4.0 

(D complete A cplete KIT of PARTS for both Units £26.0.0 
Deposit 25.4.0, 12 months at 81.18.2 

DZYgti'eted and Descriptive Brochure available. Please 
enclose S.A.E. 

Complete Twin Track Mono Recorder -Preamplifier Unit £42.0.0 Deposit £8.8.0, and 12 months.of P.3.1.7. 

MODEL PD84 
Complete Four Track Mono 

L Recorder -Preamplifier Unit incorporating outlets £46.0.0 for STEREO reproduction 
Deposit £8.4.0, and 12 months of 83.7 6. 

Two self -contained units, self -powered to add full tape facilities to existing sound reproducing Installations (high fidelity equipment, radiograms, record reproducers, or good radio re- ceivers). Comprising a Series en Tape Deck, plus integral record amplifier, play -back pre -amplifier and push -pull erase/ bias oscillator, ready for çasy connection. 
The Unit is built to high fidelity standard. Frequency response is 40- 20.000 c.o.s. at 71 l.p.s. and 40- 12,000 c.o.s. at 3f i.p.s. Two independently controlled inputs for programme mixing. Superimposition for adding commentaries. Auto stop. Two output connections; 1 v. at 97K ohms and up to 10 v. at 250K ohms to match any ancillary equipment. 

DUAL CHANNEL PREAMPLIFIER 
Incorporates two Mullard 2 -valve 
Preamplifiers combined into a Single unit enabling It to be used for both STEREOPHONIC or MONAURAL operation. It is de- signed primarily to operate with 
our rands of MU 
AMPLIFIERS but will also oper- ate equally well with any make of Ampli- 
fiers requiring an input of 250 m /volts. 

OF PARTS L 
E KIT £12.10.0 AASSEMBLETESTED 

D £15.0.0 
I1.P. 22.10.0 & 12 mths, at 18/4 H.P. £3.0.0 S 12 mths. at £1.2.0 

STEREO "TWIN THREE" AMPLIFIER 
with specially designed 
PORTABLE CASE 
A most compact portable design 
consisting of TWIN CHANNEL 
AMPLIFIER based on the latest 
design by MULLARD LTD., in- 
corporating top grade Output 
Transformers, and the new audio 
Triode -Pentode Valves Mullard 
E.C.L.86 Separate Bass and Treble 
controls. Suitable for use with 
Crystal Pick Ups, and capable of 
genuine high quality reproduction 
up to 3 Watts per channel. An 
attractive and contemporary por- 
table Case in two tone colours. The 
unique feature of the design is the 
loudspeaker mounting. Two 8 x 5in. 
p.m. elliptical loudspeakers are separately baffled and mounted 
in the lid, which is detachable, allowing for each speaker to 
be individually positioned. A versatile stereo csrar.fement tested and guaranteed which can be assembled in the minimum 
of time. 

PRICE for the ASSEMBLED AMPLIFIER. Two 
8 x Sin. ROLA SPEAKERS and PORTABLE CASE 

Deposit £2.16.0. 12 months at 01.0.8 
ASSEMBLED AMPLIFIER supplied for 

£14.0.0 

£7.15.0 
8 x Sin. ROLA LOUDSPEAKERS (3 ohms) edch. £1.1.0 
PORTABLE CASE £55.0.0 

A CHOICE OF SINGLE RECORD PLAYERS and 
AUTOCHANGERS is available from Stock (Send S.A.E. for details) 

STERN RADIO LTD. 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1962 PRACTICAL WIRELESS 

For truly "Hi -Fi" Recordings 
MODEL CR/3S Incorporates the COLLARD 
"STUDIO" TWIN TRACK 3 -speed Deck, operating 
at 11-In.. 31in. and 7lin. speeds includes 1.200ft. tape 
and crystal microphone. H.P. Terms: Deposit 
£7.18.0 and 12 months of £2.17.11. 

The MODEL HFG/2R 
PORTABLE 

TAPE RECORDER 
(Original Price £33.0.0) 

FOR ONLY 22 gns. 
H.P. Dep. £4.14.0. 12 months 
£1.13.9. (Carr. and Ins. 10 /- extra). 

4 Incorporates THE LATEST 
GARRARD "MAGAZINE" TAPE 

(6 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 INCLUDES 
SUPPLY OF THE GARRARD TAPE MAGAZINE and 4in. SPOOL 
of DOUBLE PLAY TAPE. Comprises a Twin Track Recorder 
operating at 31 in /sec. speed and providing up to 1 hour 10 mins. 
playing time. Truly "Portable ", weighs only 22 lbs. Outstanding 
features are excellent pertormance and simplicity of operation. 

ADD "HI -FI" TAPE RECORDING TO YOUR 
EXISTING AUDIO INSTALLATION WITH 
MULLARD TYPE " .__.... -: :r..s..lai! 
TAPE PRE- 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. Includes sep - 
arate power Supply Unit. 
KIT OF PARTS OR ASSEMBLED 
£14.0.0 112e?nog !.2ái12611.6 £17.0.012 mo the at £I4í 1 

(Excluding power unit £11.15.0 and £14.10.0 respectively.) 

"SPECIAL COMBINED ORDER" PRICES 
(a) The COLLARD "Studio" Deck with the Model 

"C" Preamplifier and POWER SUPPLY UNIT £29.10.0 ASSEMBLED AND TESTED 
Deposit 25.18.0. 12 monthly payments of 22.3.3 

(b) As above but the TYPE "C" Unit and POWER £26.10.0 UNIT supplied as COMPLETE KIT OF PARTS 
Deposit 25.6.0. 12 monthly payments of 21.18.10 

(c) The BRENELL Mk.V Deck with the Model "C" 
PREAMPLIFIER and POWER UNIT. AS- 
SEMBLED and TESTED 

Deposit 29.4.0 and 12 months at 23.7.8 
(d) As above but the Model "C" PREAMPLIFIER 

and POWER UNIT supplied as a COMPLETE KIT 
OF PARTS 
Deposit 28.12.0. 12.monthly payments of 23.3.1 

(e) The WEARITE MODEL "4" DECK with AS- 
SEMBLED and TESTED Model "C"oo PRE- 
AMPLIFIER 
WEAITE HEAD LIFT 

incorporating 
TRANSFORMER, Etc. £60.1 O.O 

Deposit 212.2.0 and 12 months at 24.8.9 
(Carriage and Insurance on above is 10/- extra.) 

£39.10.0 

THE `ADDA -DECK' 
Incorporating 

GARRARD TAPE DECK and 
MODEL HF /G2P 

PRE -AMPLIFIER 
Supplied on ONE CHASSIS (as ill- 
ustrated) READY 18 Gns. FOR USE 
(Carr. & Ins. 10/- extra.) 
Price includes Garrard Magazine 
and a 4in. Spool Double Play Tape 
H.P. Deposit £3.16.0, 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- 
slats of a Twin Track Deck connected to the Pre -amplifier and oper- 
ates at 311n /sec. speed providing up to 1 hr. 10 mins. playing time. 

1079 

There are no better 
value- for -money Tape 
Recorders on the mar - 
ket-if you can't call 
and hear them send 
S.A.E. for fully des- 
criptive leaflet. 

EACH MODEL INCORPORATES 
THE MODEL 117'ITR3 

MK.II TAPE AMPLIFIER 
(Described below) 

BUILD A HIGH FIDELITY 
TAPE 

RECORDER 
1 LIKE THIS 

for £35.0.0 

£46.0.0 

£43.0.0 

HF TR3 MK.II TAPE AMPLIFIER 
(Millard l'ype "A" deign) 
A very high quality Amplifier 
Incorporating 3 -speed treble 
equalisation, by the latest 
FEROXCUBE POT CORE 
INDUCTOR. FOR COLLARO- 
TRUVOX- BRENELL 
WEARITE Tape Decks. 
has GILSEN Output Trans- 
former. Includes separate Power Supply Unit. 
KIT OF PARTS 213.13.0. Deposit 22.15.0. 12 months at 21.0.0. 
ASSEMBLED £17.0.0. Deposit £3.8.0. 12 months at £1.4.11. 

Deposit £7.0.0 
12 months at £2.11.4 

FOR THIS WE SUPPLY 

* the HFTR3Kit Tape 
Parts 

AmplifiBuild 

* 
Collaro "Studio" 

Tape Deck. 
* Portable Carrying Case (as 

illustrated). 
* Rola /Celestion 10 a 6111. p.m. 

Loudspeaker. 

* ACOS Crystal Microphone and 1,200ft. Spool E.M.I. Tape. 
Alternatively for those who prefer another make of Tape Deck - 
we will supply precisely as above -but in place of 

£40.10.0 The 
£40 "Studio" Deck. We will include: .10.0 

The Truvox MK VI Deck 
Deposit £8.2.0. 12 months at 22.19.5 

For Constructors with their own cabinet -WE OFFER - 
(a) COMPLETE KIT to build the HF /TR3 Amplifier £26.0.0 together with the COLLARD "STUDIO" DECK 

Deposit £5.4.0. 12 monthly payments of 21.18.2 
(b) As above but with the HF /TR3 supplied AS- 229.10.0 SEMBLED and TESTED 

Deposit £5.18.0. 12 monthly payments of 22.3.4 
(c) 

FIIERPwith the BRENELL 
the 

. V TAPE DECK, ,. £42.0.0 
Deposit 28.8.0. 12 monthly payments of 23.1.7 

5.10.0 (d) As above but with HF /TR3 supplied ASSEMBLED 
and TESTED 
Deposit 29.2.0. 12 monthly payments of 23.6 9 

le) THE ASSEMBLED and TESTED HF /TR3 AMP- 
LIFIER with the WEARITE MODEL 4A DECK, £60.10.0 incorporates Wearite Head Lift Transformer etc. 
Deposit 212.12.0. 12 monthly payments of 24.8.9. 

(Carriage and Insurance on each above is 101- extra.) 

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

BRAND NEWT -ROLA CELESTION 
6ín. x 4in. P.M. Loudspeaker. 3 ohm. V /Coil 18/6 
8fn. x 5ín. P.M. Loudspeaker. 3 ohm. V /Coil 21.1.0 
10in. x Bin. P.M. Loudspeaker. 3 ohm. V /Coil 21.10.0 
filin. dia. P.M. Loudspeaker. 3 ohm. V /Coil 18/6 
101n. dia. P.M. Loudspeaker. 3 ohm. V /Coil 21.7.6 

Please enclose extra 1/- to cover postage. 

AN ATTRACTIVE CORNER FITTING CASE for the 8fn. X 51n. 
and loin. x bin. LOUDSPEAKERS is AVAILABLE for £2.10.0 
(Size 201n. high x 10in. x lin. deep.) 

Please enclose S.A.E. with ail Enquiries. 
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R.S.C. HI -FI TAPE RECORDER KIT 
REALISM AT LOW 

ggCOST, 

CAN BEp ASSEMBLED IN HALF AN HOUR 
The Recorder 
Quality 

quality Tape listed 
listed 

2/6. an£1212.0 a H 
High 

dsome Portable 
Speaker ngtCabinet 

with 
empty at Tape 

t attract vie t High 

tone polychrome finish, size 18 x 13 x 9in. high, listed £4.10.0, and circuit. Total cost 11 purchased 
individually approximately £40. Performance equal to upits in the e60 -880 clas,. 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. ECC83, 
EL84, 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 "Cu ". 
Frequency response + 3 D.B. 30- 30,000 
o /s Six negative feedback loops. 
Hum level 60 D.B. down. ONLY 23 
millivolts INPUT required for FULL 
OUTPUT. Suitable for use with all 
makes 

otyppee e ste 
mic rophnes.Compaablwith the 
very best designs. For STANDARD or LONG PLAYING RECORDS. For 
MUSICAL INSTRUMENTS such as STRING BASS. GUITARS, etc. 
OUTPUT 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- 9-71n. For A.C. mains 200.250 v. 50 c.p.s. Output 
for 3 and 1.5 ohms speakers. Kit 1s complete to last nut. Chassis Is fully punched. Full 
(instr factory band poi t-to 

&point wiring diagrams supplied. Only g Gns. Carr. 
If required louvred metal cover with 2 carrying handles can be supplied for 19/9. 'l'ISRMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9, and 9 monthly payments of 24/9. Send 
S.A,E for illustrated leaflet detailing Read } -to- assemble Cabinets. Speakers. Micro- 

etc.. with cash an^ credit terms. 

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity Is 50 milli- 
volts, suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation of "lilt" 
and "cut ". Provision is made for use as straight 
(monaural) 10 watt amplifier. Valve line -up ECC83, 
ECC83, E1074, EL89, EZ81. Outputs for 2-3 ohm speakers. 
Point-to-Point wiring -lagrams and in- g Gns. structions supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/6. Carr. 10 / -. 

Kit can be <uppiled assembled, ready for use, for 59/6 extra. 

2 2 
GNs. 

Clef/ 

A.P. TERMS. Deposit £5.7.6 and 12 
monthly Payments of 2 gns. Cash price 
if settled In 3 months. 

R.S.C. BATTERY CHARGING EQUIPMENT 
HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps. variable output. 
Consisting of Mains Transformer 
0- 200-230 -250 v.: F.W. (Bridge) 
Selenium Rectifier: Ammeter. 
Variable Charge Rate Selector 
Panels, Plugs, Fuses, Fuseholder 
and circuit, 59/6. Carr. 4/6. 

DEAF AID EARPIECES. Low 
Impedance with lead. 8/9. High 
Impedance Crystal 8/9. 

MICIIOPRONE INSERTS. Crystal 
type 6/9. 
SOLDERING IRONS. 230,250 v. 30 
watts. First quality. For Radio 
work, 19/9. Spare elements and bits 
available. 

R.S.C. MAINS TRANSFO 
Interleaved and impregnated. Prim- 
aries 202-23-250 V. 50 c/s. Screened 
TOP SIIRO DED DROP 'CIIItOUGII 
250-0-250v. 70mA,6.3v.2a,5v.2a,. 17/9 
350.0-350v. 80 mA, 8.3v.2a,5v.2a.. 18/9 
250-0-250 v. 100 mA, 8.3 v. 2 a, 6.3 v, 1 a 21/9 
250-0-250 V. 100 mA, 6.3 y. 3.5 a, C.T. .. 19/9 
250-0-250 v. 100 mA, 6.3V. 4 a, 5 v. 3 a.. 25/9 
300-0-300 v. 130 mA, 6.3 v. 4 a. 6.3 v. 1 a. 

for Dullard 510 Amplifier .. 29/9 
306-0-300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 28/9 
350-0-350 v. 100 mA, 6.3 v. 4 a, 5 v, 3 a.. 26/9 
350.0-350 v. 100 mA, 6.3 v. 4 v. 4 a, C.T. 

0-4-5 v. 3 a.. . . . .. 26/9 
350-0.350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a.. 2gg19 
FULLY SHROUDED UPRIGHT 
250-250 v. 60 mA, 8.9 v. 2 a. 65-6-3 v. 2 a, 

Midget type 21-3-3in. . .. 11/11 
250-0-250 v. 100 mA, 6.3 v, 4 a, 5 V. 3 a.._ '7/9 
300-0-300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a 7/11 
360-0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a 27/11 
350-0.350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a.. 35/9 
425-0-425 v. 200 mA, 6.3 v. 4 a, C.T. 

6.3 v. 4 a, C.T., 5 v. 3 a .. .. 49/9 

Assembled 
6/12v. 4 -5 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 
and ready form./ 

with Carr. 5/- 
mains and output leads. Terms: 
Deposit 13/3 and 5 
monthly payments 
13/3. 6/12 v. 3-4a.. all 
facilities as above. 
Only 69/5, Carr. 3/5. 

RM E RS 5. GUARANTEED 

BRADMATIC RECORDING HEADS. Hop ncse rd/Playback 22/-. 
Low Impedance Erase, 
TELEVISION RECTIFIERS 250 v. 
200 mA small size. Only 6/9 each. 
COLLABO CONQUEST 4 -SPEED 
AU"Yl- CHANGER, with high fidelity 
Studio pick -up. Latest model. For 
200 -250 v. 50 c.p.s. A.C. mains. Our 
price 26.19.8. Carr. 5/6. 
COLLARO RC 457 4 SPEED MIXER AUTO- CHANGERS. Turnover Studio Pick -up head, for 200 -250 v. A.C. £7.19.0. Carr. 4/8. 
THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 valve long and medium 
wave 200 -250 v. A.C. Mains receiver with selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
6E7, SP61, 6V80. Selectivity 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 64 x 511n. GL3A MINIATURE 2 -3 WATT GRAM AMPLIFIER. For use with any single or auto -change unit. Output for 2 -3 ohm speaker. For 200 -250 v. A.C. mains. Size ill x 21 x 24ín. Controls: Vol. and Tone with switch. Only 59/8. 

All for A.C. Mains 200- 250v., 50ccs. 
Guaranteed 12 months. 

ASSEMBLED BATTERY CHARGER KITS CHARGER Consisting of Mains Trans- 
former. F.W. Bridge. Metal 6 v.2 

amps. 
12 V. Rectifier, well ventilated steel 

case. Fuses. Fuse- holders, Grommets, panels and circuit. 
Carr. 3/8 extra. 6v or 12v. 1 amp. 24/9 
As above, with Ammeters 32/9 
6 v. 2 amps f519 6v or 12v. 2 amps 31/6 
6 v. or 12 v. 2 amps. inclu- 

sive 01 Ammeter 42/9 
6 v. or 12 v. 4 amps 49/9 
6 v, or 12 v. 4 amps with 
Ammeter and variable charge 
rate selector 59/9 CHARGER AMMETERS. 
0 -.15 a., 0-0 a.. 0-4 a., 0-7 L. 
0-25 a., 0-60 a. 8/9. 

Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Ready for use with mains and output 
leads, 
Double Only 
Fused. J 9 Carr. 3/9 49 

FILAMENT TRaNSFOIQ 9IERS 
All with 200 -250 v. 50 cis, primaries 6.3 v. 
1.5 a. 5/9; 6.3 v. 2 a, 7/6: 0 -4 -6.3 v. 2 a. 7/9; 
12 v. 1 a, 7/11; 6.3 v. 3 a, 8/11: 6.3 v. 6 a, 
17/0: 12 v. 1.5 a twice, 17/6. 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 
Sma,1 Pentode, 5000 to 3G .. .. 3/9 Small Pentode 7 /8,0000 to 30 .. 3/9 Standard Pentode 5,0000 to 30 .. 5/9 Standard Pentode 7/8,000 to 3n .. 5/9 
10.0000 co 30 .. . 5/0 Push -Pull 8 watts, EL84, or 6V8 to 

30 or matched to 150 9/9 
Push -Pull 10-12 watts to match 6V8 

or F.LR4 to 3 -5 -8 or 15 . 19/9 Following types for 3 and 15% sneaker,: 
Push.Pull. 10.12 watts 6V6 or CL14 .. 19 /f: 
Push -Pull 15-18 watts. 6L6, KT66 . 22/9 
Push -Pull for Dullard 510 Ultra 

Linear .. . 29/9 
Push -Pull 20 watts sectionally 

wound, 6L6, KT68, 867. etc... .. 49/9 

MIDGET MAINS 
Primaries 200 -250 v. 50 c /s. 
250 v. 60 mA. 6.3 v. 2 a . .. ,.11/9 
250-0 -250 v. 60 mA, 6.3 v. 2 a. .. .. 12/9 
Both above size 24 x 21 x 2lins, 
SMOOTIIING ('POKES 
150 mA, 7 -10H 250 ohms .. .. . 11/9 
100 mA, 10 H 200 ohms .. ,. .. 8/9 
80 mA, 10H 350 ohms .. .. .. 5/9 
80mA, 10H 400 ohms ..4/11 
PARMEKO POTTED TYPES 
200 mA, 12 H 100 ohms .. ., .. 1e/9 
120 mA, 30 H 200 ohms .. .. .. 16/9 
120 mA, 8 H 10 ohms .. 18/9 
CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c/s Primaries: 
0-9-15 v. 11 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 -15 v. 
I a, 2,/9: 0.^ -15 v. 3 a, 28/9. 
.AUTO (Stem up /Step down) TRANS. 
'410/120-230/2.50 v. 50-80 watts. 13/9: 

250 watts. 39/9: 150 watts, 27/9. 
IICROPHONE TRANSFORMERS 

1211:1 high grade. clamped, 8/9: 120:1 
Potted. Mn -metal screened. 9/9. 
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R.S.C. (Ma Lhdester) HULL, LIVERPOOL, LEEDS, BRADFORD, MANCHESTER 

R.S.C. AI2 STEREOPHONIC AMPLIFIER KIT WITH TWIN SPEAKERS 
A complete setot parts to construct agood quality Stereo antplitier tine. 
an undistorted output total 8 watts. For A.C. mains input of 200 -250 c. 

Outputs for matched 2-3 ohm speakers. Sensitivity 130 m.v. Ganged 
Vol. and Tone Controls. Preset balance control. Full instructions 
and point -to -point wiring diagrams supplied. Carr. and pkg. 5/- 

STEREO EQUIPMENT OFFER - 
Comprising Al2 Kit. 2 
matched 8in. L /Speakers, £619i6 
and Acos T/O Stereo head Carr. 7/6. 
suitable most pickups. 
PICK -UP ARMS complete with Hi -F1 
turnover crystal bead. Acos GP54. Limi- 
ted number brand new, perfect at approx. 
half price. Only 29/11. 
ACOS CRYSTAL MICROPHONES. 
M1c40 stand or desk. Liste j 35/ -. Only 27/9. 
39 -1 Stick type. Listed 3 gns. Only 39/6. 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response±3 db. 
30- 30.000 c /s. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used EF86, 
EF86, ECC83. 807, 807, GZ33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for full output 
is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP IS 
SUITABLE. The unit is designed for 
CLUBS. SCHOOLS, THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, etc. For use with Electronic 
ORGAN, GUITAR, STRING BASS 
etc. For standard or long -p laying records. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Gram. and 'Mike' can be 
mixed. Amplifier operates on 200 -250 v. 
50 c /cs. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

parts with fully punched 
I I Gns. chassis and point -to -point 

wiring diagrams and in- 
structions. If required 

, perforated cover with 
Carr. 10 /- carrying handles can be 

supplied for 19/9. The 
amplifier can be supplied, factory built 
with EL34 output valves and 12 months 
guarantee, for 14 Gns. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 
FULL RANGE OF LINEAR AMPLI- 
FIF.ItS ALWAYS IN STOCK. 
COLLAR° JUNIOR 4 -speed single 

witheturnoverhead í23.19.crystal 
pick -up 

B.S.R. UA8 4- SPEED AUTO - 
CIIANGERS with Hi -fi turnover pick- 
up head, 26.19.6. Carr. 5/ -. 

Jason FMTI V.H.F /FM Radio Tuner design. 
Total costs of parts including valves. Tuning 
dial, Escutcheon, etc. 26.19.6. 

LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with any record playing unit, and 
most microphones. Negative feed -back 
12db. Separate Bass and Treble Controls. 
For A.C. mains input of 200 -250 v. 50 c /cs. 
Output for 2 -3 ohm speaker. Three minia- 
ture Mullard valves used. Size of unit 
only 7- 5 -51in. high. Guaranteed for 12 
months. Only 25.19.6. Send S.A.E. for 
illustrated leaflet. Terms: Deposit 22/6 
and 5 monthly payments of 22/6. 

12ín. 10 WATT 111611 QUALITY 
LOUD- 

SPEAKER 
IN 

POLISHED 
WALNUT 

FINISHED 
CABINET 

Gauss 12,000 
I Ines.Speech 
roil 3 ohms 
or 15 ohms. 
Only 24.19.8 
Carr. 5 / , 
Terms: De- 
posit 11/3 

and 9 monthly payments of 11/3. 
12in. 20 WATT HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x loin. Finish as above. Terms: Deposit 
17/9 and 9 monthly payments of 17/9. 
Only 27.19.6. Carr. 8/6. 

R.S.C. 4-5 WATT AS H GH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small club, etc. Only 50 millivolts input Is re- 
quired for full output so that it is suitable for use with 
the latest high fidelity pick -up heads, ln addition to 
all other types of pick -ups and practically all 'mikes'. 
Separate Bass and Treble Controls are provided. These 
give full long-playing record equalisation. Hum level is 
negligible being 71db. down 15db. of Negative feedback 
is used. 11.T. or 300 v. 25 mA. and L.T. or 6.3 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 200- 

230 -250 v. 50 e/s. Output for 2 -3 ohm speaker. Chassis is not alive. Kit is complete 
in every detall and Includes fully punched chassis (with baseplate) with Blue hammer 
finish and point -to -point wiring diagrams and instructions. Exceptional value at 
only £4.15.0, or assembled ready for use 25/ extra. plus 3/6 Carr.; or Deposit 22/6 and 
F monthly eatments of 2' 6 for assembled unit. 

B.S.C. PORTABLE GUITABLE 
AMPLIFIERS. (For200 -250v. A.C. Mains) 
Junior 5 watts High Quality output. 
Separate Bass and Treble "Cut" and 
"Boost" controls. Sensitivity 15 m.v., 
Twin inputs. High Flux 8 in. Loudspeaker 
"built -in ". Handsome, strongly made 
Cabinet (size approx. 14 x 14 x 7 in.) finished 
in attractive and durable policrome, and fitted carrying 6 I handle. Terms. 
Deposit £1 and 9 
monthly payments 
oC £1. Carr. 10'- 
Senior 10 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 12in. 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 9in. 15 Gns. H.P. Terms. Deposit 34/9 and 
9 monthly payments of 34/9. Carr. 10/ -. 
Super Ili-Fl 15 % att. All facilities as 
10 watt. Cabinet size 20 x 15 x 13ins. 
Terms: Deposit 22.11.6, and nine monthly 
payments of 51 /6. 22 gns, Carr. 12/6. 

R.S.C. BATTERY TO MAI 
Type BMP. An all -dry 
battery eliminator. 
Size 51 x 41 x 21n. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200 - 
250v. 50 c/s Is avail- 
able. Suitable for all battery portable 
receivers requiring 
1.4 Y. and 90 v. This 
includes latest low 
consumption types. 

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

NS CONVERSION UNITS 
Type BM2. Size 8 x 58 
x 21ín. Supplies 120 v. 
90 v. and 60 v.. 40 mA. 
and 2 v. 0.4 a. to 1 amp. 
Lully smoothed. There- 
by completely re- 
ldaeing both H.T. 
batteries and L.T. 
2 v. accumulators 
when connected to 
A.C. mains supply 
200 -250 v. 50 cis. 
SUITABLE FOR A I.F. 
BATTERY RECEI- 

VERS normally using 2 v. accumulator. 
39/9, or Complete kit of parts with diagrams and 

instructions. 49/9, or ready l'or use. 59/6. 

R.S.C. BASS REFLEX CABINETS. 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for 
any good quality loin. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x 10ín. Hand- 
some appearance. Ensure superb repro- 
duction for only 23.19.6. 
STANDARD MODEL. As above but for 
121n. speakers. Size 20 x 15 x 13in. Espe- 
cially recommended for Plessey Dual 
Concentric Speaker, 25.19.6. Suitable 
legs with brass ferrules, 25/- per set of 4. 
PLESSEY DUAL CONCENTRIC 12ín. 
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 
used with our All or similar amplifier. 
Rated 10 watts. Price only £5.19.6. 
P.M. SPEAKERS. 2-3 ohm. 211n. Perdio 
21/9. 5ín.. 17/9. 8í in., 16/9. 81n.. 19/9. 
8 x 5ín. 25/9. loin. 26/9. 10 x bin. 29/9. 
12ín. 29/11. 101n. W.B. 'Stentorian" 
3 or 15 ohms type HF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our All Amplifier. 24.12.9. 121n. R.A. 
3 ohms 10 watts (12,000 lines), 59/6. 
TWEETERS. Plessey 30 19/9, 150 25/9. 
111 -FI CRYSTAL PICK -UP HEADS. 
(Turnover type with sapphire stylus.) 
Acos. Standard replacement for Gar- 
rard, B.S.R. and Collard. 19/9. Acos 
Stereo-Monaural 4919. Ronette Stereo/ 
Monaural 59/6. 
R.S.C. EQUIP..MENT CABINET. Dimen- 
sions and outer appearance identical with 
Standard Bass Reflex Cabinet. Top hinged. 
Bass board adjustable. Will take Tape 
Deck or Player Unit, and Amplifier plus 
F.M. or A.M. /F.M. Unit. Only 6 gns. 
SUPERHET FEEDER UNIT. Design of 
a high quality RadioTuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). Delayed A.V /C. Controls are 
Tuning, W /Ch. and Vol. Only 250 v. 15 rnA. 
H.T. and L.T. of 6.3 v. 1 amp. required from 
amplifier. Size of unit approx. 9- 6-71n. 
high. Simple alignment procedure. Point - 
to -Point wiring diagrams. instructions 
and priced parts list with illustration. 2/6. 
Total building cost 24.15.0. For leaflet 
send S.A.E. 

LINEAR TAPE PRE -AMPLIFIER 
Type LPI1. Switched Negative feedback 
equalisation. Positions for Record lin. 
31ín., 71in. and Playback, EM84 Record- 
ing Level Indicator. Designed primar- 
ily as the link between a Collard Tape 
Transeriptor and a high fidelity ampli- 
fier, but suitable for almost any Tape 
Deck. Only 9 Ens. S.A.E. for leaflet. 

TERMS: C.W.O. or C.O.D. No C.O.D. under £1. Poet 1/9 extra under £2. 3/3 extra under 15. 

Open 9 to 9. Weds. until 1 p.m.. except Manchester open all week. Trade supplied. S.A.E. with all engeidM. 

(M /C) Mail Orders to 29 -31 Moorfield Road, Leeds 12. 
Ltd. Personal Shoppers to any of branches below - 

51 Savile Sc., I Street, 
73 Dale 5 -7 County (Mecca) 8.10 Brown St. 56 Morley Street, 

I Arcade, Briggate, I (Market St.). (Above Alhambra 
Hull Liverpool 2 Leeds I Manchester 2 Theatre). Bradford 

R.S.C. 
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TREMENDOUS DEMAND! for the new NOMBREX 
Our order book shows that this highly efficient and compact 
signal generator is the fittest value in instruments anywhere 
in the world. 

Designed after months of research in our own laboratory, 
and custom-built to the highest standards in our own fac- 
tory, it is the ideal instrument for radio service engineers, 
radio enthusiasts, and for technical training colleges. 

NOTE THESE STAR FEATURES 

* Compact and portable -only 6:4' x 4.1' * Truly lightweight -under 21b weight 

* Operates from standard 9V transistor battery * Fully transistorised -negligible consumption * 8 ranges fully covering 220 kc /s -220 Mc /s * Printed circuit for absolute reliability * Accuracy better than 2% (average 1 %) * Modulated or unmodulated R.F. output, 100mW * Audio output, sine wave, approx. 1,000 c/s 

COMPLETE WITH OUTPUT PLUG ONLY 

Send your order in now for S.A.E. for full technical 
earliest possible delivery. leaflet. 

TRANSISTORISED WIDE -RANGE 
SIGNAL GENERATOR 27 

220 kc /s to 220 Mc /s. 

f7. I O.O Post and Ins. 3'6 
RETAIL Battery 2t- 

CASH WITH ORDER. REGRET NO C.O.D. 
NOW IN QUANTITY PRODUCTION 
ALL ORDERS IN STRICT ROTATION 

Trade and Export Enquiries Invited 

NOMBREX LTD. 
omnen2t6s ESTUARY HOUSE, CAMPERDOWN TERRACE, 

EXMOUTH, DEVON. Phone: 3515. 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

OFFERS TRAINING 

IN RADIO 

TELEVISION 

AND ELECTRONICS 

?CO 

ATTENDING COURSE 

(A) Full -time One Year Course in Radio and Television. College 
course in basic principles for prospective servicing engineers. 
Next course commences 25th April 1962. 

This course is recognised by the Radio Trades Examination 
Board (R.T.E.B.) for the new Servicing Certificate examinations. 

HOME -STUDY COURSES 

(B) Radio and Television Servicing 
I Introductory course. 
2 Basic course covering R.T.E.B. Intermediate Radio and 

Television Servicing Certificate examination. 

(C) Courses in Radio, Telecommunications and Mathematics up 
to City and Guilds Telecommunication Technicians' Final 
Certificate. 

To: The Pembridge College of Electronics. 
(Dept. PI I), 34a Hereford Road, London, W.2. 
Please send, without obligation, details of 

A- B_... C- (Please tick.) 

Name 

Address 
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HARVERSON SURPLUS Co. Ltd. i F MARE BARGAIANSD 

THE HARVERSON 6 TRANSISTOR 

BUILD THIS & 
DIODE SUPERHET 

trans- 
istor 
first A 
istor superhet in kit form. * Printed circuit panel (size 8'- 

x 23ins.) * 3 Pre -aligned I.F. Trans- 
formers. * Output Transformer. * 5 inch 5 S2 Speaker. * High gain Ferrite rod aerial. * First grade G.E.C. transistors. * Car aerial socket. * Push /Pull output. * All parts sold separately. 

Owing to a fortunate purchase 
of components, all parts down to 

the minutest item with simple 
instructions. 

ONLY £4. 19e6 P. & P. 

F.M. TUNER 

F.M. UNIT MARK II 

We proudly announce our MKI I F.M. Tuner. This equipment 

combines quality (only specially selected top grade components are 

used) with simplicity of construction. The refinements provided, 

and the performance achieved are equal to many commercial 
models at twice the price. The completed tuner is supplied with an 

attractive metal front panel, finished in a choice of black crackle, 

glossy hammer green or glossy hammer grey enamel. * F.M. Tuning Head by famous maker. * Guaranteed Non-drift. 
* Permeability Tuning. * Frequency coverage Mc/s. 

* 0A81 Balanced Diode Output. * Magic eye tuning. * Smart 

front panel. * Two I.F. Stages and Discriminator. * Attractive 
maroon and gold dial (7 x Sin. glass). * Self- powered, using a good 

quality mains transformer and valve rectifier. * Valves used 

ECC85, two EF80's. EZ80 (rectifier) and magic eye. * Fully drilled 
chassis.* 

the 
last nut supplied, 

down to the last nut and bolt. 
Pi 

& P. * All parts sold separately. 10 
Circuit diagram and illustra- 
tions, 116, post free. 

COIL and TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 

3 I.F. Transformers. one oscillator coil, one driver transformer, 
and wound ferrite aerial (Med., Long and aerial coupling) 2816 

complete, post II -, 6- transistor printed circuit board to match 

816, post 9d. Circuit diagram 1/6 extra. 

CONDENSER/RESISTOR PARCEL 
50 mixed P.F. Condensers and 50 mixed Resistors. An assortment 
of useful valves. All popular sizes --all new-a must for the service- 

man and constructor 
ONLY VV. P. & P. I/- 

SPECIAL OFFER 54-in. LOUDSPEAKER SILKS 
Heavily woven in ivory and gold. Original price 35,!- per yard 

length. OUR SPECIAL PRICE, 1316 per yard length. P. & P. 116. 

SUPER TABLE RADIO 
CABINET 
A very fortunate 
purchase allows us 

to offer this quality 
table radio cabinet 
for only 18f6 (this 
cabinet cost the 
manufacturers 351 - 
each to make). The 
positions of the controls make it ideal for housing 

our 6 TRANSISTOR SUPERHET KIT described 

above. Beautifully finished in walnut and tygan. 
OUR PRICE I Q/L Plus I'6 

ONLY V V P. & P. ins. 

E.M.I. 4-SPEED 
PLAYER AND 

PICK -UP 

Heavy Ellin. metal turn- 
table. Low flutter per- 
formance 200;250V 
shaded motor with 
tap at 80V for ampli- 
fier valve filament if 
required. Turnover 
LP /78 head. 

PRICE 89'6 
Plus 4/6 P. & P. 

A FEW ONLY 
HARVERSON'S MARK I 

F.M. TUNER 
As previously advertised, this is a first class F.M. tuner. The basic design of this is similar to that 

of our Mark 11 Unit (described above) but does not incorporate some of the lavish refinements 

of the latter. Emphasis has been placed on simplicity of construction and this unit Is quite within 

the capabilities 
Self 

the red. 
with 

e lveic 
rectifier. 

Coverage 88 -100 

Megacycles. Self powered, with valve rectifier. All parts 

complete with 4 valves, attractive glass, dial and comprehensivNLY 
instructions. All parts sold separately. plus 8;6 

METAL CASE FOR THE ABOVE TUNER P. & P. 

Metal Case of robust construction (using front panel as supplied with our Mark 11 unit) fully 

ventilated. Attractively fin ¡shed in a choice of black crackle, glossy hammer 

green, or hammer grey enamel. 
25 - P. & P. 1)9. (Front panel only 1016. P. & P. 9d.). 
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HARVERSON SURPLUS CO. LTD. 
HARVERSONS 

GREAT OBSOLETE VALVE LIST DON'T DISCARD THAT OLD SET! GET A NEW VALVE FROM US AND -ALL VALVES NEW GUARANTEED IN ORIGINAL BOXES GENUINE MULLARD, MAZDA, MARCONI, ETC. POSTAGE & PACKING 6d. PER VALVE. 
Asoil 
A30D 9/8 CY32 11/- EL3 51- KT36 E8/. P41 9/- 113 9/- U251 12/- WT40 15/- 6AC7 3/_ 69117 8/- 19 8 6 79 8/- A50N 12/8 D41 10/6 EL32 5/- KT42 22/. PA20 9/. 811A 9/- U309 18/6 X410 14/- 6BÁ5 6/- 68J7GT 8/- 20F2 18/6 83 12/- A70C 17 D43 10/8 EL34 

12/6 
KT45 12/- 

PC/PEN 
81de 811 0 10/- U403 15/- %71M 12/- 6B7 6/- 68K7M 6/- 20P4 18/8 85A1 18%6 

17/6 
/ / 

Terminal) 9/ 7/6 
T 8/G 

%ACI 

EN D433 10- EL37 18/6 KT66 12/6 18/8 8D6 7/. UAF41 11/- Y63 g/- 6B8G 6 68G 8/- 25L6 10/- 89 1E- AC/HL 16/- DARIO 
10/6 
86 EL50 10/6 KT74 12/6 PM1 

18/. 
7/- 8D61 9/- UBL21 18/6 Z21 8/. 6BG60 21%8 6T8G 1ß/- 25Y5G 0/_ 117Z6Oi2/- AC/ME 16/- DC/HL 10/8 EM1 12/6 KT76 12/6 PM2A 7/- SPI 9/- UCH11 18/8 Z31 8/6 6C4 5/- 6U50 7/. 2524 9/6 154V 9/. 

ACP4 16/6 DC 9G 10/. EM4 12/6 KTW63 5/8 PM26 7/- 9P4 1E/8 UCL11 14/6 Z63 7/6 605 6/- 61770 8/. 27 8/6 164V 9/- 
AC/8P11E/gDD-PEN EN31 32/. Ai 7/-PM2HL1@/- 9P4 (5 Pin UM34 16/- Z66 15/- 6C5G 8/- 6URO 8f- 28D7 6/- 202DDT ACIS'aPEM6DD13e 16/6EZ3 9/-Ll2Z6J 6/_p.`M12M 

9/- 
- 

P4B 
12/6 UR3C IB/- Z8159 19/- 6C8 12/- 6W70T 9/- 30LT 

7/- 18/6 
202PT 16/6 

24!3 DD41 19/6 FC2 15/- L21 8/- l'M3A 9/. 8P6 12/6 UU7 15/. Z8160 12/- eC8G 12/- 6X5 6/- 30P4 11/- 2028TH 
AC/52 18/6 DD10I 10/6 F04 15/- L42 8¡- PM4 9/. 8P13 12/6 UU8 ßß/- 1A42 6/- OCHS 8/- 6X5/1 6/- 31 12/ 
AC/8XV17 DD207 10/8 FC13 15/-11.63 6/- PM4DX BP13C 12/6 UU30/250 1A5GT 8/- 6015 9/- 6X0 6/- 33 1E/- 202VPB 

16/6 DD620 10/8 FC13C 15/- LP2 6/- 12/- 8P22 12/6 19j8 1A8 12/. 6D1 7/- 6Y6 6/- 34E 12/. 16/6 

16/6 
AC/TP 80/-DD4020 FW4/200 ILP4 8/-PM5B 9/- 8P41 12/8 UU80/250 105 10/- OD8 5/6 6Z5 8/6 35 18/. 203THA 
AC/THI18/8 10/6 8/6ILP220 8/- P1151221 9/- eP42 12/6 (4 Pin) 18/6 1C5GT 12/. 6D6 6/6 6Z5/12Z5 35A5 17/6 18/6 AC2HL 10/8 DDT2 

8/6 GT10 8/6 LV136 
GTD4B 10/6 ME41 12/- PM22D 10/- 8P132p 12/8 

UY11 15/- 
1F5 0/- 6F16 18/6 7A3 17/0 35ZA 17/8 210LF 16/8 

AC/2PEN DDTL3 10/6 GTD4C 10/6 ME91 12/- PM24A 10/- 8P141 12/6 V9141 12/- 1F5G 10/- 6FF5G 9/- 7.17E 11/- 35Z5 8/- 210VPA AC3 10/6 D11769 5/- 0232 
22/. 

- MH41 8/6 PM25M 10/- BP215 12/8 VMg4B 12/8 1F7 1@0/- 6F7G 7/- 705 171- 39/44 11/- 21590 16/8 ACO/PEN 
10/6 

DÚ)3I 16/-1130 12/6 
MH41 P11202 10/- P220 Pin) 14/6 PM2'20 10/- 8P1320 12/8 VO4 lE¡6 1LA6T 12/. OFBG 9/- 7D3 9/- 408UA 14/- 

220HP 
16/6 

10/8 DL72 12/81142 12/6 MH4105 PM2419 10/- 81.2220 1E 8 
VP2 30/- AC5IPEN DI2 12/6 H63 lE/8 10/6 PP3/250 8/- 8tl21u 12/6 VP2B 10/- 1LR4 10/- 6F11 16/- 7D7 9/- 41 lEl- 220PT 16/6 DD 12f8 DIP10 10/8 H141D 12/6 MHIAM 6/- PP4 9/- BTli 12/6 VP4 12/8 1LCfi 10/. OF12 8/8 7D8 9/. 41E 12/- 220T 16/8 AGO 10/8 DN91 7/6 HU24 10/6 MKT4 PP5/40010/- eU25 10/6 Vp4A 18/6 1LE3 9/. 6F14 12/- 7N7 11/- 41MHF 12/- 302 10/6 

AOX2'270 DC20 10/6 RP4101 (5 Pin) 14/6 PP13A 9/- 9U215010/8 (SPpin) 10/6 1Q5 0¡- 6F15 14/. 7Q7 11/- 41MHL 12/- 304 10/8 
10/6 DC25 10/6 10/6 MKT4 PP35 0/- 8U2150A VP13A 12/8 184 0/- OF32 10/. 7Y4 6/6 41MLF 12/- 354V 8/8 APP4A 8/0 DW2 12/6 

HP430610/6 
(ML4u) 

14/6 
78 PT 101 10/- T9D 1ó/é VP13 5/8 1W4/350 

9f 
6(;6G 6/- 8D2 38 41MPG 12/- 

402/PENA 
18/6 

APP4B 17/6 DW41500 HP4115 M1.6 7/6 PT230 T31 10/6 
HP3g 5/6 EAB1 16/8 HL13 % /pÉÑ 8/ pT230) 6/- T40 

TDD2A1E/8 
VP41 5/- 1W4!á004/6 BH66T 3/. 9D2 4/- 41MRC 12/. (7 Pin) 16/8 YP102 1016 14/6 601{7 6/- 10D1 11/- 41MTL lE¡- 431U 8/8 

ARTH2 5/6 EB4 9/-HL13C 15/-(6Pin) lE/8(5Pln) 9/. TDD13lE/8 VPTA 10/6 2y8 8I6 VPT4 10/6 6J5 6/- 10F14 11/6 4IMT8 12/- 451U 8/6 
A89120 12/ EB34 1/6 HL23 15/- MS/PEN PV30 8/. TDD?ó 1E/8 2,5 8/6 6J5GT 5/- 10P14 18/- 41MXP 1E/- 565 8/8 
ATH43 10/6 EBCS 18/8 H1.41 18/- (7 Pin) 12/6 PY31 15/- TH13C 12/6 VR19 9/- 2D4A 8/8 8J7 7/- 12A6 5/- 418T 12/- 566 8/6 
ATP4 5/-EBC33 6/-HL41DD M8/PEN-4 PY32 14/- TR21C 1E(8 VR53 7/8 H , AW2 5/- EBC81 8/. 18/-(7 Pin) 18/6 PZ30 18/- TH30C 12/6 VR55 8/8 zD4R 8/8 BJA 9/- 12A6 8/. 42 11/- 6153T 8/6 AW3 6/-EBF11 9/-H1A2DD M9/PEN B PEN4VA/5 TH232112/8 VR56 8/6 YD13A 8/6 6.6066 12/- 12AMTBGT 

4_MPPEN 774 8(8 AWB 6/-EBL21 18/8 18/- 18/6 15/- TP22 12¡8 VR75 8/6 17/0 807 7/6 AZ1 18/7 EC31 5/8 111.46 18/-MBP4 PEN4VB TP23 12/6 VR91 g/g 
2 

D13C 12/8 OKB 8/- 12/- 42MPT 11/- 832 8/8 AZ2 18/7 EC50 8/-HL133DD (5 Ptn) lE/8 17/8 TP26 12/6 V692 8/8 
22/. OK7 4/= 12BE8 9/- 4210T 17/6 879 8/6 A211 18/7 EC52 5/6 E1/- MSP4 PEN25 15/- TP1340 12/8 

2X2 4/6 GK7G 9/- 12Cä 9/- 4'LOTDD öA4 8¡8 AZ31 9/8 EC53 5/6 HL1320 21/- (7 Pin) 10/6 PEN38C TP2620 12/6 
V R118 8/6 eX21879 6K8/1. 10/6 12J5 4/- ll 958 8/- AZ30 VR73S 8/6 - /- 12/6 5/6 18/- MU1 8/- 23/- T8E4 12/8 VR136 9¡8 3D6 6L5G 18/6 12J7 9/- 

4/6 
43 9/8 19% 1701 8/6 

1321 16/- EC90 18/- HVR2A 7/- MU14 8/- PEN4ODD T9P4 12/6 VR137 8/6 31.38 8/- 6L7 6/6 12K7 5/- 44 9/8 1881 8/8 
B36 15/-F.CC31 6/6HW/3018/6N14 18/6 23/- TT4 12/8 VR505 8/8 4D1 8/- 6L70 6/6 12K8 11/- 448U 10/- 2050 8/8 
B63 7/6 ECC32 5/8 K238 8/6 N16 18/8 PEN44 21/- Till 12/6 VR10530 4THA 121- 61.18 12/. 12947 7/6 45 10f- 2051 8/6 
BR201 10/- ECC33 8/8 K30G 8/6 N17 18/6 PEN45 18/- TT12 12/6 8/8 4TP 12/. 61.19 18/8 129C7 8/- 40 10¡- 2101 8/6 
BR1050-50 ECH3 18/6 K3OK 8/8 N41 17/6 PEN4O 18/- U36 9/8 VT25 6/- 4TPB 12/. 6LD20 14/- 1'28F7 8/- 47E 10/- 2151 8/8 

10/-ECH34 5/-K40N 816N108 18/8PEN220A 179 9/6 VT61 8/- 4T.;A 12f- 6NL 9/. 12507 6/8 47MG 10/- 2220TH Cl 
BU200 

12%6 E ÓO 4/- K70B 1E/8 NRR 54 18/6 PEN42A82/. U21 8¡- VT105 6/- 5B/ 25/M eN7GT 7/- 12887 ¡- 5585 11/- 4066A 17/8 
C1C 12/6EF5 5/. K80 1216054B 7/- PEN453DD U22 8/- VT109 6/- C5P$NDD EF6 10/KBC32 10/6 0A4 el- P,E/_ U28 12/8 VT119 8/- 5U40 18/- BPI M 12/- 12207 9/- 57 11/- 4687.1 10/8 C10B 

18/8 
8/6 EF9 18/6 KCFO 10/8 OD3 8/- PENDDI7/8 U33 16/8 VT202 6/- al 10/8 6P'26 17/8 129fl77 8/. 61BT 11/- 

6153H/ 
1E/8 

C20C 8/6 EF11 18/6 KF35 7/6 OMI 9/- 13O (7 Pin) U35 18/8 VT'203 el- SZ4 9¡- BP2R 18/8 1Z3 9/8 618PT 11/- 7193 $/g 
C23B 8/6 EF37A 11/- KK2 30/8 OZ4 9/- EE/ U47 V U39 8/- 

IV 10/6 6Q70 8/8 138PA 12/- 628T 11/- 7475 8/6 
C36A 12/8 EF39 8/6 KKS2 10/8 P2 7/- PEN DD U50 8/8 VUlll 8/- 6A4 lOfB SKY 9/- 13VPA 12/- 638PT 9/- 8012 1E/6 
CBL1 21/. EF50 5/- KT-' 5/- P2 4020 22/- U32 6/8 W21 620 10/6 6/170 9- 14B6 1ß . 70LY 8- (11,4 21f- EF51 5/- KT91 10/. f4 Pin) 7/- PTO 17/6 1774 8/- (4 Pin) 9/- OA60 1018 OBA7 8/- 14117 18/6 71A / 9002 12/6 
CV109215/eEK2 SJ6KT33 

P220 9/- 6f. U76 6/- W2l 6A7 101- O2C7 7/- 14N5 12/G 75 8/- OlGEC 
8/- 

CY1 16/8EK32 8/6KT33C 10/- P240 9¡-QP'25B 12/8 U84 15/- wthn) 12/- SA85T 8/6 681Y 11/- 1502 8/8 77 8/- 1904 
19/8 CY10 18/8 ELI 5/- KT35 18/8 P22A 7/- QP290 12/6 U201 15/- W D40 12/- OAB7 8/6 6907 8/- 18 8/0 78 8/_ Philips 14/- MODERN V..LVf:9 - Nearly every type io atock at bargain pricer. Write, call or phone for your needs. 

F.M. TUNER HEAD 

A permeability tuned 
tuner head by a 
famous maker, sup- 
plied without valve 
(ECC85) 18/6 plus 
1/9 P. & P. Valve 
8/6 extra. 

SPECIAL OFFER 
MIDGET 2 GANG CONDENSERS 
Polystyrene cased, with built -in trimmers. Size I x 
I x *ins. Not used, but removed from printed circuit boards. 

UNBEATABLE VALUE 9/- P. & P. 
2 for only If- 

PUSH- BUTTON 
TRANSISTOR SWITCH 

A 3 push -button switch, speci- 
ally designed for transistor 
radios. Button functions pro- 
vided are on -off, long and 
medium wave. The back of switch is also equipped with a rack for mounting a Ferrite 
Aerial. Easily worth IS' -. 
OUR PRICE ONLY 5 /6 P. & P. II -. 
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83 HIGH STREET, MERTON, S.W.19 
CHErrywood 3985(6 

QUALITY RECORD PLAYER 

AMPLIFIER KIT 
A top quality record 
player amplifier in 

kit form. This am- 
plifier (which is used 
in a 29 -gn. record 
player) has a printed 
circuit and has an 
internal fully 
smoothed power 
supply (input AC/ 
DC Mains) using a mains dropper and contact cooled 

rectifier. A flying panel is supplied accommodating 

BASS, TREBLE AND VOLUME ON/OFF 

controls. 2 valves (UL84 and UF89) and linear out- 

put transformer give crisp reproduction from all 

records at 4 watts. Our price for the complete kit 

of parts (including valves) ONLY 59/6 plus P. & P. 6/6. Simple instruc- 
tions 1/6. (Free with kit). 

THE HRRVERSON COMPLETE 

F.M./V.H.F. RECEIVER KIT 

Specially designed with the home AT LAST -A COMPLETE F.M. 
RECEIVER IN KIT FORM ! 

constructor in mind, this kit - - 
enables the construction of a 

completely self -contained V.H.F. 
receiver, at fraction of the normal 
cost of comparable equipment. 
This is basically a quality self - 
powered F.M. tuner plus 2 

separate audio amplifier stages, 
and output transformer and 

speaker. * F.M. Tuning Head by famous 
maker. * Guaranteed Non -drift. * Permeability Tuning. * Frequency coverage 88-100 
Mc/s. * OASI Balanced Diode Output. 

* Two I.F. Stage and Dis- 
criminator. * Self powered using a good 
quality mains transformer and 
valve rectifier. * Valves used ECC85, two 
EF80's, ECL82 and EZ80 
(rectifier). * Fully drilled chassis. * Good quality speaker. * Well designed output trans- 
former. * A. tractive maroon and gold 
glass dial. * Two output stages (using 
ECL82). * Everything supplied, down to 
the last nut and bolt. 

* Compact size. * All parts sold separately. 

OUR PRICE A Plugs` 
4/6 

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 

u stage (3 
stage, 

atts)), enabling good 
amplification and sparkling repro- 
duction to be combined with physical 
compactness (amplifier size. 7 a 3) 
a 61m , high). 
* Modern circuitry design, good 
quality O.P. transformer (to match 
30) keep hum and distortion to 
a low level. 
it The controls volume on /off. 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 for the 

components, 

are leads, chassis, items byptominenï 
manufacturers. 
OUR PRICE 3916 Plus 416 Post and Packing. `9 
.'in. LOUDSPEAKER TO SI. I' I' 14/8 -EXTRA 
.k LI. PARTS SOLD SI?PAIt ATP; .Y 

39/6 

(6.19.6 

14 WATT HI -FI AMPLIFIER 
KIT 

SPECIAL OFFER .. 
6 TRANSISTOR RADIO IN KIT FORM 

Special offer. Limited quantity only of new ex- manufacturer's 
parts to make a 6 transistor 2 wave band superhet chassis. 

Ideal for portable or cable radio. All parts including transistors 

ferrite aerial, printed circuit, etc.. but 
EXCLUDING speaker and cabinet. 

Few Only. P. & P. 2'6 
Simple instructions' 1/6 (Free with kit). £4.5.0 

A kit designed to meet 
the exacting require- 
ments of the radio 
enthusiast, yet remain 
within the price range 
of the average construc- 
tor. A stylishly finished 
monaural amplifier with 
an output of 14 Watts 
from 2 EL84's in push 
pull . Super reproduction 
of both music and speech 

(Frequency response ±3dB c /s -60 Kcis with negligible hum.) 

Separate inputs for mike and gram allow records and announce- 

ments to follow each other and make this amplifier ideal for 

small halls, youth clubs, etc. Fully shrouded Ultra Linear 

output transformer (to match 3 -IS dl speaker), and fully 

shrouded mains transformer (these alone are worth over 

L3.10.0). 2 independent volume controls, and separate Bass and 

Treble controls are provided, giving good lift and cut. Valve 

line up 2 EL84's, ECC83, EF86 and EZ80 rectifier. All parts down 

to the last nut and bolt, including valves, knobs, heavy gauge 

metal chassis finished in glossy hammer green enamel, mains 

and output transformers finished to match. 
P. & P. 6'6 (simple instruction 
booklet I!6, free with kit). ONLY £6a 19.6 

All parts sold separately. 
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b /Valves a ves 'ti`rn post 
AZ I I0f- 
AZ31 10f- 
DAF96 8,- 
DF96 8f_ 
DK96 8,- 
DL96 8/- 
EABC80 9,- 
EAF42 9,6 
EB9I 416 
EBC33 6,9 
EBC4I 8,9 
EBC90 8,6 
EBC9I 8'6 
EBF80 919 
EBF83 13,11 
EBF89 9,6 
EBL2I 23,3 
IEBL31 23,3 
EC9O 4,6 
IEC91 15,11 
ECC8I 8,- 
ECC82 7'6 
ECC83 9,- 
ECC84 I01- 
ECC85 9,6 
ECF80 12f- 
ECF82 [10/6 
ECH42 9,6 
ECH8I 9,- 
ECL80 9,6 
ECL82 10,6 
ECL83 ISt- 
EF36 3,6 
EF41 9,6 
EF50 51_ 
EF50SYL 71- 
EF80 7f_ 
EF85 7/_ 
EF86 12,6 
EF89 8,9 
EF9I 519 
EF9I (BVA) 

7,6 
EF92 6,_ 
EF183 Ist- 
EF184 IS,- 
EK32 71_ 
EL33 I0f- 
EL4I 9,- 
EL84 9/- 
EL91 4,6 
EM34 9,6 
EM80 9,6 
EM8I 10,6 
EY51 9,6 
EY86 I0,- 
EZ40 7,6 
EZ4I 7,6 
EZ80 7t- 
I5Z81 7'6 

FC13 5,6 VRI05/308,- 
FW4/500 VRI50/30 7,6 

I0f- VU39 (MU 
GZ32 11,6 12/14) 8,9 
HL23DD 8/6 Y63 7,6 
HL42DD IA7GT 13,6 

10,- 1C2 11,6 
KT2 5,- ICSGT 12,6 
KT33C 6,- I HSGT 9,- 
KT61 I0l- INS 10,6 
KTIOI 6,- IRS 7,6 
KTW6I 6,6 ISS 6,6 
OZ4 4,6 IT4 ^ 5,6 
PCC84 12,- 3D6 5f- 
PCC85 8,6 3Q4 7,6 
PCF80 8,9 3QSGT 9,6 
PCF82 11,6 3S4 7,6 
PCL83 13,6 3V4 8,_ 
PCL84 I0/- 4D1 3,- 
PL36 1316 5R4GY 9,6 
PL8I I I1- 5U4G 5,- 
PL82 8,6 5V4 11,6 
PL83 9,6 5Y3G 8,_ PL84 9,6 5Y3GT 7,6 
PX25 12,6 5Z4G 91_ 
PY80 7,6 6A7 I0f- 
PY8I 8,6 6A8G 9,_ PY82 7f- 6AKS 5,_ 
PY83 8,6 6AL5 g1_ 
PEN4VA 6AM5 7,6 

10,- 6AM6 41- 
PEN25 5/- 6AQ5 7,6 
PEN45 8f- 6AT6 8,6 
SP4 5/- 6BA6 7,6 
TH2IC 9,- 6BE6 7,6 
TP22 81- 6BH6 9f- 
U10 9,6 6816 9f- 
U25 13,6 6BW6 9f- 
U26 12,- 6C4 4,6 
USO - 8,- 6C5GT 6f- 
UABÇ80 9,- 6C6 5f6 
UAF42 9,6 6D6 5,- 
UBC4I 8,6 6CH6 7,6 
UBC8I 11,4 6F6G 71- 
UBF80 9,- 6F6M 7/6 
UCC841011I 615GT 
UCC85 9,6 6J5M 6,6 
UCH42 9,6 616 4f- 
UCH8I 9,6 6J7G 6,6 
UCL82 1116 6K7G 3,6 
UCL83 13,6 6K7M 6,9 
UF85 9,- 6K8G 6,6 
UF89 9,- 6K7GT 5,9 
UL41 9f- 6K8GT 10,- 
UL84 9t- 6L6G 8,- 
UU6 19'3 6L6M 9,6 
UYIN 12,6 6L18 11,6 
UY41 6,6 6N7GT 7'6 
UY85 7,- 6Q7G 7,6 
VP23 5,- 6Q7GT 9,6 

6SK7 61_ 
6SL7GT 8f 
6SN7GT 7,6 
6SQ7 9,3 
6U4GT 121- 
6V6G 5,- 
6V6GT 7,9 
6X4 7,6 
6X5G 71- 
6X5GT 7f- 
6/30L2 12'6 
786 10,6 
7B7 8,6 
7C5 8,- 
7C6 8f_ 
7H7 8f_ 
7S7 9,6 
7Y4 6,6 

OF! 12,6 
OP13 22'3 
2A6 5,- 
2AH8 12,- 
2AT7 7,6 
2AU7 8,- 
2AX7 8/- 
2BA6 9,- 
28E6 91- 
2C8 
217GT 10,6 
2K7GT 6,6 
2K8GT 13,6 
2K8M 13,- 
2Q7GT 6,6 
2SK7 6f- 
2SL7 8f_ 
2SN7GT 

10,- 
5D2 719 

25A6G 8,- 
25L6GT lot- 
25Z4 9,6 
25Z5 7t- 
25Z6 10,- 
30FLI 10,6 
30L15 23,3 
30P4 I5,- 
30P12 12,6 
30PLI 12,6 
35Z3 12,6 
36L6GT 10,- 
25Y5 9f- 
35Z4GT 8,- 
42 8,- 
35Z5GT 9,6 
50L6GT 8,6 
75 I0!6 
80 8,6 
(42BT 3,6 
2IODDT 4,6 
2IOVPT 3'6 

V6/2R 9'3 
TRABSIO2TORS 

0C44 7,6 
0C45 I0,- OC70 6,6 0071 0072 8,- 0073 161- 0075 0077 1St- 0078 8,- OC81 0084 II,- OC 170 13,6 0C171 

GERMANIUM DIODES 0A70 3,- 0A73 3,- 0A79 - 0A81 3, 0A85 
31- 

0A91 0A95 3,6 CG6E 41_ CG 12E GEX34 4f_ GD9 4t- GD4 

6f6 
8,- 
8f- 

14,6 

3,9 
3,6 
4,- 
4,- 

AUTOMATIC RECORD 
CHANGERS 

BSR Monarch UAI4 £6.19.6 
Collaro C60 Studio £7.19.6 
Garrard Autoslim £8.19.6 

SINGLE RECORD PLAYER 
E.M.I. 4 speed with pick -up .64.9.6 
BSR Monarch GU6 E4.19.6 

METAL RECTIFIERS 
Battery Charger Types, 12 volt. 2 amp 
71 -, 3 amp I01 -, 4 amp 12/6, 5 amp 14/6. 

CHASSIS 
Aluminium, undrilled, all 21in. deep, 
6 x 4in. 416, 8 x 6in. 6,3, 10 x 7in., 713, 
12 x Sin. 519, 12 x Sin. 6,9, 12 x 8in. 8,6, 
14 x Sin. 6, -, 14 x 9in. 121 -, 16 x 6in. 9,3, 
16 x 10in. 141 -. 

LOUDSPEAKERS - 
ALL 3 OHM IMPEDANCE 

Round Types -I $in. 1716, 2 }in. 1716, 
Sin. I5f -, 6 }in. 1616, 8in. 1716, 12in. 29'6. 
Square Types- 2-,in. I8/6, Sin. 1916, 
4in. Tweeter 1216. 
Elliptical Types -6 x 4in. 15/6, 7 x 4in. I5'6, 8 x 6in. 1716, 10 x 6in. 211 -. 
We also have in stock TSL Lorenz 
LPH65 E1.17.8, WB HF812 E4.5.6, 
WB HF9I2 E4.10.6, WB HFI012 
E5.2.6, 12in. RTC 15 ohms unit E5.5.0. 

MICROPHONES 
Acos Mic. 39/1. Stick Type 37/6. Table Stand for above 716. Floor Stand Adaptor I2í6. 
TSL Type MI Dual Impedance 
Microphone with High (50,000 ohms) or Low (200 ohms) matching 84/ -. TSL Stick Microphone MX3 351 -. Acos Mic.40 19,6. 
Acos Mic.45 29,6. 
Microphone Model BM3 451 -. Table Stand to suit above I2/6. 

CHASSIS CUTTERS 
Type IA, á x fin. 23, Type 2A, 1 x !fin. 26,9; Type 3A, If z 1 }in. 27,3; 
Type 4A, 11 x tin. 36,3. 

EXTENSION LOUDSPEAKERS 
Plastic covered cabinet, cream and grey, 
with 8in. uni: and volume control, 3716. 
As above, Sin. unit, without volume 
con crol,a27f6. 

LOUDSPEAKER CABINETS 
Baffle type, walnut finish, for 8in. 
units, 211 -; IOin. units, 25,6; 7 x 4in. 
units, 1716. 

MAINS DROPPING RESISTORS 
For Ultra Twin SO, both types, S,3 ea. 
For Philips 14IU, 5,3 ea. For Pye 
Piper, 619 ea. For KB Rhapsody 7/6 ea. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

April, 1962 

TV DOUBLE POTENTIOMETERS 
For Ekco T208, T209, etc., 13,6. For 
Bush TV53, 56, 57, etc., 1316 ea. For Pye V I4C, etc., 1316. 

RECORDING TAPE 
Sin. reel, 600fc., Acetate 1316 
Sin. reel, 900ft. PVC 211_ 
7in. reel, 12000ft., Acetate 23,- 7in. reel, 1800ft., PVC 3716 

RECORD PLAYER CASES 
Baseboard cut suitable for a BSR UAI4, available in red, turquoise, grey and black /yellow. 631- ea. 
Amplifier and Loudspeaker to suit 
above, 651 -. 

MARTIN RECORDAKIT 
Kit for use with the Collaro Studio Deck. 
Amplifier assembled and tested with 5 BVA valves, controls, switches, transformers, knobs and full instructions. 3 watts output, Magic Eye indicator, separate volume controls for recording level 
and built -in loudspeaker. Input sockets fo.' use with microphone radio and pick -up, etc. External speaker socket ¿11.11.0 This amplifier can be fitted into your own cabinet, or a smart two tone leatherette covered wooden 
case complete with 9 x Sin. high quality loudspeaker can be pur- chased for E5.5.0. 
The Collard Studio Deck, complete at £10.19.6. 

BLUE PRINTS AS ISSUED WITH "PRACTICAL WIRELESS ". 
SEND STAMPED ADDRESSED ENVELOPE FOR DETAILED 
PRICE LISTS FOR MINI -AMP, CITIZEN, TUTOR. 

MULTI -RANGE TEST METERS 
Pifco All in One Radio Meter, 3216. 
Test Master Model 200H, 20,000 ohms 
per volt, E6.19.6. 
Caby Model A10, £4.17.0. 
Caby Model B20, E6.10.0. 
Taylor Model 127A, £10.10.0. 

TRANSISTOR KITS, ETC. 
Alpha Kit, Six Transistor, 2 Wave- 
band superhet, £10.19.6. 
P.W. Printed Circuit Transistor Six, 
in the new cabinet, E7.19.6. 
3 Valve TRF Kit, in contemporary 
wooden cabinet, E5.19.6. 
Repanco I Valve Battery Receiver Kit, complete with headphones, battery, 
etc., 45, -. 

CATALOGUE 
OUR 1962 CATALOGUE 'IS NOW AVAILABLE. PLEASE 
SEND If- IN STAMPS FOR YOUR COPY. TRADE CATA- LOGUE ALSO AVAILABLE, FOR WHICH PLEASE 
ATTACH YOUR BUSINESS 

LETTER HEADING 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d., Minimum Parcel 
Post charges 2, -. Please include sufficient postage with your order. Minimum C.O.D. fees and postage 
3,6. These Postal Rates apply to U.K. only. For full terms of business 
see inside cover of catalogue. 
Personal shoppers 9 a.m. to 5 p.m. Mon, to Friday. Saturday IO a.m. to I p.m. 
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DIGITAL COUNTER 
Registers 
up to 
99.999 
Complete 
with arm 
a n d 
sMpriay ng. 

be 
manually 
or solen- 
old opera- 
ted. Side 

knob easily resets to zero from 
any number. Size 21 x la x lain. 
overall 27/6 P. & P.2/8. 

lit 11(.1:1 

ki TRUTEST 
4 %, 5 watt STEREO 

AMPLIFIER 
Individual Stereo Volume 
Balance Controls 
For both Stereo and Monaural 

Fully wired, ready for Stereo 

Controls include stereo /mono 
switch, tone control switch and 
on /off switch. Inputs for crystal 
or ceramic cartridge. Speaker 
output terminals. A.C. mains. 
230 v. Size 41 x 54 x 41 in. 

£6.19.6 Never bef 
such valuore e! 

1087 

TELEGRAPH TRANSMITTER AND 

MORSE PRACTICE OSCILLATOR 

Can be setup with 
others for net- 
work practice in 
classrooms. 
groups. house to 
house. etc. Ad- 
justable spring 
tension and con- 
tact clearance. 
Complete with 
buzzer, 50ft. wire 
on reel, ground 
spike and wire. crystal ear- 
phone, morse sheet. Only 
battery. 
19/6 P. & P. 218 TWO FOR 40 /- Post Free. 

ounce::. Uses 1.5 V 

t SI% l:IISAL TEST LEAD KiT IN 
PLASTIC -- Consists of 4tln. 

long x tin. dia. red 
and black plastic 
handle pin prods 
with heavy duty 
37in. rubber leads 
with 5000v. break- 
down insulation ter- 
minating tin. long x 
fin. dia. plastic grip 
banana plugs. 3 sets 
of interchangeable 
terminals are inclu- 
d ed (spade lugs. 
phone tips, alligator 

slugs. 9/6. P. & P. 116. 

FULL RANGE HIGH FIDELITY! 
12In. Mechanical Two -way 
Loudspeaker Model CR.I2AE 
This speaker embodies two repro- 
ducing cones mounted coaxially 
with power coming from the same 

voice coil. The F. larger cone re- 
j produces the 

lowerfrequen- 
cies and the 
small cone gives 
you efficient 
high frequencies 
reproduction. 
Due tothedouble 
cone construc- tion, velvet 
smooth cross- 
over is possible 
and brings you 
the finest in high 
fidelity music 
reproduction. Specification: 
Freq. response: 

30 to 18,000 c.p.s. Resonant freq: 
45± 10 c.p.s. 
Capacity: 10-20 watts Sensitivity: 
102 db /w. Voice coil impedance: 
16 ohms Mechanical crossover 
freq: 1800 c.o.s. Diameter: 1211n. 
Depth: 311n. Voice Coil diameter: 
2in. Baffle opening diameter: 111n. 

ONLY £8.8.0 P. 4&f P. 

PORTABLE SOLDER- 
ING IRON ODEL 

clips), all silo Is 
TRANSISTOR I SI51) 

1000 C/S SPOT' 
AUDIO 

GENERATOR 
Battery operated. 
simplest operation. 
Ideal for all types Of 
alignment of ampli- 
fiers.recelvers,trans- 
mitters. Used for 
measurement of gain, 
fault finding, distor- 
tion. Test all audio 
requirements. 39/8. 

AND A.C.RELIMINATOR 
MODEL 
LA.6P 

A "141UST' 
for every ; 

transistor 
set owner :'. 
Over 20,000 

y 
sold. Rush 
your order !_ 

NOW. 

P.P. 1/6 

30 watts. Designed on an 
entirely new principle for light 
weight applications. Highly 
stableheat characteristics ensure 
long life and safety in use. The 
Model BPI features a removable 

thetiptá d barrel to 
used to cover 

the 
iron to be carried safely even 

A MINIATURE 
TAPE RECORDER 

IN KIT FORM 
Consisting of three transis- 
tor amplifier, recordpiaY, 
volume control, miniature 
speaker. forward- stop -re- 
wind -switch, reel of tape 
and spare reel. motor. att- 
ractive coloured case, Mic 
and earphone sockets, 
pick -up coil, mike, ear- 
phone and carrying handle 
supplied. Standard battery 
operated. Simple to put 
together Brand 

less than 
and 

guaranteed. 

ONLY £6.19.6 
...... A guaranteed saving of at 
i... least £4! Results compar- 

able with similar built-up recorders 
details. Ordeat arly. 

12 gns. 

4 TRANSISTOR 
PUSH -PULL AUDIO 
AMPLIFIER MODEL 
PK -543 
A ready built miniature 

input and output ot trans- 
formers. 4 transistors. 9 

volt battery snap cord 
(for Power; speaker and 
volume .-'unection leads. 
Ideal for use with record 
players. intercoms. hearing aids. 
tape recorders. etc. Complete 

while hot. Supplied complete with full instructions and circuit 
with Vinyl bag. mains lead and die. ram. pRWF, 52J6 P. &P.11e 
Plug. 

Save those batteries by running 
your transistor set direct from 
A.C. Mains. Reactivate all your 
old 9V batteries. 
Unit contains neon indicator 
and standard battery oonnec- 

mains lead and plug. 
yards of 

cord for connection to set. 

PORTABLE 
TRANS /RECEIVER SETS 

Consisting of trans /receiver 
covering 7.4-9 Mcls range up to 
10 miles, complete with 5 valves 
headphones, microphone. junc- 
tion 

_ 

box and 6ft. telescopic 
aerial. Only requires 120 v. and 
3 v. dry battery. Only 801- per set. 

Batteries 20w perrsett extra.ree. 

COMPONENTS 
As previously advertised 

PS.35 Sub -miniature 
plug and socket 3/6 Dr. 

C)í.25 "Tiny" plug and 
fi /8 Dr. socket 

CH.305 Chrome sub- 
miniature plug and 

3/8 pr. socket 
82.16 5k Edgwise vol- 

ume control with 
418 ea. switch 

CR /5 Crystal earpiece .. 8/- ea. 
MR.4 Magnetic earpiece 8/- ea. 
MC.1 Crystal mike fn- 

0f8 ea. serf 
P.217A 21in. square Bohm 

TP 
miniature 

t21inspround 75 
16/6 ea. 

ohm miniature spea- 
ker 1 7/8 ea 

L 
drive00 and i out ut 

T 
transformer 

0 Mns ampp D /PDT 
818 pr. 

Switch 3/6 es.. 
PVC.200 208pF mini- 

ature tuning conden- 
ser ea. set 

P lease add P. & P. on above items 

. All for ony 1819 
Our goods must b" seen to be fully appreciated visit to 87 Tottenham Court Road wall be most rewarding. 

M.alf. ORDERS TO 

(DEPT. P.). 3"_a COPTIC STREET. 
LONDON. W.C.I e /da adio 

CALLERS WELCOME AT 

P7 TOTTENHAM COURT ROAD. 
LONDON. W.I MUS 9608 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £14 (Carriage Paid) A.C. ONLY. Chassis size 15 x 61 x 511n, high. New manufacture. Dial 141 x 41n. in black and gold. 
Pick -up. Ext. Speaker. Ae., E., and Dipole Sockets. Five push buttons-OFF L.W., M.W., F.M. and Gram. Aligned and tested O.P. Transformer. Tone Control. 1,000 -1,900 M.; 203-500 M.; 88-98 Mc /s. 
Speakerr and Cabinet oBfitEchassis B A(tab a model), 47/6 (post 2/6). 10 x bin. ELLIPTICAL SPEAKER. 20 / -, to purchasers of this chassis. TERMS: -(Chassis) £5 down and 5 Monthly Payments of £2, or with Cabinet and Speaker 25.10.0 down and b Monthly Payments of £2 Cheap Room Dipole for V.H.F. 10 / , Feeder 6d. yard. 

THIS SUPERB SET FOR £10 
A really elegant t- transistor radio covered in sponge clean Duracour fabric, in latest two tone shades. M.W. and L.W., ferrite rod, provision for car aerial. -colour scale. With PP9 battery giving 300 hours use. Weighs under 4 lbs. With carrying handle. 12 x Thin. high x 44in, at base tapering to 2in. at top. brand new, fully guaranteed. £10. Carr. paid. Worth £I6. 

COMPLETE V.H.F. /A.M. RADIO FOR £12.10.0 
(carr. paid) 

Brand new set, in superb walnut cabinet (size 19 x 84 x 144ín. high). Covering 88 -100 Mc /s. 16-49 M.. and 
with 2 tappings. Ferrite r200-250 aerial A.M. Controls: volume on /off, tone, tuning. w /change. Gram and ext. speaker position provided. Valves 12AT /, 12A116. 6ßJ6, LABCSO 6BW6 and metal rectifier. Fully guaranteed. Today's Value £20. 

AUTOMATIC 
UR E CRYSTAL CARTRIDGE 

CHANGERS. ALL 4-SPEED 
extra). Latest 

7 12in. only 27.15.01aMotor board for 
model, 

. UA14 or any 
3/6 (post 1/6). Both UA14 and C.60 fitted monaural cartridge but wired for stereo. 

REREC BATTERY RADIO IN MAKER'S CARTON. Valves DK96, DF96, DAF96, DL96. Two Short Wavebands 16 to 49 M. and 25 to 75 M. Cabinet 12 x 71 x Sin. ONLY 25 (2/6 p. & p.); MW and SW 25.4.0 (plus 2/6 p. & p.). 

SELF -POWERED VHF TUNER CHASSIS. Covering 88-95 Mc /s. Mullard permeability Tuner, Dims. 
101 x 44 x 5in. high ECC85, EF91, EF91 and 2 diodes. Metal Rectifier. 
Mains transformer. Fully wired 
Room s dipole 1Ó/E71330000 (ohm twin feeder. Bd. yd. Tuner without 
power pack £8.14.0 (carr. paid). 

PUSH -PULL 
AMPLIFIER £5.5.0 

(4 /- Carr.) 
Brand new 200 -240 A.C. mains Bass, treble and vol. controls. With valves EMU, ECC83 and 
2 -EL84 giving full 8 w. Chassis 
12 x 35 x 31in. With o.p. trans. for speaker. Front panel (normally screwed to chassis) may be removed and using as "flying panel". Stereo version z z 4 w. same price. 

"SAXONY" MINIATURE FULLY BUILT 4V. 
BATTERY PORTABLE 

For full M.W. coverage, in tan or black cowhide case. 65 x 35 x 24 in. Carrying handle. 21 in. P.M. Speaker. Ferrite aerial, Valves 1R5, 1T4, 1S5, 3S4. Under 111bs. Fantastic performance. Foreign. B153 and U2 batteries included. 26.12.6, carr. paid. Earpiece 7/8. 

"LEECO" COMPLETE 6 TRANSISTOR 
POCKET PORTABLE 

For M.W. coverage. ..lin. speaker, 41 x <4 a 111n., under 8 ozs. £8.19.8 inc. earpiece and case. 

TRANSISTOR BABY ALARM Two 
units together. 

moulded 
ULLY 

with 
UILT 

connecting 
kitaBattery plug 

, laded, lasts months. Is excellent Intercomm. ONLY £5. carr. paid. 

TAPE 
Top 
1200ft 

quality 
7/8:1 Long play, 

attractive 
5bin 

oxs. d 
1200Sft., 

td. 
18/ 

77m 

f6 28/ -. AH plus 1/6 post. 

COLLAR&, STUDIO TAPE TRANSCRIPTOR, 3 MOTORS, 3 SPEED. 11, 31 and 74 1.P.S. Push buttons. 210.17.8 (10 /- carr.) incl. spool. 

SUPERIOR GRAMOPHONE AMPLIFIER 
3 valves, 4 watt 

131 x 711n. (2110. front to back). a iron t controls, bass, treble, vol. on -off, 641n. round speaker; UY85. 1.1F80 and UL84. Mains trans. 200- 240ac; "gold" fret front. ONLY 70/- (p.p. 3/6). 
GRAMOPHONE 

AMPLIFIER 
With 51n. SPEAKER 
Baffle 124 x 6ín. ECL82 and Rectifier, Tone and Vol- ume On /Off switch. Two Knobs. Ready to play. Useful for Stereo. ONLY 
57/ -, post 3/ -. 

3 -VALVE AMPLIFIER (Inc. RECT.) 
24 watts. ECC83, ECL82 and EZ80. Controls, volume, bass and treble. On /off switch. Mains and O.P. trans. and 61 x 4Iin. Celestion speaker. Suitable for microphone input and for Guitar. Chassis as for push -pull amplifier. 851- P. & P. 9/ -. 
Also acts as telephone amplifier using pick -up coil, price 14J-. Chassis 12 x 34 x 341n. Fixed front panel. Price includes handsome walnut finish polished cabinet. 13 x 741n, facia containing high quality 3 ohm P.M. speaker 54 x 44ín. 

MAINS OPERATED RADIO CHASSIS AND AMPLIFIER OF FAMOUS MANUFACTURE 
Chassis 10 x 54 x 41n, front to back. Valves: UBC41, UCH41, UF89, 
UL84 with metal rectifier. 5in. speaker. Ferrite rod aerial. Tone. vol. and gram, position. 
Covers L. and M. waves. Limited quantity at only £6 (5/- carr.) Complete with small dial. Unused and in working order. 

UNREPEATABLE OFFER OF AM -FM 
CHASSIS AT ONLY £9.9.0 carr. pd. 

A small quantity ct Printed Circ tit chassis by famous manufac- 
O.pe tranValves r 23 ohm speaker, C Chassis 14 x 

UL84 and 
Tin. U Front concentric, left -Vol. and Tone: right -W /c and Tuning. 

Ext1 sp ;cP.0 
centre 

Maí ssisolatting transformer bfree.o Covers ong. Med., VHF (87 -101 Mc /s). Unused slightly tarnished, but not dirty; New Mullard Valves; not our manufacture, so no guaran- tee. Dial in gold and brown, size 13 x 34ín. 

Send 6d. (stamps will do) for 20 page illustrated catalogue. All New Goods. Delivered by return. (C.O.D. 2/- extra). ALL ITEMS GUARANTEED 12 MONTHS -R.V.A. VALVES 3 MONTHS- CLOSED SATURDAY. 
GLADSTONE RADIO 

"SCALA," CAMP RD. FARNBOROUGH, Hants. Farnborou:h 3371 
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THE "CANTATA" 

6- TRANSISTOR 

AND 

DIODE PORTABLE 

COMPLETE KIT FOR 
ONLY 

#7.19.6 
(post 316) NO EXTRAS 

* 500mW push -pull output. * Ferrite rod aerial. 
* Car aerial socket and coil. * M.W. and L.W. full coverage. 

* Operates on two 4.5v. cells. * Printed circuit board 81 x 2fin. 

* eo All 
íhles 

drilled 
oare. 

and component positions marked on reverse 

* Booklet of full instructions 2/6 for 16p. (refunded on purchase 
of kit). * Size 9 x 31 x lin. * B x 211n. P.M. high quality speaker. 

* Attractive Vinair covered cabinet, two tone. 
* Two batteries 5/6 the pair. 
* High Sensitivity. * Good selectivity. 
* Mullard transistors 0C44, 2 x 0C45, OC81D. and 2 x OC81. 

* Top grade Weymouth Radio Coils and transformers. 
* Alignment service if required 17/6 (inc. post). 
* Write for list of prices. 
* Ml parts supplied separately. * Built ln two hours. 

"Cantata" and in saigne case only 86, carr. paid. 
similar to 

PRACTICAL WIRELESS 
1089 

TO CLEAR 
A tevr CONTINENTAL 

1l2X 9 x 210. 
STEREO 

mike, piicklup, 
with 

apeDfetc. 

2x21 watts. 200-240v. A.C. Special Price 117 (post b / -). 

BRAYHEAD"T AO NST NI KIT 
TRANSISTOR 

CONSTRUCTION 
Two Mullard transistors and diode. Seven circuits can be built 

Inc. transmitter and receiver. 15 page instruction book. 

Includes rilly onecessary e 25. ur pricee42 /6 (postt2 /6) 
t for a beginner. 

3 -VALVE AMPLIFIER (Inc. RECT.) 
4 watts. Valves ECM. EL84 and 
EZ80. Controls, volume, bass and 
treble. On /off switch. (Chassis size 
61x3a211n.)611n. round or7x41n. 
elliptical speaker. input.oAC 

suitable 

67/ -. P. & P. 3 /-. 

SPECIAL OFFER OF GOOD - 
MAN 10 x elm SPEAKER. High 
gauss, with doped cone specially 
suitable 
Price27 /6 (Post g2 / fidelity work. 

6) 

TAPE RECORDER FOR ONLY 517.17.0 
A QUALITY ARTICLE 
Valves EZ80. ECCB3. ECL82, 

8850Mt. Tape anCrystal xtra spool. 
afin. /sec. Mike and Radio 
inputs: Vol. on /off tone, 
Ext. L.S. and Monitor. Fast 
forward and reverse. Cannot 
be accidentally erased. 
Magic Eye Indicator. 6 x 4in. 
Speaker. Cabinet 14 x 114 

built and 
inDcabinecompletely 

B.S.R. "MONARDECK" TAPE DECK SINGLE 
SPEED 

Our price only 67.2.6 (5 /6 carr.). 850ft. first grade tape Min. 

plastic spool. 16/-. post u -. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 range), 90v. 15mA and 1.4v. 

for 
125mA. 

4216 
(2/6 

and 90v. mA at 
A.C. 

ame 
Size x 31 x 21n. Also 

: TECHNICAL 
TRAINING 

: in radio 
television and 

: electronics 
Whether you plan to have your own business, to 

become an 
industry, or to 

electronics up your knowledge and rstudy 
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. 

E XAMINATION 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 on 

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

9. 

INTERNATIONAL OOORSRESPONDENCE 
(Dept. 171), Intertext House, Parkgate Road, 

London, S.W.11. 

Please send book on 

Name _ 
Age__ 

(Block Letters Please) 

Address 

Occupation _._.. 
4.62 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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Brand new, individually 
checked and guaranteed 

VALVES 
AL60 6r- EBC90 Si- EY91 316 
AR8 5r- EC52 8f- EZ40 7r- 
ARDDS 2/- EC70 IV- EZ4I 619 
ARP3 3/- EC90 201- EZ80 61- 
ARP4 316 ECC81 516 EZ8I 6r9 
ARP12 2r9 ECC82 616 FW4/500 
ARP2I 516 ECC83 7r- 6r6 
ARP24 316 ECC84 71. G120/IB 91- 
ARP34 4r- ECC85 81- GL450 IOr- ARTH2 71- ECC91 4f- GL464A 101- ATP4 2r9 ECF82 8r6 GZ32 9r- ATP7 516 ECH42 716 H63 7r- AUI SI- ECH8I 719 HL23 6r- AU4 Sr- ECL80 81- HL23DD Br- AW3 4/- ECL82 9f- HVR2 124 
AZ31 81- EF22 71- KRN2A 19r- B54A 5,6 EF36 316 KT3I 8r- BT45 151. EF37A 8/- KT32 8f- 
B198 201- EF39 4/- KT33C 41- 
BT83 22/6 EF50 2/6 KT44 613 CV54 $/- EF54 313 KT63 51- 
CV264 20r- EF55 5/. KT76 10r- 
CY31 7/6 EF70 41- KTW62 716 
D41 3/3 EF73 6r- KTW63 616 
D77 413 EF80 516 KTZ41 6r- DA30 12/6 EF85 616 MH4 3r6 DAF70 351- EF86 71- MH4I Sr- DAF91 6r- EF89 719 ML4 41- 
DAF96 716 EF91 3r6 ML6 6r- 0041 4/- EF92 31- MS/PEN V- DEIS 15r- EF95 5/- NT2 9r- 
DETi9 3/6 EL32 319 083 71- 
DF22 71- EL33 81- 0C3 5r- 
DF39 4r- EL35 61- OD3 51- 
DF72 7r6 EL4I 8r- OZ4 5f- 
DF91 313 EL42 81- PCC84 71- 
DF96 81-. EL84 7r- PCC85 81- 
DK96 713 EL85 I0/- PCF80 71- 
DL92 61- EL9I 416 PCF82 8/- 
DL94 61- EM80 8/. PCL82 816 
DL96 8r- EM84 91- PCL83 111- 
EA50 If6 ENSI 1S1- PCL84 W- E/W.80 713 EP7I 616 PEN45 416 
EAC91 4/6 EP72 51- PEN46 51- 
E834 If6 ESU208 6r- PEN65 6/6 
EB91 319 EY5I 81- PEN220A 31- E$C4I 719 EY86 8/- PL36 1016 

PLBI 9r- VP41 516 6AK7 716 
PL82 8r- VR99 8/- 6AM5 SI- 
PL83 10r- VRI05/30 6AM6 4/- 
PT15 101- 716 6AQ5 7r- 
PT25H 7/6 VRI50/30 6AT6 51- 
PX4 191- 713 6B7 516 
PX25 9r- VT4C 25r- 6B8G 2r6 
PY32 121- VU39 6/- 6C4 216 
PY80 6r9 W31 71- 6C5 6/. 
PY81 71. X66 8/- 6C6G 31- 
PY82 8r- Y63 54 6C8G 51- 
PY83 713 Y65 41- 6D6 
PZI-35 9r- Y66 8r- 6F6G 41- 
QP2I 61- Z31 6/- 6F7 51- 
QP25 513 IA3 3r- 6F8G 5/- 
Q575/20 619 IASGT Si- 6F12 416 
QS95/10 619 IC5GT 716 6F17 51- 
QS108/45 1D8GT 6r- 6G6G 216 

6/9 IE7G 7r6 6H6M 1/6 
QV04/7 12/6 IG6GT 61- 615 3/6 
R3 81- IL4 316 6J5G 31- 
R3/I0 41- !LDS 51- 6J6 413 
R10 1216 1R5 61- 6J7G 51- 
REL2I 251- 1S5 519 6K6GT 61- 
RK34 216 1T4 4r- 6K7G 213 
RX235 101- I W4 61- 6K7GT 4/9 
SP2 41- 2A3 S/- 6K8G 519 
SPI3C 416 2A5 61- 6K8GT 813 
SP4I 2/6 2A6 71- 6K8M 816 
SP61 2r- 2C34 216 6L5G 61- 
SU215OA 2X2 41- 6L6 91- 

419 3A4 51- 6L6G 616 
141 71- 3B7 5/- 6L7G 416 
TP25 151- 3824 51- 6L34 416 
TT II 31- 3E29 6N7G 519 
TZ20 161- (829B) 60r- 6N7GT 61- 
U12/14 8f- 3Q4 61- 6Q7G 6r- U17 51- 3Q5GT 9/- 6R7 6/- 
U18 616 3S4 51- 65A7 61- 
027 81- 3V4 61- 6SC7G 416 
U52 51- 5T4 91- 6SC7GT 51- 
UBF80 81- 5U4G- SI- 6SG7 51- 
UCH42 7r6 5V4G 81- 6SH7 31. 
ULII S/- 5Y3GT 6r- 65J7 5,6 ULI2 51- 5Z4 816 6S17GT 5/9 
UL4I 71- 5Z4G 8/- 65177 616 
UL84 7/6 6AB7 41- 6SK7 513 
UL85 71- 6AC7 31- 6SL7GT 616 
UU9 5,6 6AG5 31- 65N7GT 416 
UY41 6r- 6AG7 61- 6SQ7 61- 
UY85 616 6AJ7 413 
VP23 316 

AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All U.K. Orders 
. . . verseas ostage extra a costs. 

6V6GT 51- 80 516 
6X4 51- 81 91- 
6X5GT 51- 82 81- 
6Y6G 61- 83V 91- 
6Z4 516 84 81- 
7B7 716 85A1 91- 
7H7 7/3 85A3 ISr- 
7C6 71- 89 6/- 
7C7 616 210VPT 
7Q7 71- 7-pin 216 
7V7 5/- 250TH (9 
7Y4 61- 350B 81- 
7Z4 4/6 393A 151- 
8D2 2/6 705A ISr- 
9D2 31- 7158 60r- 

2A6 216 717A 816 
2AH7 51- 801 61- 
2A17 S/6 803 22/6 
2AU6 91- 804 551- 
2AU7 61- 805 301- 
2AZ7 71- 807AMER 
2C8 31- 61- 
2E1 2216 807BR 61- 
2H6 21- 608 8/- 
2K7GT 416 813 601- 
2K8M 716 815 401- 
215GT 3/6 616 30/- 
2Q7GT 414 826 10/- 
2SA7 7/6 829A 301- 
2SC7 41- 832 151- 
2SG7 41- 32A 351- Special 
2SH7 3/- 843 714 Valves 
25J7 51- 866 101- 2J31 451- 
2SK7 316 872 201- 3A/1481451- 
2SL7 71- 930 81- 33/170/E 135 
2SN7 81- 954 41- 3J1 92/E 
2SR7 61- 955 2/6 (37.10 
5D2 61- 956 21- 4131 (35 
20A2 1716 957 51- 4150 L35 2186 91- 958A 51- 5021 E3 
30 51- 1616 31- 723A/0 501- 
35L6G1 81- 1619 51- 725A 301- 
351 1716 1625 61- 726A 2716 35Z4GT 71- 1626 416 ACTE 1601- 
37 41- 1629 416 ACT9E12.10 
38 41. 4043C 1316 CV 193 301- 
58 61- 6064 101- CV980 31- 
59 61- 6120 41- E5077 2001- 
75 516 7193 119 KR6/3 £4 
76 51- 7475 31- LS7B 30f- 

- 77 61- 8013A 25r- WL4I7A 6AK5 51- 6V6G 416 78 7r- 8020 10/- I5/- 

9001 áf- 
9002 516 
9003 61- 
9004 216 
9006 2/6 

Cathode 
Ray Tubes 

ACRI IS/- 
CV 1596 
(093) 551- 

090 50r- 
3FP7 251- 
5BPI 351- 
SCPI 4216 
5FP7 451- 
7BP7 401 - 
12DP7 60/- 
VCRX258 
(with scann- 
ing coil) 45r- 
VCR138 30/- 
VCR I39A 

351- 

Photo 
Tubes 

CMGB 9r- 
CS16 I2/6 

below 10 /-. 1/- P. & P. 2/6 over 10/-. Orders over C3, P. & P. free. COD 2/6 extra O P TELESCOPIC MAST. 34ft. Consist- 
ing of 6 sections of steel tubing of such internal and external diameter that the 
smaller sections may be collapsed with the largest section. Immediate erection. 
Absolutely complete with brackets, guys, 
pegs, spikes etc. 112.10.0. Carriage and packing 18/ -. As above but 20 ft. 
£7.10.0. Carriage and packing I8/ -. FIELD TELEPHONE TYPE "L" 

' Excellent guaranteed condition, £5.S.0 
per pair, carriage paid. 
RECEIVER TYPE BC342. 110 v. A.C. 
1.5 -18 Mc /s. (22.10.0, carriage 30/ -. RECEIVER TYPE BC312. As above but 
12 volt battery. (22.10.0, carriage 30/ -. RI09 RECEIVER. Covering 2-8 Mc /s 6 v. D.C. with sec of spare valves and carrier. 
Brand - new in original packing case, 
66.18.0, including delivery in U.K. 
RIO9A RECEIVER. Covering 2 -12 Mcrs 
17.15.0. Free delivery in U.K. 
VIBRATOR UNIT. 12 v. /160 v. 35 mA, Ex:eedingly well filtered and smoothed, 
Excellent for car radios. Including one 6X5G valve and vibrator 17/6. P. & P. 7/ -. MARCONI SIGNAL GENERATOR. 
TFI44G. 85 kc /s, 25 Mc /s. Made up to new standard. £70 delivered free. 
SPECIALLY BUILT POWER PACK 
for TC5 Receiver. 230 v. A.C. mains, in- 
cluding 6X5GT valve, £3.10.0. Carr. 5/ -. VACUUM CONDENSER. 32,000 v. 
5OpF. 1216. P. & P. 3/6. 
AR 83's. Completely rebuilt with new 
PVC wiring. Type 'D' £7S; Type'L'. F 170. CARBON INSET MICROPHONE, 
G.P.O. Type 216. P. & P. 1/6. 

BRAND NEW ORIGINAL SPARE 
PARTS FOR AR88 RECEIVERS 

I.F. Transformers. Ist, 2nd, 3rd, 4th (for 
f r,type. 

D), 1216 each or complete set 

I.F. Crystal Load, 1216 each. 
Plates escutcheons (for D and LF), 
151- each. 
Dials (for type D), 101- each. 
Log3ing Dial (for D and LF), 101- each. Filter Chokes (for D and LF), 22/6 each. Output Transformers (for LF), 301- each. Antenna Trimmers (LF and D), 216 each. Filter Condenser 3 x 4µF, (2.10.0. 
Condensers: 

3 x .25µF (D and LF), 2/6 each. 
3 x .01µF (D and LF), 216 each. 

RF Antenna Inductors (D and LF), 
716 each. 
Mains Transformers (LF), E3 each. Small Trimming Tool, 71 -. 
Small Mica Condensers, various 
values, I/6 eats. 
Instruction Mamal for AR88D, II. 
19 SET OWNERS. To increase output of your set 6 to IO times use RF Amplifier 
No. 2 with built -in rotary converter for 
12 v. input. Four 807 valves output. 
Simple connection with transmitter. 
Fully tested condition, (9.15.0, including 
necessary connectors and instructions. 
Carriage and packing 15/-, 

RECEIVER TYPE I1.308 Amplitude/ 
Frequency modulated. Very high class double super heterodyne incorporating its own power unit for 100 -250 v. A.C. or 
12 v. battery operation and employing 
fourteen valves and one vibrator. Fre- quency range 20 me /s to 145 me /s in 5 bands. In as new tested condition. 
127.10.0. Carriage and Packing 15/ -. 
RECEIVER TYPE R.206. Frequency 
0.55 me /s to 30 me /s in 6 bands. 100 -250 v. A.C. or 12 v. D.C. Loud speaker in power supply un ?t. High performance super 
heterodyne, eleven valves including a 
separate local oscillator valve, beat oscillator valve and two valves (Amplifier 
and Detector) in the A.B.C. system. In 
very good condition LI5.10.0, including 
power pack. Carriage and Packing 15/-. 
R209 RECEPTION SET. A 10 -valve 
High -Grade Super Heterodyne Receiver with facilities for receiving R/T (A.M. or 
F.M.) and C.W. Frequency I -20 Mcis. Hermetically sealed. Built on miniature 
valves and incorporating its own vibrator power supply unit driven by a 6 v. battery 
(2 -point connector included). The set 
provides for reception from rod, open - wire or dipole aerial with built -in loud- 
speaker or phone output. Overall 
measurements: Length 12ín width Bin., 
depth 9in. Weight 23 Ib. In as new, 

guaranteed condition .10.0, 
including special headphones and supply 

ge LI. 

tested and d d' ' 123 
I P.C. RADIO LTD. I leads Carriage 

170 GOLDHAWK RD., W.12 FAMOUS T.17 CARBON MICRO - Shepherds Bush 4546 PHONES, 12.5.0, Post & packing 3/6. 
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I. 3- TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, FERRITE 

ROD and 2 GERMANIUM DIODES. The only 3 transistor radio available at 

the price. Build it In 1 evening) Tunable over MIL waves. Complete with 

easy -to- follow instructions and all components Ilene batteries obtainable 

anywhere 1/3). 2716. P. A P. 2/6. (All perte available separately). 

2. LINE &H.T. TRANSFORMERS. Built -in line width control. 14kV. Scan coil 

90In. 
suitable for 4M., 17ln.ror 21i n. tubes.With circuit diagram, 29/6 

Suitable Focus Magnet (strate tube), 1011 plue 31- P. & I'. 
plus 4/6 P. A P. 

3. OSCILLOSCOPE for D.C. and A.0 APPLICATIONS. A high gala 

extremely stable differential IF-amplifier (30 mV /C.M.). Provide ample 

sensitivity with A.C. or D.C. inputs. Especially suitable for measurements of 

transistor operating conditions where maintenance of D.C. levels Is of para- 

mount Importance. Push -pull I amplifier; Fly -back suppression; Internal 

Time -base Scan Wave form available for external use; pulse output available 

for checking TV One 0/P Transformera, etc. Provision for externe 1//P 

and C.R.T. Brightness Modulation. A.C. mains 2001250 v., 815.15.0, P. 

8/- or 30/- deposit, plus P. & P. 8/- and 12 monthly payments of 2616. 

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TUBE. 

4. 
catltisted in A.C.ID.CC .volleh dlmilifampe. Voltage 

coil 
C. /D.C. 

0 -50, 0 -100, 0 -260, 0 -500, Manama. 0 -10, 0 -100. Ohms range 0.10,,000. 
e 

Front panel, range switch, wirewo P d' t (for ohms zero Betting), 
erem 14-. oggle 

switch, resistor and rectifier, 19/6, 

5. CHANNEL TUNER. Will tune to all Band I and Band III stations. Complete with parte. 

with P.C.C.84 and P.C.F.80 valves (in series) I.F. 16 -19 or 33.38. 
P. 

be 

modified as an aerial converter (instructions supplied), 32/6, pl 
2u/ P. 5 P. 

P. 

6. MAINS TRANSFORMERS. tAlluwit -tapped primaries /250 -500 v. 70 mA HEATER TRANSFORMER 

6.3 v. 2 amp, 10/6. I'. & P. 3 / -. 280 -' -280 v. 70mA 6.3v. 2A, 6.3v. lA 10 /6. 

P. d P. 3/- .280- 0- 280120mA 6.3e. IA, 6.3v. SA, 17/6, P. A F. 3/6. 

7. WOLSEY 
for -Eternal use,OcomP is with 12 yds. Bof 

Aerial 

P. k P.41 -. 
9. SIGNAL GENERATORS. Cash 

5/8 shC26.r9.8 ÓO06 /- eó eííó and on monthly 

payments 
and 

1018, 
Three sana 100 Mlve to 200 

Metal 
on hfier. 

A.C. 
Case 10 x 6) x 6ter- 

naalThree 
modulation of 400 c.p.s. to a depth aof 30 per cent 

200/250 
Modulated er 

R.F. msmodulated 
rad mod. switch, variable le A.F. output. 

variable 
Magic eye as output Indicator 

Accuracy ± 2 per cent. 

10. 620MAL GENERATORS. Cash 24.19.6. P. h P. 5/6. Coverage 120 kc /e 

to 84 Mo /s. Case 10 z 61 x 41in. Size of Scale 61 z 311n. 2 valves and 

rectifier. A.C. mains 230-250 v. Internal modulation of 400 c.p.s. to a 

depth of SO per cent, modulated or unmodulated R.F. output continuously 

variable 100 millivolts. C.W. and mod. switch variable A.F. output and 
2 moving coil output meter. Accuracy ± ' per 

11. BATTERY RECORD PLAYER AND AMPLIFIER. 45 r.p.m. 'Star" 
motor "Aooe" crystal pick -up, 3 transistor push -pull amplifier complete 

with transistors. Output 500 milllwatts, 49/6. P. A P. 4/- 

12, 01 PUSH-PULL , 2o 5 valvles.FFer with all makes and 
mains 

ypes of pick-up 

and mike. Negative feed back. Two inputs, mike and gram. and controls 

for same. Separate controls for Base and Treble Oft. Response eat from 

40 cycles to 15 kc /e. ± 2 rib down to 20 kc /e. Output 8 watte at 5 per 

cent total distortion. Noise level 40 db down all hum. Output transformer 

tapped for 3 and 15 ohms speech coils. For use 
for 

Std. 
or 

L.P. recorde 

swaps) instruments such as guitars, etc. 
P. 

Suitable 
P. 2 /-. Bin. P.M. Speaker to 

P. & P. 61. Crystal mike to suit 16/-. 
salt 19/6, P. SP. SI-. 

13. E.B.R. MONARCH VAS WITH FUL-FI HEAD. 4- speed, playa 10 records. 

121n., 10in., or 71n. at 16. 33, 45 or 78 r.p.m. Intermixes 7(0., 10M. and 

121n. records of the same speed. Has manual play position: colour brown. 

Isimensions: 121 e 101in. Space required above baseboard 4lfn. below 

baseboard 
21in. 

Fitted with 
. F F l i turnover 

crystal bead.26.19.6, P. 8 P. 5/6 

IW 

14. TRANSISTOR TESTER. For both P.N.P. and N.P.N. translators incorpora- 

ting moving coil meter. In metal case, sise 44 z 31 z 151n. Scale marked in 

gain and leakage. 19/6. P. R P. 3/.. 

15. POSH -PULL OUTPUT STAGE inclusive of transistors with Input- and 

output transformers to match 3 chocs 
1óÌa8 transistors. 

coil, imitable 
e for 

ose 
P. & 

with the 
e 

POCKET RADIO. Kit of parts, 
Wiring diagram 1 /6. free with parte. 

16. PORTABLE AMPLIFIER. On printed circuit for A.C. Maine 200/250 e. 

Sise 4 x 3in. with tone and volume c nttrooL /Complete with Valves: 

31C1.82 and E280. Output 2 watts, 6916. P. 

RADIO & T.V. COMPONENTS 
(Acton) LTD. 

15 

23B HIGH STREET, ACTON 
LONDON, W.3. 

ALL ENQUIRIES S.A.E. 

GOODS NOT DISPATCHED OUTSIDE U.K. 
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UNIVERSAL 
AVOMETERS 
Guaranteed perfect working order. Supplied complete with Leads. Batteries and Instruc- tions. 
Model "D ", 34 range .. £8.19.6 Model "7 ", 50 range .. Model "8 ", 20.000 0 /volt 

15 Gus. Registered Post 5/- extra. 

April, 1962 

SET OF S.T.C. TRANSISTORS 
1 R.F., 2 x I.F., 1 driver, 2 x output plus GD17 diode. Brand New, 
19/6. P. & P. 9d. 
MINE DETECTORS No. 4A 
Will detect all types of metal. Com- plete equipment with instructions, 
39/6. Carr. 10/6. Batteries 8/- extra. 
HOOVER ROTARY 
TRANSFORMERS 
Input 12 volt D.C. Output 310/360 volt 30 mA D.C. Brand New. boxed, 
101- each. P. & P. 1/3. 
Class D. WAVEMETERS No. 2 Frequency coverage 1.2 -19.2 Mc /s. Operation 12 volt D.C. or 230 volt 
A.C. Complete with valves. crystal and can. charts (Like BC.22i). Complete with valves, crystal 
£6.19.6. Carriage 10 / -. 
220 /2250 volt A.C. MOTORS 
Size 41in. x 3in. dia. 90 watt rating. 
5,000 r.p.m. lin. drive shaft. Brand New, 22/6 each. P. & P. 1/6. 
SELENIUM L.T. RECTIFIERS 

Full wave 
12/1v.1í 4 /3 /36A 18 /6 12/18v. 21A. 6/9 24/36v. 10A. 451 - 12/18v. 4A. 9/9 24/36v. 15A. 47/6 12/18v. 5A. 12/8 48 /60v. 2A. 18 /6 12/18v. 15A. 37/6 48160v. 10A. 82/6 
24/36v. 1A. 9/6 PLEASE ADD 24/36v. 2A. 13/8 POSTAGE. 
L.T. TRANSFORMERS 

61 
Primaries 
omar7 s volts, 

tapped 200 /250 volts. 
9/9 Ditto 2 amp. 14/3. Ditto 4 amp, 16/6 

9 or 17 volt, 8 amp 28/- 
3, 4, 5, 6. 8, 10. 12, 18, 20, 24 or 30 volt. 2 amp 18/6 Ditto 4 amp 27/6 Please add postage. 
PARMEKO TABLE TOP 
TRANSFORMER 
230v. Primary, 620- 0 -620v. 250 mA. tapped 550 and 375v. 2 x 5v. 3 amp. 45/- each. P. & P. 5/ , 
PAINTON MINIATURE 
JONES PLUGS /SOCKETS 
2 pin. 2/6 pr.; 4 -pin. 3/8 Pr.; 6 -pin, 4/- pr.; 8 -pin. 4/6 pr.; 12 -pin, 5/6 pr.; 
33 -pin. 10 /8 pr. Postage extra. 
G.E.C. SELECTEST MULTI - RANGE TESTMETERS 

1000 ohms per volt. 37 ranges A. C./ D.C. fitted with automatic cut -out. Supplied in perfect condition. Com- plete with batteries and leads. 
29.19.6 each. Reg. post 5/- extra. 

P.C.R. COMMUNICATION RECEIVERS 
6 valves. Frequency coverage on three bands: 850 -2,000 metres. 190550 metres. 6-18 Mc /s. Super slow motion drive. A.E. trimmer, tone control, built -1n speaker. AS NEW £6.19.6. Carriage 7/6. P.C.R.3 Communica- 
tions Receiver. 190- 
550 metres, 2 -7 Mc /s, 
7 -23 Mc /s. Output for 
phone or 3aspeaker. 
AS NEW 8 Gns. Carr. 
7/6. Both above models 
are available with in- 
ternal power unit to 
operate on 200 /250 volt 
A.C. at 39/6 extra or 
alternatively plug -in 
external power units 
are 35/ -. 

R.C.A. AR88 L.F. RECEIVERS 
World famous 14 valve receiver. Frequency coverage on six bands 75- 550kc /s and 1.5 -30 Mc /s. Variable selectivity, cry- stal. B.F.O., mechanical bandspread, noise limiter, etc. Operation 110 /230/250V A.C. output for phone or 30 speaker. Supplied in perfect working order. £32.10.0 ea. Carr. 30/ -, 
NATIONAL H.R.O. RECEIVERS 
Senior Model, table or rack mounting. Supplied with a full set of 9 coils covering 50kc /s-3OMc /s. Special features In- clude: S meter, crystal phasing, B.F.O. etc. Output for phones or speaker. Supplied fully tested, superb condition throughout, 21 Gns. Carr. 10 / -. Power units available 59/6 extra. 
R.206 RECEIVERS 
Superb receivers covering 550 kc /s to 30 Mc /s on 6 bands. Super vernier slow motion drive. All usual facilities. Built -in speaker and power supply. Available Brand New. £17.10.0 each. Carriage £2. 
CLASS "D" WAVEMETERS MK. 11 Frequency coverage 1,900 -4,000 kc /s and 4,000 -8,000 kc /s. 6 volt D.C. input. Supplied complete with crystal and spare 
6 volt vibrator. Brand New with instructions, 59/6 each. P. & P. 3/6. 
COLLARO STUDIO TAPE TRANSCRIPTORS rdic ds 13 interlock button and heads. speeds. 1 , 3 es3motors. digital counter, press button switching. Complete with instructions and spare 7-inch spool. Supplied Brand New and Guaranteed, 10 Gns, each. P. & P. 3/6. 
FIELD TELEPHONES TYPE F Ideal for all intercom. systems house, garage, office, build- ing sites, etc. Generator belt ringing, 2 line connection. Supplied complete with batteries and wooden carrying case, fully tested, 84.19.6 per pair. P. & P.5 / -. 
COMBINATION PRECISION VOLTMETER/ 
AMMETER 
A.C. and D.C. 2 separate precision instruments housed in polished wood case. Manufactured by Elliott Bros. bin. mirror scales, knife edge pointers. Ranges: Volts A.C. and D.C. 160, 300 and 600 volts. Amps A.C. and D.C. 25, 50, 150 and 200 amp. Supplied with all current shunts, leads and leather carrying case. Ideal for labs, schools, etc. Brand New, fully checked. £9.19.6 each. Carriage 7/6. TRANSISTOR BARGAINS 

ALL BRAND NEW AND GUARANTEED MAZDA R.F. DRIFT XA103 I.F 3/6 TRANSISTORS XA104 R.F 4/6 XA123 
XB112 L.F 3/- XA124 
XC141 Audio Output, 

3/- 
llw. at 80°C. 10 /- XA126 

7/6 
7/6 
76 
7/6 

White Spot R.F 3/- Yellow /Green 0/P ..,, 3/ 
Diodes, generaal purpose 6d Yellow Band -0A81 2/- Please add postage. 
C.B.S. AMERICAN RECORDING TAPE Finest quality by the most famous American Co. All fitted with Leader Tape and Stop Foil. 51.n. std. play, 6001t. .. 13/- 511n. dble. play,1800ft.. 37/- 5ín. long play, 900ft .. 16/6 lin. std. play. 1200ft..., 21/- 5ín. dble play, 1200ft . 32/- 7in, long play, 1800ft .. 28/6 51ín. long play, 1200fí 19/6 lin. dble play, 2400ft .. 47/- 
5in. std. play, 6000fHRO12 

PE "5BRAND 
ie play, 1800ft .. 34/- 51n, long play, 900ft .. 16/- 7in. std. play, 1200ft.... 19/- 5in. dbleplay, 1200ft .. 27/6 7in. long play, 1800ft .. 27/- Min. longplay. 1203ft 18/6 7in. dble play, 2400ft .. 45/- Specials 3in. LP.225ft 4/9 3in. dble play, 3ooft.... 5/3 Spare Spools: 3in. 1/ -, 4ín. L9 5in. 2/ -, 5 in. 2/3, 7in. 2/6. 

SEND 
Plastic Spool 

OFULL 
Containers: 

' 
LIST. 5 L& Plleease Add Postage TR 1 

I Ni r 

SET OF MULLARD 
TRANSISTORS 
lx0C44, 2x0C45, 1xOC81D, 2xOC81. 
Brand new. 30/-. P. & P. 9d. 
CADMIUM SULPHIDE 
PHOTOCELLS 
Type PX1 /1. Sub -miniature, wire ended. Extremely sensitive. 12/8 each. P. & P. 6d. Data supplied. 
PERSONAL EARPHONES 
Complete with Lead, Jack and 
Plug. Available High (crystal) 
or 

& 
LoP. w 

6d. 
(mag.) imp. 5/- each. P. 

CR.100 SPARES KITS 
Contain 15 valves, condenser and resistor packs, pots, output trans- former, etc. Brand New, 59/6 each. P. & P. 3/6. 
24 D.C. volt PUMPS 
100 G.P.H. impeller type. 15/6 each P. & P. 2/6. 
B.T.H. 18 -inch SPEAKERS 
Heavy Duty type, 15 ohm speech 
coil. £9.19.6 each. Carriage 10 / -. 

2 volt ACCUMULATORS 
Celluloid unspillable type, 7 A.H. Ideal for Models, 5/6 each. P. & P. 
1/3. 

AUTO TRANSFORMERS 
Step Up, Step Down. 115 -200 -250 volts. 15 w. 9/ -: 60 w. 12/6; 150 w. 
18/6: 500 w. 67/6: 1000 w. 99/6. Postage extra. 
ARS8D SPARES 
Complete. Wavechange Switch 
Assembly with Screens, New. Boxed 
17/6 each. P. & P. 2/6. 1st I.F. 
Transformer, Boxed. 3/6. P. & P. 9d. 
1,000 watt ISOLATION 
TRANSFORMERS 
230 volt Primary, 230 volt Second- 
ary. Ex- Admiralty. Boxed, £5 each. 
Carriage 10 / -. 
7.5 kVA AUTO 
TRANSFORMER 
Step Up, Step Down. 115 -230 volts. 
Brand New. Boxed. £15 each. 
Carriage 10/ -. 
20,000 O.P.V. TESTMETERS 
A.C. and D.C. 
voltage up to 
1000 v. D.C. 
Current up to 
500 mA. 
Resistance up 
to 5 megohm. 
Capacitance 
up to 0.1 mFd. 
Decibels -20 
to +38. 
Brand New, 
Guarantee d. 
Supplied with 
Leads, Battery 
and instruc- 
tions. 5 Gins 

eae 
P. & P. 

(RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables SMITHEX LESQUARE 

-34 LISLE STREET, LONDON, W.C.2 
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NEW P.W. POCKET SUPERHET 
TRANSISTORISED 

V RS VERSION 

The case is blackloff -white or redloff -white plastic 

with gold grille, well finished and in good taste. 

Top faces detachable exposing speaker, 

tuning control, wave- change switch and 

built -in edge volume control. 
Suitable for many 
popular designs 
which appear cur- 
rently in radio 
periodicals as 

well as for older 
designs which 
have appeared 
during the 
past year 
or so. 

Case 
Price 1216d. 

Size 

SY x2" .,.,.,._ 
Coloured ° d photo -illustration on request. 

The new "P.W." Pocket Superhet is pepped -up and improved version 

of the original design; a high quality miniature receiver for operation 
on Medium and Long Waves. The circuit uses 6 special transistors and 

incorporates modern miniature matched components of the best 

quality which combine to give superb performance now proved and 

well known. The printed board construction ensures success to anyone 
able to follow the simple Step by Step instructions. 

P 

OSMOR RADIO PRODUCTS LTD., 
418 BRIGHTON ROAD, S. CROYDON 

PLEASE SEND A -Z INSTRUCTIONS 1/6d. FREE FURTHER INFORMATION 

NAME 

ADDRESS 

ALIGNMENT et, FAULT FINDING SERVICE 

OSMO 
(Details on Request) 

Fl(Trade Enquiries Invited) 
418 BRIGHTON ROAD, S. CROYDON, SY. 

Ì 

a 
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ARMSTRONG AF208 AM /FM 

RADIOGRAM CHASSIS 

* Full VHF Band (87 -108 Mc /s and Medium 
Band. 187ó70M) * Valves * 5 Watts Output 
werge ae n oa wide ranBs and Treble Contrlls* 
2 Compensated Pick -up Inputs * Frequency 
Response 30- 22,000 c.p.s. ±2db * Tape 
Record and Playback Facilities * Conti- 
nental Reception of Good Programme 
Value * For 3, 79 and 15 ohm speakers. 
Send S.A.E. for leaflet. 

PRICE 22 GUINEAS Carr. Free 

LATEST "EMI" 4 SPEED 
SINGLE RECORD PLAYER 

Acos Hi -Fl Pick -up for LP. and /or 78, 7. 
10 and 121n. records. Silent motor, heavy 
turntable, auto stop. Complete on Base - 
plate. 

Special offer £6.5.0 poet free. 
or with Stereo /Monaural pick-up £6.19.6. 

SINGLE- PLAYER BARGAIN 
Ready -built, complete with BSR TU9 
4 -speed gram pick -up unit. Handsome 
portable case. 3 -watt amplifier with 
2 valves and speaker. List price 
E12.12.0. LOUR PRICE £8.19.11. 
Fully guaranteed in manufacturer's 
sealed cartons. 

New Boxed VALVES 90-day Guarantee 
1E5 7/8 6K8G 7/0 EA50 1/8 2280 7/8 
195 7/6 81.60 10/8 EABC80 8/8 21148 1/8 
IT4 8/. 0N711 0/8 EB91 8/- HABC80 
2X2 8/8 8Q70 8/8 EBC38 8/6 12/6 
384 7/8 68A7 8/- EB041 8/8 HVR2A 818 
3V4 7/8 68.175 8/8 EBF80 10/- MU14 9/- 
5114 7/6 8857 8/6 E17084 9/6 P01784 9/6 
5Y3 7/6 6V80 6/8 ECFSO 9/0 PCF80 9/6 
524 9/6 6X4 7/8 ECH42 10/6 PCL82 11/8 
6A56 8/- 811.5 6/8 ECI80 10/6 PEN25 8/8 
688 5/- 12A8 7/8 ECL82 10/6 P1.81 12/C 
88E6 7/8 12AT7 8/- EF39 5/6 PL82 10/6 
OBRO 9/8 12AU7 8/. 2E41 9/6 PY80 7/0 
613W6 9/8 12AX7 8/- EF50 5/6 PY81 9/6 
698 6/- 126E8 8/8 0980 8/- PY82 7/6 
6F8 7/8 12K7 6/6 EF88 12/8 6901 3/8 
858 8/8 12Q7 6/6 F.F92 5/8 UBC41 9/6 
8.15 5/8 351.8 9/8 EL32 8/8 UClf42 9/6 
836 5/8 35Z4 7/8 El41 9/8 UF41 9/8 
6J70 8/6 80 9/8 EL84 8/8 UL41 9/6 
6K6GT 8/8807 5/6 EY51 9/6 UY41 8/- 
68.70 5/- 954 1/8 EZ40 7/6 1/22 8/- 

BETS OF VALVES 
0K98, DF98, DAF96, DL96, 8/8 each or 27/8 set. 
126, 1T4, 195, 384 or 3V4. 19/6 
8108, 6K7, 8Q7, BVB, 534 or 6S5, 27i6 
ECH42, BF41, EBC41, E141, EZ40. 8718 
EC1181, EF89, EBC81, EL84, E280, 39/8 
128.8, 128.7, 12Q7, 301.6, 3524. 35/- 

ELECTROLYTICS 
TUBULAR 
1/350V 2/- 
2/350V 2/8 
4/450V 2/8 
6/450V 2/3 
8/000V 2/9 
16/450V 3/- 
16 /500V 4/- 
32/450V 3/9 
25/25V 1/9 
50/25V 21- 
5 /50V 2/- 

NEW 

TUBULAR 
50/350V 
100 /26V 
260/25V 
600 /12V 
8 +8/450V 
8 +8 /500V 
8 +16/450V 
8 +16/500V 
18+18/450V 
16 +18 /500V 
32 +52/350V 

5/6 
8/- 
8/- 
3/- 
3/6 
51- 

3/9 
5/8 
4/3 
8/- 
4/6 

FAMOUS 
MAKES 

CAN TYPES 
16/45V á/- 
32/350V 4/- 
100/270V 5/6 
2,000 /6V 4/- 
5,000 /6V 5/- 
324 32/350V 5/- 
32 +32/450V ß/- 
32+32+32/360V7/- 
50 +50 /350V 7/- 
64 +120/350V 11/8 
100 +200 /275V 12/6 

COMPLETE RADIO 
£4.19.6 post free 

4 Mullard va vas, Sin. speaker, (rame aerial. 
4 pre -set stations. I long, 3 med. wave. 
Superhet C rcult. BRAND NEW. 
Size 9 x 6 x 5 }in. high. Tested by us ready 
for use. 200/7.50 v. A.C. -D.C. Mains. 

DE -LUXE MODEL 
BRAND NEW quality 4 -valve A.C. /D.C. 
superhet Massie. Long and Medium wave 
coverage. Fitted with a cord and dram reduc- 
tion tuning drive and attractive 16umma'ed 
glass dial (size 65 a l4in,1. Controls: Volume 
on /off, tuning and wave change. The receiver 
is self- powered, employing a mane dropper 
and a valve recti0er. Chassis dimension 
et z 9 z 541n. high. Supplied complete with 
a good quality 6 -inch loudspeaker, valves 
(10142, UAF42, ÚL41, UY41), AC /DC mains 
Input lead, ivory knobs, etc. 
Tested by us before despatch. 

Poet free. 

MAINS TRANSFORMERS 200/250 s, A.C. 
Postage 2/- sack transforms , 

OTANTARD, 250.0 =250, 80 loA, 6.3 y. 3.5 a. 
tapped 4 v. 4 a. Rectifier 8.3 v. 1 5 y. 2 a or 4 v. 2 a. 2216 ditto, 350-0.350 29/6 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a, 10/8 
MIDGET, 220 v. 45 mA, 6.3 v. 2 a. , 18/8 
SMALL, 220-0-220, 50 mA, 8.3 v. 2 a 1716 
STD., 250. 0450, 65 olA, 8.3 v. 3.5 a .. 17/8 
HEATER TRANS. 6.3 e. 14 amp. 716 
Ditto, tapped eec. 2, 4, 6,3 v., 14 amp ., 818 
Ditto, sec. 6.3 v. 3 amp 10 /6 
GENERAL PURPOSE LOW VOLTAGE, Same 
3,4 ,.5,8,8,0,10,1.2,15,18,Ä,30v... 2k /o 
AUTO TRAN9PORMER3, 150 w. . 53 /8 
0, 120, 200, 230, 250 v., 500 w. .. 82 /0 
M ILLARD -510" Mains transformer .. 301- 

O.P. 'TRANSFOSIMEBS. Heavy Duty 50 mA, 4/6. 
Mult(ratio, push -pull. 7/6. Ditto, 10 w., 18 /e. Mini- ature, 384m etc., 5 /9. L.B. CHOKES 15/105. 60/62 me, 6/ -; 10 5. 85 mA, 10/8: 10 H., 150 inA, 14/ -. 

TELEVISION REPLACEMENT 
Line Output Transformers 

from 45/- each, New Stock 
and other t:meuase component, 

Most makes available 
S.A.E. with all enquiries. 

PULL WAVE BRIDGE SELEN1ukl RECTIFIER: 
" 6 or 12 v. 14 amp., 8/9: 2 a, 11/8; 4 a, 17/8. 
CHARGER TRANSFORMERS, Tapped input 200/ 
250 v. for charging at 2, 6 or 12 v., 14 amps 15 /6. 
2 amps., 17/6; 4 amps., 22/6. Circuit included. 
4 AMP CAR BATTERY CHARGER with amp 
meter Leads, Fuse Case, etc., for 6 v. or 12 v., 69 /6. 

BOOKS list S.A.E. 
40 Circuits for Germanium Diodes 3/- 
` 1V.W." Radio Valve Data, 8 / , high Fidelity Speaker I flelosure, 5/- Valve and TV Tube Equivalents, 9/8. TV Fault Finding, 5/ -. Quality Amplifiers, 4/6. Radio Valve Guide, Books, 1, 2, 3 or 4. 5/- each. transistor Superhet Receivers, 7/6. Practical Radio for Beginners, 3/6. ]faster Colour Code Chart. 1/8. Transistor Controlled Models, 7/8. 

C.R.T. BOOSTER TRANSFORMERS 
for cathode ray tubes having heater 
cathode short circuit, and for C.R. tubes with falling emission. Full instructions supplied. 
Tyne A optional 25% and 50 % boost. 
2v. or 4v. or 0.3v. or 10.0v. or 13.3y. 
Mains input. PRICE 12/6. 

LOUDSPEAKER P.M. 3 OHM. 28, 3, 4in, 19/0. 
Sin. Rota, 17/6; 81m Plcseey, 19/6; 71n. z 42e. Rol*, 
181 -; 6410. Rota, 18/6; 10 z 6m. 27/6; 10 in, Rola, 
30/ -; 4in. Tweeter, 26 / -; 121n, R.A. 80/ -f 184 z 
Sin 46/ 
STENTORIAN SF1012. 101a 1 -15 ohm., 10 w., 85/- 

BAKER SEL HURST 

LOUDSPEAKERS 

1210. Baker 15w. Stalwart 
3 or 15 ohms, 45. 13,000 

121e. Baker Stalwart, foam 
suopeaeion, 15 ohms, 40- 
13,500 c.p.s. £0 
1210. Stereo, 12w., 36- 
16.000 sip's lb 
121n. Baker Ultra Twelve, 
20 e.p.s. to 25 kc/s. £17.10 
1510. Auditorium, 85 w., 
Barer. 20 ap.a. to 12 Kc/e. 

£15 

TWIN GANG TUNING CONDENSERS. 385 pF, 
miniature 1ìn. s 141n. z 1110., 10/, 500pF Standard 
with trimmer, 9 / -; midget, 7/6; with trimmers, 9/- 
SMALL 3 gang 500 pF, 17/.. 
SINGLE 25 pF, 50 pF, 75 pF, 100 pF, 160 pF, 9 /6. 
100d dielectric 100, 300, 500 pF, 8/0. 
CONDENSERS. New stock. 0.001 mid. 7 kV; 
r,C.C., 5/8; Ditto, 20 kV., 9/8; 0.1 mid., 7 kV, 9/0. 
'runnier 500 v. 0.001 to 0.05 odd., 94., 0.1, 1 /.; 
0.25, 1/90 0.6/500 v., 1/90 0.1/350 v.. 94.0.1/2,000 v. 
0.1/1,000 v., 1/9; 0.1 mid., 2,000 volts, S/0. 
JERAMIC CONDS. 60G v. 0.3 PP to 0.01 mid., 94 
SILVER MICA CONDENSERS. 10% 6 pF to 500 pF, 
1 / -; 600 pF to 3,000 pF, 1 /S. Close tolerance. (i 1 p^) 1.5 pF to 47 pF, 1/0. Ditto 1% 60 pF 
to 815 pF, 1/9; 1,000 ph' to 6,000 pF, 2 / -. 

405 kc /s SIGNAL GENERATOR Total cost 15 /. Uses B.F.O. Unit, 
LA 30038 ready made. POCKET 
SIZE 25 x 41 x lin. Slight modifications 
required, full instructions supplied. Battery 7/6 extra 89V +14V. Details 
S.A.E. 

1Vavechange Switches. 2 p. 2 -way. 
S p. 2-way, short spindle 2/8; 8 p. 4-way 
2 wafer, long spindle, ó /6; 2 p. 6 -way, 
4 p. 2-way, 4 p. 3 -way, long spindle, 3/6: 
6 p. 4-way, 1 p. 2 -way, long spindle, 3/8. 
Wavechange "MAKITS ", Wafers avail- able; 1 p. 12 wafer, 2 p. 6 wafer, 3 p. 4 wafer, 
4 p. 3 wafer, 6 p. 2 wafer, 1 wafer, 8/6 
2 wafer, 12/6; 3 wafer, 16/ -; additional 
wafers up to 14, 3/6 each extra 
Toggle Switches, s.p., 2/ -; d -p.. 3/6: d.p,d.t., 4/. Ex. Gov. a.p.d.t., 1M 

CRYSTAL MIKE INSERT 
by Acos 8/6 

Precision engineered. 
Size only liin. die. x tin. 

ALUS CRYSTAL MIKE 40 .. 25/- 
DE LUXE STICK ALIKE ,. 35/. 

4'alvehoiders. Pax. Int. oct., 4d. EA50, 
8d. 1313A, CRT, 1/3. Engl and Amer. 4, 
d. 6 and 7 pin, 1/-. MOULDED Mazda and int. oct., 6d.; B7G, B8A BOO, BOA, 9d. 
B7G with can, 1/6. BOA with can, 119. 
Ceramic EF50, B7G, B9A, ink oct., 1/. 
7BG, BOA cans. 1/- each. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every purchase. Bus 133 or 08 pass door 

S.R. Station Selhurst 
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Volume Controls 

Long spindles. Midget 
5 K ohms to 2 Meg. 
No. Sw. D.P.Sw. 
8/- 4/0 

Linear or Log Track. 

80 ceúiE COAX 
spaced ;In. 

Stranded core, 6d. d. 40 yds. 1718. Y 
00 yds. 261- 

Fringe Quality 
Air Spaced. l - Yd 

TELESCOPIC CHROME AERIALS. 13in. extending 
to 43in., 8/8 ea. Coax Adaptor Plug, 1/9 extra. 
TRIPLEXEItS Banda 1, II, 1D .. 12/8 
COAX PLUG 1l- LEAD SOC IET.. 1/- 
PANEL SOCKETS 1/- OUTLET BOXES 416 
BALANCED TWIN FEEDER yd. 8d. 80 or 300 ohms. 
DITTO SCREENED per yd. 1 /e. 80 ohms only. 
WIRE -WOUND POTS, 8 WATT. Pre -set Min. 
TV Types. All values 10 ohms to 25 K. 31- ea. 
30 K., 50 K., 41 -. (Carbon 30 K., to 3 meg., 81 -) 
WIRE -WOUND 4 WATT Pots. Long spindle. 
Values, 50 ohms to 50 K., 118; 100 K., 7/8. 
PHILIPS TRIMMERS, 30 pF, 1 / -. 
TRIM. /ERS, Ceramic. 30, 50, 70 pF, 9d,; 100 pF 
150 0P, 1/8; 250 pP., 1 /8: San oP., 750 pF., 119. 
TRIMMER, 1000 pF, with knob, 2/ -, 
RESLtOSS. erelerrod values. 10 ohms to 10 meg., 
I w., 4d., 4 w., 441.; l w., bd 11 w., 8d.; 2 w.. 1 / -. 
HIGH STA SLATY, 1 w., 1 %. 2 / -, Preferred values. 
10 D to 10 meg. Ditto 5 %, 100 O to meg., 9d. 

5 watt r WIRE -WOUND RESISTORS 113 

15 watt "l 25 ohms -10,000 ohms 2/8 

12.5K to 50K 10w .. .. .. .. 31- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 710. reel, 2,40016. 00 /- Spare 
lin, reel, 1,2000. 87/8 Plastic 

Long Play 71n. reel, 1,800ft. 35/- Reels 
51m. reel, 1,200ft 23/8 3in. 1/6 
51n reel, 900ft. 18/0 4ín. 2/- 

51n. 2/- 
Standard Tin reel, 1,200ft P51- 51 in. 2/- 

5in reel, 600ft 16/- 71n. 2/6 
"Instant" Bulk Tape Eraser and 
Head Defiuxer, 200 /250 v. A C., 27/6. 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE DEC., .. 2/ -. 3E %34, 4/-.0Aß1, 3 / -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 15/- pr. 
MIKE TRANSIT. 50 : 1, 7/i ea.: 100: 1, Potted, 10/8. 
SWITCH CL,AYRR. Pie /I a quirt. anent, 4/8 tin. 

151(211 GAIN TV PRE -AMPLIFIERS 
RAND 1 B.R.C. 

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

BAND III I.T.A. -Same prices. 
Tunable channels 8 to 13. Gain 17dB. 

Paxolln Panels, 8 x bin., 1/3. 
Miniature Conta et Cooled Rectifiers. 
250V 50mA, 7/8: 250V 60mA. 8 /6; 250V 
85mA. 9/6: 200mA, 21/ -: 300mA, 47/8. 
TV etc., Silicon Sub. -Min. Rectifier. 125V, 
800mA. 6/8; 250V, 300mA, 14/6. 
Selenium Rect. 300V 85mA, 5/ -. 
Coils Wearite "P" type, 3/- each. 
Osmor Midget "Q" type, adj. dust core, 
from 4/- each. All ranges. 
Teletron D.W.R. L. and Med. T.R.F. 
with reaction. 3/6. 
Ferrite Aerials, M.. 8/9: M. and L., 12/6. 
Osmor Ferrite Rod Aerials. L. and M. 
for transistor circuits. 10 /- each. 
Ferrite Rods, 8 x fin., 2/6: 8 x 5 /16ín., 2/6. 
H.F. Chokes, 2/6. Osmor QC1, 6/9. 
T.R.F. Coils, A /HF. 7/- pair; HAX. 3/ -, 
Repanco DRR2, 4/ -. DRX1. 2 /6. 
Radio Screwdriver, 5ín., Bd. 
Neon Mains Tester Screwdriver, 5/- 
Solder Radlograde, 4d. yd.. lib. 5/- 
Black Crackle Paint. Air drying. 3/- í1n. 

Aluminium Chassis, 18 s.w.g. Plain, 
undrilled, 4 sides, riveted corners, 
lattice fixing holes, 25ín, sides, 7 x 4ín. 
4/6; 

8; 14 xf h Ici, 10 /6 ;? 15 á 14103,x12/6; 
18 x 18 x 3in., 16/6. 
Aluminium Panels, 18 s.w.g., 12 x 12in. 
416: 14 x 91n., 4/ -; 12 z 810 3/ -; 10 x 71n., 
2/3, 8 x Sin., 2/ -. 

Convert your battery portable to mutts 
operation- COSSOR MU2 BATTERY 

ELIMINATOR 
This Eliminator Is completely assem- 
bled and supplied with Oft of Mains Lead 
and On /Off Switch. It is housed in 2 
units the same size as the AD35 and 
B126 Batteries, and suitable for re- 
ceivers using DK96 range valves. 200- 
250V. A.C. mains. Size: L.T. Unit 
3in, x 21m. x lifn. H.T. Unit 4in. x 211n. 
a 2ín. Original 

OUR PR CF. 39 6 

JACKS. English open circuit, 2 /e. Closed 
circuit. 4/ ̂ , t'rundl" type, .i pin. 113. 
JACK PLUGS. English. 3/ -: Screened 
4/ -. Grundlg, 3 pin, 3/6. 
W irewound Ext. Speaker Control, 10 O. 3/- 
ALADDIN 1,)ItlIE1tS and cores, lin., 
8d.; fin., 10d. Uhl. FORMERS 5937 or 8 and cans TV1 
or 2, fin. sq. x 311.n. or lin. sq. x h /In., 1/- 
with cores. 
SLOW MOTION DRIVES, Epicyclic 
ratio 6-1, 2/3. 
SOLON IRON, 25W. 200V or 230V, 24/, 

IAnO.v PII l'l':,liri í'O11. 571 . 

29/ -. H.F. coil, aerial coil, oscillator 
coil, two 1.f. transformers 10.7 Mc /s, 
detector transformer and heater choke. 
Circuit and component book using four 
6AM6, 2/6. Complete Jason FMT.I 
Kit. Jason chassis with calibrated dial. 
components ant' 4 valves. £8.5.0. 

IAINO DItOI'P .1t. 3 x 141n. With 
adjustable sliders. 0,3A, 1,000 ohms, 4/3: 
0,2A, 1.000 ohms, 4/3. 
LINE CORD. 0.3A 60 ohms per foot, 
0.2A 100 ohms per foot, 2-way, 1/- per foot: 
3-way 1/- per foot. 
MIKE TRANS. 50-1. 3/9: 100:1, potted, 10 /6. 
P.V.C. Conn. Wire, 8 colours, single or 
stranded. 2d. yd. Sleeving, 1.2mm, 2t1.: 
4mm, 3d.; 8mm. 5d. yd. 
SPEAKER FRET. Gold cloth, 17 x 25ín., 
5 / -; 25 x 351n,, 10 / -. Tygan, 521n. wide. 
10 / -; 26in. wide, 5/- ft. Samples, S.A.E. 
F,x ,anded Metal, Gold, 12 x 121n., A / -. 

I.F. TRANSFORMERS 7/6 pair 
465 kc /s slug tuning miniature ca. 
15 x 1 x í3n. High G and good band 

widtl.. Data sheet supplied. 

"REGENT" 4 VALVE 

RANGE 
VALVES 

KIT PRICE 
£6. 6. 0. 

:arr. 41- 

PRINTED CIRCUIT BATTERY 
PORTABLE KIT 

Medium and Iona wase. Powerful 7 x 41a 
high Flux Speaker. T.U.U. Printed Circuit and 
condensers. Compoaente of finest quality 
clearly identified with assembly instructions. 
()swore Ferrite Aerial Coils. kesine covered 
attache case cabinet. Size )'tin, x Bin. x 4,0. 
Batteries used B120 (L5512) and AD35 (L5040), 
10 /- extra. Instructions 9d. (free with kit). 
Maine Unit ready made for above, 3918. Sold 
separately. Details tree. 

COMPONENT SHOP 331 WHITEHORSE ROAD 

SPECIALISTS TeWEST CROYDON 

(Export welcome. remittance 
extra postage). P. and P. charge 1 / -. over £3 post free. C.O.D. 2/... 

MONARCH RECORD PLAYER 

x21 0- a.,.,, 
BUILD IT YOURSELF using 4 -SPEEL Bß1. 

MONARCH AUTOCHANGER 
READY BUILT SW. AMPLIFIER, HANDSOME 
PORTABLE CASE. HIGH FLUX LOUD- 
SPEAKER. FULL INSTRUCTION£ SUPPLIED. 

Total Priaa £12.10.0 
Cart, and inn. 5 / -. 

RECORD PLAYER BARGAINS 
Post 2/- each 

4 Speed Autochangers; 
BSR, U.A.8 ,. .. . £6.18.0 
BSR, U.A.14 .. . 67.10.0 
BSR, U.A.12, Stereo/MAO .. £8.5.0 
Garrard "Autoslim" , .. £8.17.8 
4 Speed Single Players: 

Garrard Mk. 1] .. .. 26.0.0 
Model 4SP .. . 26.17.6 

Garrard 4 HF Transcription 917.19.6 
Garrard Stereo Heads £2 extra. 

All Sapphire Stylfl available from 6 / -. 

ARDENTE 'TRANSISTOR 
TRANSFORMERS 

Type D3035, 7,3 CT: Push Pull to 3 ohms 
for ÚC72, etc., 1 it 1 x lin., 9/6. 
Type D3034. 1.75 : 1CT. Push Pull Driver 
for 0072, etc., 1 x I x fln.. C /G. 
Type D3058, 11.5 : 1 Output to 3 ohms for 
UC72, etc.. 1 x f x lin., 9/6. 
Type O137, 18.2 : 1 Output to 3 ohms for 
0072, etc., f x 5 x lin., 12/ -. 
Type D239, 4.5 : 1 Driver Transformer, 
I x I x fin., 10 / -. 
Type 0240 8.5 : 1 Driver Transformer. 
t x t x fin.. 10 /. 

ARDENTE TRANSISTOR 
VOI,U RE CONTROLS 

Type VC1545, 5K with switch, dia. 0.9121. 8/- 
Type V C17G0, 5K with switch, die. 0.7in.. 10/8 
Deaf aid ear piece xtal or magnetic, 7/6. 

WEYRAD 
COILS AND TRANSFORMERS FOR 
A 2- SV'AVF: TRANSISTOR SUPER - 
11W1 WITH PRINTED CIRCUIT 

ANI) FERRI'T'E ROD AERIAI. 
Long and Medium Wave Aerial -RA2W. 
On 61n. rod, 7/161n. diameter, 2080 
tuning, 12/6. 
Oscillator Coll P50 /1AC. Medium wave. 
For 171411' tuning, 5/4. 
1st and 2nd I.F. Transformers- P50 /2CC, 
470 kc /s, 11 /181n, diameter by fin. high, 
5/7. 
3rd I.F. Transformers- P50 /3CC, to feed 
diode detector, 81-. 
Driver Transformer- LFDT2. 1 5/16 z 
I x 1510.. 9/6. 
Printed Circuit -PCAl. Size 21 x 811n. 
Ready drilled and printed with com- 
ponent positions, 9/6. 
7 x 41n.. 35 ohm Speaker. 25/ -. 
These components are approved by 
transistor makers and performance 

is guaranteed. 
Constructor's Booklet 21-. 

NEW NULLARD TRANSISTORS 
Audio 0071 6/- R.F. 0C44 10/6 

0072 7/6 0C45 9/6 
Sub- miniature Electrolytic') (15V). 
111.F, 2µF, 44E. 51.tF, 8µF, 251.1.F, 501.1.F, 
100µF, 2/6. Diodes 0A71, ÚA81. 3/ -. GEX 
34, 4/. 
R.B.C. Pocket 2 Transistor. M.W. 
and L.W. Radio Kit, 22 /8. Phones 7/6 
or deaf aid earpiece. 7/6. Batt. 2/ -. 

"P.VV." POCKET 8 
TRANSISTOR KIT MK.II WITH 
LATEST OSMOR MODIFICATIONS. 
ALL PARTS, PRINTED CIRCUIT 
AND 

DESIGNED KIT. 28 
OSMOR 

.15.0 
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.vow/ yoa 
ËTR N/A 

BRITAIN'S MOST COMPREHENSIVE 
PRACTICAL COURSE 

IN RADIO ELECTRONICS 
TELEVISION ! 

TMVESeE SPEC /AL TR4 /N //VC 

CATHODE RAY 
OSCILLOSCOPE 

LEARN BY BUILDING 
NOW for your 

CAREER . HOBBY 
OWN BUSINESS 

YOU RECEIVE * Complete kits of equipment 
as illustrated. * Complete set of experimental 
manuals. * Complete set of "picture - 
way" theory books. * Modern test -yourself 
examination sheets. * Study programme. * Unlimited consultation with 
Tutors. 

SIGNAL GENERATOR 

Complete set of' 

Picture Way books and 

Experimental Manuals 

RADIOSTRUCTOR 
TO RADIOSTRUCTOR (DEPT. M.82) 
READING, BERKS. 

Name BLOCK 

Address CAPS 

PLEASE 

(We do not employ representatives) 1/62 
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' Practical Wireless 
muluuuluumluluunuuuuluuuluiu uumulmmuuulnmumuminnuuuuuiiiim nnuummmuuuuuulumululuuuluu 

muuniiiimm m 

vol. WWWYll No. 662 APRIL, 1962. = OUR DOUBLE -SIDED BLUEPRINT 
EmilinIIIIIIIIII1111IIIIIIIIIIIIIIIIII11111IIIIIIII1111iIII= S promised last month, every copy of this issue of Practical 

Wireless contains a free, double -sided blueprint. This 
Editorial ana Aerercla.ment = blueprint gives full details of the latest P.W. designs -the 

° CW = International Short Wave Two and the Regency. These two 
PRACTICAL WIRELESS = receivers are numbers 1 and 4 of a series of graded designs; 

E George Newnes, Ltd., Tower House, _ 
Southampton Street, W.C.2. = numbers 2 and 5 will form the subjects of another double -sided 

e George Newnes Ltd., 1962E blueprint to be given away with the May issue, and numbers.3 

Phone: Temple Bar 4363 = and 6 will be dealt with on the June blueprint. 

c Telegrams: Newnes, Rand, London, 7-1 
The International Short Wave Two is a battery- operated set 

Registered at the G.P.O. for trans. = covering short waves -25m to 49m- although the exact coverage 
__ mission by Canadian Maga :ire Post. = can easily be modified as described in the article on page 1100. 

SUBSCRIPTION RATES = Full details of the construction are given on Blueprint No. 1 and 
including postage for one year = even the beginner should have little difficulty in making the re- 

Inland - - - - LI.9.0 per annum = ceiver. In view of the simplicity of the circuit, it may be thought 

Canada - - - - LI.5.0 per annum 
Abroad - - - - £1.7.6 per annum =_ that the results to be expected from the set will be limited. How- 

= _ = ever, short wave transmissions can be received from very large 

Contents = distances on the most simple equipment and the set will pick up 
vies = stations from many foreign countries. 

= The Regency is a four -transistor portable for medium and 
Page = long waves and has its own internal ferrite rod aerial. Again, 

Editorial ... ... ... ... ... 1097 = details of the construction are given on the blueprint -Blueprint 
Round the World of Wireless 1098 

E International Short Wave Two 1 100 = No. 4. The associated article on page 1124, although quite long 
Transistor Short Wave Tuner 1104 E because of the detail which is included, has been published in 

= Digital Counter ... ... ... ... 1107 = full in this issue so that constructors may complete this design 
E Experimenter'/ Power Pack ... 11 I I 

Constructional Faults ... ... 1115 E without waiting for a second part. 
Direct- reading Frequency- a Next month's designs will be a two -valve mains -operated TRIP 

= meter... Ill° = receiver and a six- transistor battery- operated superhet receiver 
E Servicing Tape e ... 1124 E 
E Practical Wirelee ss genn cy ... 1124 E medium and long for medind loo waves. Be sure to order your copy of the 

Re 

E On Your Wavelength ... ... 1130 = May issue now! 
E How Transistors Work ... ... 1133 E 

Mini -Amp Intercom ... ... 1138 E 
E Home-made Radiogram = 
E Cabinet ... ... ... ... ... 1141 

E Short -wave Listeners' Log ... 1146 E 
E Faults in Transistor Mixer 
= Stages ... ... ... ... ... 1149 E- 
Et Club News .. ... ... ... ... 1157 E 
E Truvox Tape Recorder ... ... 1158 = 

Trade News ... ... ... ... 1161 

E Letters to the Editor ... ... 1165 E 
_- The Editor will be pleased to consider = articles of a practical nature. Such = 

E articles should be written on one side 
= of the paper only, and should contain E 
= the name and address of the sender. _ 
= Whilst the Editor does not hold himself = = responsible for manuscripts, every = 
= effort will be made to return them if a = 
= stamped and addressed envelope is 
= enclosed. All correspondence intended = 
= for the Editor should be addressed: _ = The Editor, PRACTICAL WIRELESS. _ 
= George Newnes, Ltd., Tower House, = 
= Southampton Street, London, W.C.2. 
= Owing to the rapid progress in the = 
= designs of wireless apparatus and to = 
= our efforts to keep readers in touch = 
= with the latest developments, we give 
= no warranty that apparatus described = 
= in our columns is not the subject of = 
= letters patent. _ = Copyright in all drawings, photo- = 
F.--- graphs and articles published In = 
= PRACTICAL WIRELESS is speclftcally = 
E reserved throughout the countries = = signatory to the Berne Convention and = 
= the U.S.A. Reproductions or imitations = 
E of any of these are therefore expressly E 

forbidden. 
C 

WIRELESS 

r Esluuuuull uulluuluuuuuuuuuuumuum 
ncrprates "Amateur Wireless.' 

OUR FILM SHOW 
Shortly before this issue went to press, nearly four hundred 

readers attended our annual film show at Caxton Hall, West- 
minster. This event was arranged as in previous years in associa- 
tion with Mullard Limited. The first film was "Special Quality 
Valves" dealt with the type of research which goes on at 
Mullar factories to produce valves intended for uses where 
reliability and high performance are required. The film also 
showed how many of the improvements developed during this 
research are used in valves for domestic equipment where manu- 
facturing time and expense permit. 

The second film, which was shown after an interval during 
which refreshments were provided for all the audience, was a 
description of the uses and manufacture of the transistor. The 
way in which the transistor has been developed during its 
comparatively short existence was illustrated clearly by com- 
parisons between early production methods and those at present 
in use. 

The final film was a humorous comparison between the 
early days of radio and television and the present time and was 
entitled "Then and Now ". 

The film show was enjoyed by all who attended, many having 
travelled many miles in order to be present -the meeting closed 
with the hope that a similar film show will be held next year. 

uuuuiuuuunnnunnunnmunnnnllullllllnuununuuuuunumuununuuunnnuununnno 
Our next issue dated May, will be published on April 6th. 
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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, 
1961, in respect of wireless 
receiving stations situated within 
the various Postal Regions of 
England, Wales, Scotland and 
Northern Ireland. The numbers 
include Licences issued to blind 
persons without payment. 

Region 
London .. 
Rome Counties ,. 
Midland .. 
North Eastern .. North Western .. .. South Western 
Wales and Border Counties 

.. 

.. 

Total 
865.304 
613,610 
451,203 
479.234 
413,962 
863,834 
213,482 

Total Scotlan. land and Wales Northern Ireland .. .. 
.. 8.2040.829 

.. 111,052 

Grand Total .. .. 8,658.806 

Round the World Telephone Cable 
TRANSMISSION equipment 

for Compac, the Pacific 
Ocean section of the Common- 
wealth round -the -world telephone 
cable system, is being supplied by 
Associated Electrical Industries 
Ltd. The equipment is to be in- 
stalled in terminal stations at 
Sydney (Australia), Auckland 
(New Zealand), Suva (Fiji), Oaha 
(Hawaii), Port Alberni (Van- 
couver Island) and Vancouver 
(Canada). 

This apparatus will form an' 
integral part of a system which, 
when completed during 1964, will 
enable at least 60 telephone sub- 
scribers to talk simultaneously 
between London and Sydney. 
The U.K. -Canada section, known 
as Cantat is already in use. 

Equipment being supplied for 
Compac includes directional 
filters, cable frequency translat- 
ing equipment, test racks, pilot 
recorder racks and engineers' 
telephone and telegraph main- 
tenance circuits. 

Manufacture is being carried 
out by AEI Telecommunications 
Division at Woolwich. 
Electronics Trainer A NEW aid to the teaching of 

electronics will soon be avail- 
able to schools, technical colleges 
and training establishments in this 
country. 

The M u l la rd Electronics 
Trainer enables the lecturer to 

Engineers at the Woolwich works of Associated Electrical Industries 
completing factory tests on transmission equipment which is to 
be installed at Sydney, the Australian terminal station of the Pacific 
section of the round -the -world Commonwealth telephone cable system. 

build -up working circuits, in dia- 
grammatic form, simply by plug - 
ging -in the appropriate com- 
ponents to specially- designed 
circuit panels. In this way, 
students can follow the con- 
struction of the circuit stage -by- 
stage and afterwards use it 
experimentally. Once a complete 
circuit is built up, its electrical 
characteristics can be demon- 
strated, and the effects of chang- 
ing individual component values 
on the working diagram may be 
observed. 

It consists of a floor -standing 
cabinet to which is attached a 
vertical display frame designed 
to accommodate up to ten 
exchangeable circuit panels. The 
bench top of the cabinet is fitted 

with a number of mains sockets 
which can be used to power oscil- 
loscopes, signal generators and 
other equipment for demonstrat- 
ing the operation of the circuit. 

Circuit components are 
soldered into small plastic plug - 
in units having detachable covers 
on which the conventional symbol 
of the component is shown. For 
demonstration purposes, faults 
can be studied by soldering a 
faulty component into a plug -in 
unit. 

When the circuit is finally built 
up, the necessary power can be 
taken from the power supply 
circuit panels supplied with the 
trainer, or from the stabilised 
power supply mounted within the 
cabinet. 
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Radar Station for R.A.F. 
ANOTHER tactical control 

radar has just been handed 
over to the Royal Air Force by 
Associated Electrical Industries 
Limited. 

The surface -to -air missile sys- 
tem is designed to detect and 
counter long -range enemy super- 
sonic aircraft. Three types of 
radar are being used - early 
warning radar, tactical control 
radar and target illuminating 
radar. AEI, in conjunction with 
the Royal Radar Establishment, 
Malvern, was responsible for the 
design and manufacture of the 
tactical control radar and the 
target illuminating radar, and for 
the co- ordination of the overall 
radar systems. 

The tactical control radar con- 
tinuously provides an accurate 
three -dimensional picture of all 
aircraft in the battle zone with 
facilities for rapidly " locking 
on" to selected targets the pre- 
cision target illuminating radar. 

PRACTICAL WIRELESS 1099 

high masts -complete with aerials 
for the North Atlantic Treaty 
Organization's new very low 
frequency transmitting station at 
Anthorn, near Carlisle - has 
been given to British Insulated 
Callender's Construction Co. Ltd. 

The scheme involves one 
central mast and two concentric 
rings of six masts each. The 
inner ring will be 1300ft from the 
centre, the radius of the outer 
ring being 2100ft. The height of 
the masts varies from 745ft at 
the centre to 600ft at the outer 
ring. They have been designed 
to withstand head loads of 48 
tons resulting from suspended 
aerial panels. 

The mast designs were prepared 
with the aid of an electronic 
computer which enabled a study 
to be made of over 100 loading 
conditions on the three mast 
types. The computer programme 
was compiled in conjunction with 
the Engineering Department of 
Cambridge University and it is 
believed to be the only one of its 
kind in existence. 

There will be six aerial panels, AEI Equipment on Three New 
Ships 

THREE newly built ships are 
fitted with radio, radar, 

intercommunication, navigational 
and other equipment supplied by 
the Telecommunications Division 
of Associated Electrical Industries 
Limited. They are the " Gorji- 
stan " of the Strick Line, the 
" Australind " of the Australind 
Steam Shipping Company, and 
the ",Port St. Lawrence " of the 
Port Line. Radio officers from 
AEI sea -going staff have been 
appointed to all three ships. 

The " Gorjistan " is fitted with 
the latest AEI H.F. and M.F. 
radio transmitters of 600W out- 
put. 

The " Port St. Lawrence " in 
addition to her usual radio equip- 
ment, is fitted with VHF equip- 
ment with remote speaking 
positions on each wing of the 
bridge for pilotage use. 

To enable the crew of the 
" Australind " to use their own 
radio receivers a communal 
aerial system with 38 cabin outlet 
boxes has been provided. 

The equipment has been sup- 
plied by Marine Department, 
AEI Telecommunication Division, 
Woolwich, London, S.E.18. 

NATO V.L.F. Aerial System 

AN order from Continental 
Electronics Systems Inc., of 

Dallas, Texas, USA, for the 
design, supply and erection of 13 

rhombic in shape, and each will 
contain approximately 20 tons of 
cadmium copper strand or steel - 
cored aluminium conductor. The 
panels will be constructed and 
prestressed on the site. 

The earthing system will be 
formed from a network of soft 
copper wires, totalling nearly 
75 miles, buried 12ín. below 
ground. 

The VLF transmitting system 
at Anthorn, which is expected to 
take just over two years to com- 
plete, will be the largest of its 
kind in Europe. 

Engineering Appointment 
THE BBC has announced the 

appointment of Mr. M. J. L. 
Pulling, C.B.E., M.A., M.I.E.E., 
to the post of Assistant Director 
of Engineering with effect from 
1st January 1962. 

He is responsible, under the 
Director of Engineering, Sir 
Harold Bishop, for the Opera- 
tions and Maintenance Depart- 
ments, the Engineering Establish- 
ment Department and the 
Engineering Training Department. 

Part of one of the tactical control rodar stations of the surface -to -air 

missile system, designed to detect and counter long -range enemy super- 

sonic aircraft. AEI in conjunction with the Royal Radar Establishment. 

Malvern, was responsible for the design and manufacture of the tactical 

control radar and the target illuminating radar, and for the co- ordina- 
tion of the overall systems. . 
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A BATTERY- OPERATED 

RECEIVER FOR THE 

COMPARATIVE NEWCOMER 

TO RADIO CONSTRUCTION 

April, 1962 

International 
HIS receiver -the P.W. International Short - 

Wave Two-is Blueprint No. 1 on the double - 
sided blueprint sheet given away free inside every 
copy of this issue. As mentioned on page 1097, the 
designs described in this issue are Numbers 1 and 
4; No. I is a design for the comparative beginner 
while No. 4 is intended for the more advanced 
constructor. Four more designs will be dealt with 
on the following two blueprints and thus, the three blueprints will constitute a series of designs num- 
bered from 1 to 6 and graded in the same order. 

This short-wave set is intended for the con- 
structor who, for instance, has completed the "Tutor" series (October 1961 issue of P.W.) and 
wishes to improve his knowledge of radio con- struction by building another simple receiver of 
different design. However, other enthusiasts will 
find this receiver of equal interest if only on 
account of the long distance reception which is 
possible with such a simple and inexpensive cir- 
cuit. 

Components 
The blueprint gives all the essential information 

for building this receiver, including a list of com- 
ponents required. The more experienced con- 
structor will, however, find it possible in the 
light of his knowledge, to use slightly different 
parts and circuitry, but the beginner is' advised not 
to vary any of the details given since this may 
result in poor reception. 

Circuit Details 
The detector stage in this set (valve V2) is of 

the reacting kind in which increased gain is obtained by bringing the stage almost to the point 
of oscillation (see Fig. 1 on Blueprint 1). However, 
the objection to this type of circuit is that if it 
is allowed to oscillate, it is possible that inter- 
ference may be caused to other receivers. In this 
set, two measures have been taken to reduce or eliminate this type of interference. Firstly, the 
aerial is coupled to the receiver via a small pre -set 
trimming condenser, and secondly, the detector 
stage is not fed directly from the aerial but via an 
R.F. stage (valve VI). Thus, provided that the receiver is constructed and adjusted as described 
here, there will be no problem so far as radiated 
interference is concerned. 

In addition to the two measures mentioned 
above, experienced constructors may like to divide 
the underside of the chassis into two parts by 
means of a metal screen further to reduce unwanted 
coupling between R.F. and detector stages. 

The coils used are home -made and those des- 
cribed on the blueprint give a coverage from about 
25m to 50m, but details will be given later of how 
to modify the coverage of the receiver to suit per- 
sonal requirements, although the range given will 
be found adequate in most cases. More coverage 
could have been obtained by a band -switching 
arrangement, but this was thought not to be worth- 
while in view cf the added complications. Those 
constructors having sufficient knowledge to under- 
stand band -switching should also be capable of 
incorporating it for themselves. 

Separate tufting is used for the R.F. and detector 
stages, instead of using a two -gang tuning con- 
denser. This simplifies construction of the receiver 
without complicating the tuning unduly. When 
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using the set, it is merely necessary to keep the 
two tuning dials in step by means of the semi- 
circular scales which are fixed on the front panel. 
The R.F. tuning is in any case broader than the 

detector tuning and when the desired station has 

been tuned on VC2, VC1 may be rotated for best 

results. 

Construction 
The chassis may be of aluminium, about 9in. x 

6in. x 2;in., or consist of a baking tin which is 

readily available in this size. Aluminium has the 

advantage that it is more rigid than tin -plate. How- 
ever, the tin -plate chassis is cheaper and easier to 
work; the required holes can be made in tin -plate 
by the use of an awl, widening the holes where 
necessary with a suitable instrument, but holes in 
aluminium must either be made with suitable metal 
punches or by drilling a number of small holes 
and using a metal-cutting fret -saw or coping saw. 

Also, of course, wires can be soldered to tin -plate 
but not to aluminium. 

Front Panel 

There is a choice of material for the front panel 

-it may be of hardboard or metal. Hardboard is 

easier to work than metal but, in this design, it 
will be necessary to glue aluminium foil to the 

rear of the hardboard front panel to reduce 

1101 

ItUlliPltll9i 1 
front panel to the chassis. Next, the four sockets 
for aerial, earth and headphones should be placed 
in position using red sockets for the aerial and 
the upper of the two headphone sockets, and black 
sockets for the remaining two. (If a tin -plate 
chassis is used, the burr produced when making 
the required holes may have to be flattened before 
the sockets can be fixed.) 

The three variable condensers and the on /off 
switch may now be mounted, followed by the 
valveholders and the underchassis tag -strip (Fig. 3). 

Coils 

The construction of the coils is shown clearly 
in Fig. 7 on the blueprint. The coil formers are 
lin. diameter cardboard tubes -certain sweet con- 
tainers are suitable -and two l +in. lengths will be 
required. To wind Ll, two adjacent holes should 
be pierced in the former (the left -hand pair on the 
diagram of Ll in Fig. 7). The coil wire is thea 

Short -Wave 
By J. B. Halsworthy 

undesired effects which would otherwise occur 
when tuning the receiver- hand -capacity effects. 

Having outlined the requirements, construction 
may now begin. The metal chassis should be 

drilled as shown in Fig. 8 on the blueprint (Blue- 
print No. 1). The front panel can be prepared by 

drilling the required holes, including four at the 
bottom for bolts to secure it to the chassis. 

Naturally, holes will also be required in the front 
side of the chassis and these will correspond in 
position with those below the dotted line in Fig. 4 

which gives the drilling details of the front panel. 
When the holes have been drilled in the front 
panel, this may be used as a template for drilling 
the front side of the chassis and this procedure 
is recommended to ensure that the holes in the 

front panel and cjiassis coincide. A hole will also 
be required in the front of the chassis, but not in 

the front panel, for the bolt holding the under - 
chassis tag- strip -a countersunk bolt is best. 

The front panel, if of hardboard, will need to 
be covered with a layer of aluminium foil (cooking 
foil) and a piece of foil should be cut out about 
81in. x 573,in. When it has been stuck to the rear 
of the panel, holes may be made in it correspond- 
ing to those in the panel. 

Four bolts should now be used to secure the 

Two 

Rear view of the set. 
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threaded through this pair of holes as shown to 
leave a 6in. length free. Thirteen turns are then 
wound on, side by side, and the coil wire is ter- 
minated by threading it through another pair of 
holes and leaving 6in. free before cutting the wire. 
The wire is double cotton covered and is easily 
secured in position by a dab of balsa cement where 
it passes through the pairs of holes and also at 
other points around the coil if this is found neces- 
sary to hold the turns in place. 

A circular cardboard end -piece must then be 
cut out slightly larger in diameter than the coil 
former. An ¡in. hole is required in the centre of 
this cardboard disc which is then fixed with balsa 
cement to one end of the coil former of L1 as 
shown in Fig. 7. 

Making L2 /L3 
This coil is made in a similar manner to Ll, but 

L2 must be positioned nearer to the end of the 
former than LI. Coil L3 is wound with seven turns 
of wire in the same direction as L2 and spaced 
from L2 by about ¡in. The turns of wire are again 
fixed in position with balsa cement and the card- 
board end -piece is attached. Again, 6in. lengths of 
wire are left at each end of each coil. 

The coils may now be fixed in position as indi- 
cated in Figs. 2 and 3, Ll being mounted under 
the chassis and L2 /L3 on top of the chassis. 

Rear view of the set after trial assembly of chassis and 
panel. 

Wiring 
The wiring of the receiver is given in detail, 

except tor the coil connections, in Figs. 2 and 3. 
The coil wiring is given in Fig. 7. The wiring 
should be carried out as shown but omitting the 
battery connections and the wiring -in of the coils. 
The battery leads are wired to the tag -strip and 
switch under the chassis as shown in Fig. 3 and 
a three -way lead will be required having different 
coloured insulation on each lead -red, black and 
yellow are suggested. These three leads may be 
plaited together or enclosed in large diameter sleev- 
ing. At the other end of this three -way lead, the 
battery plug must be wired. If the battery has a 
metal cap, remember to place this over the wire 
before fixing the plug itself. 

To fix the battery plug to the leads, first remove 
about ¡in. of the insulation from each of the three 
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leads and push each wire into its correct pin so 
that the bare wire just protrudes through the hole 
at the end of the pin. If a hot soldering iron is 
now placed in contact with the end of the pin and 
solder applied to the hole at the tip, the solder 
will run down inside the pin and make a good 
joint. If the solder is allowed to run down the out- 
side of the pin, it may be difficult later to insert 
the plug in the battery. Note that it is necessary 
to join the L.T. -and H.T. -pins by a short length 
of wire. The required connections are shown in 
Fig. 1 with the battery plug viewed on the con- 
necting side. 

Valveholder Connections 
It will be noticed that in Fig. 3 no connections 

are shown to pin 5 of each valve although in 
Fig. 5 pin 5 is shown as connected to filament 
negative and g3. No connection is made to pin 5 
since this pin is joined to pin 1 inside the valve. 

Returning to Fig. 2, the connections from the 
moving plates of each condenser to chassis (M.C.) 
will not be required if the front panel is of metal 
and it is also possible to omit them if aluminium - 
backed hardboard is used. However, whichever 
type of panel is used, care should be taken that 
the tuning condensers are not fixed at a slight 
angle to the panel, thus allowing the bolts through 
the fixed plates to contact the metal or foil which 
will prevent any results at all from being obtained 
when the set is tested. 

Coil Wiring 
By reference to Fig. 7 the coils can be wired 

into circuit, but before soldering the leads to their 
respective positions each coil wire should be cut 
to length and kin. of the cotton insulation removed. 
The coil wires, now of the correct length, may be 
covered with insulating sleeving. 

Testing the Set 

Before any attempt is made to test the receiver, 
the wiring must be checked very carefully against 
th diagrams on the blueprint. In particular, make 
sure that the battery connections are in order; if 
the H.T. supply were accidentally wired to the 
filament circuit, the valves would be ruined at 
once. 

An aerial and earth should be connected, 
together with headphones and the battery. Con- 
densers VC1 and VC2 should be turned so that 
the moving vanes are each at half rotation and 
condenser VC3 should be fully open. The set 
should now be switched on and some sound may 
be heard in the headphones. If the setting of VC3 
is now increased slowly, a hiss should be heard 
as the detector circuit oscillates. The aim, when 
operating the receiver should be to keep the set- 
ting of VC3 just below the point of oscillation or 
many stations will not be heard. VC2 is the main 
tuning condenser but VC1 should always be 
adjusted in step with it and, to help in this, pointer 
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knobs should be used on VC1 and VC2 with semi- 
circular scales on the front panel as shown in 
Fig. 9. 

The method of keeping the set just below the 
point of oscillation and VC1 and VC2 in step will 
become readily apparent after using the set for 
a few minutes. 

International 
Short -wave 

Two 

Under- chassis view of the completed receiver. 

The trimmers TC1 and TC2 are adjusted to give 
best results; it will often be found that a half -way 
or low setting is required for each, but some 
experiment will be necessary. 

The headphones used should be of the high 
resistance type; poor results will be obtained if low 
resistance types are used. 

Aerials and Earth 
With this receiver a long -wire 

aerial will be found to give the 
best results; it should be as high at 
possible and away from buildings. 
The connection of an earth will in 
some areas make little difference to 
results, but the effect of its addition 
is worth trying. 

At any time of the day, several 
stations should be heard but 
reception will improve greatly in 
the evening and experience will 
soon tell what times are best for 
long distance reception which, 
however, will only be obtained by 
correct use of the reaction and 
tuning controls. 

Alternative Coils 
The coils given for this receiver 

will, as mentioned earlier, cover 
from about 35m to 50m, but other coils may be 
used, provided LI has the same number of turns 
as L2, and L3 about half the number of turns of 
L2. Wire gauges are not particularly critical and 
once the constructor has made the set, valuable 
experience can be obtained by wiring in different 
coils. 

New VHF Sound and Television 

Broadcasting Station at Redruth, Cornwall 

JHE BBC's new television and VHF sound 
broadcasting station, which has been built at Four 
Lanes, near Redruth, Cornwall, was brought into 
service on Monday. 26th February. 

Daily test transmissions throughout normal 
programme hours started on Monday, 12th 
February. These were for engineering purposes 
to assist the radio trade in the installation and 
adjustment of aerials and receivers. 

This new station is one of several that the BBC 
is building to extend and improve the coverage of 
its television and VHF sound services. The greater 
part of Cornwall is already served by the BBC's 
television and VHF sound broadcasting station at 
North Hessary Tor, but there are some areas 
where satisfactory reception cannot be obtained 
because of the screening effect of the hilly country. 
The Redruth station will improve reception in 

most of these areas, particularly in West Cornwall 
and along the north Cornish coast, and it is 
estimated that some 200,000 people will benefit. 

The Redruth station, which has been designed 
to work without staff in continuous attendance, 

will receive its television and sound programmes 
by radio from the BBC station at North Hessary 
Tor. It will re- transmit the television programmes 
on Channel 1 (vision 45.0Mc /s, sound 41.5Mc /s) 
and the sound programmes on VHF on the follow- 
ing frequencies: West of England Home Service 
94.1Mc /s, Light Programme 89.7Mc /s, Third 
Programme /Network Three 91.9Mc /s. 

In both cases the transmissions will be horizon- 
tally polarised, which means that receiving aerials 
should be mounted horizontally. 

Television aerials previously used for reception 
from North Hessary Tor on Channel 2 will have 
been designed for vertical polarisation and will 
not be suitable for reception from Redruth on 
Channel 1. Viewers are advised to consult their 
radio dealers regarding the most suitable type of 
aerial for a particular location. Horizontal aerials 
that have been used for reception of the sound 
programmes on VHF from North Hessary Tor 
will still be satisfactory for VHF sound from 
Redruth but in some cases may need to point is 
a different direction. 
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16m TO 175m 

TRANSISTOR 
FINAL WIRING AND 

(Continued from page 1015 of the March issue) 

FIER completing the wiring described last 
month, the 750pF series condenser maÿ be 
soldered on the "top- band ' position on the 
switch. This may have to be made up with a 
500pF and 250pF condenser in parallel, using as 
small a physical size as possible. 

When the I.F. portion is wired, it can he 
mounted, and leads from the volume control taken 
to their respective terminals. The inside angle - 
bracket of the I.F. section should be found to 
be touching one of the soldering tags on the 
switch of the volume control, and so this can 
be soldered with a hot iron on to the bracket, 
taking care to clean it well, to make a good joint. 
This gives extra support for the I.F. panel, and 
makes a good earth connection. 
Leads 

The other switch tag is taken to the main tag 
strip, to which the battery positive lead is 
soldered. About eight inches of black and red 
Sex is used, being joined at the 
other end to a two -pin battery 
connector, to fit the 7.5V battery 
used for the set. The aerial lead 
from the tag on the wave- change 
switch has a miniature crocodile 
clip soldered to it and can then 
be clipped on to the base of the 
aerial in the cabinet. 

The tags on the outside wafer 
of the wave -change switch should 
be bent out at right -angles in 
order to give the wires better 
clearance and spacing. It is advis- 
able to keep all leads to the R.F. 
coils as well spaced as possible. 
Transistors 

When all the three panels are 
wired and joined, the transistors 
are soldered into place. Do not 
cut their leads, but place sleeving 
on each one, and of course take 
the greatest care to prevent over- 
heating them. i 

Extending Aerials 
There are a number of suitable 

extending aerials nowadays, and 
those with rubber suckers or clips, 
for temporary use in cars could 
be utilised. 

S.W. TUNER 
TESTING THE UNIT 

By F. Neville Hart 
Before starting to test the set, it is necessary to 

make a trimming tool, for the slugs in the coils 
and I.F. transformers are so small and delicate 
that a metal object thrust into the slots would 
most certainly split them. A simple one can be 
made from celluloid. Cut it narrow enough to 
be inserted the whole way into the slot in the 
coil cores, filing it to ensure easy entry. One end 
can be glued into a stick of wood to form a handle. The other end of this handle can be adapted to make a trimming tool for the bee- 
hive trimmers by pushing on either a short piece of rubber tubing or a piece of large gauge 
insulating sleeving. 
Testing 

Plug in the battery, clip the aerial lead on to 
the aerial, plug the unit into an amplifier, and 
switch on. If all is correctly wired, and a volt- 
meter is connected to the chassis, and the other 
lead tapped on the aerial, a click should be heard. 
If a normal aerial is available, wind 4 or 5 
turns around the extending aerial, reducing the 

M above -chassis view. 
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Fig. 7 -The under -chassis wiring and layout. 

the R.F. transistor should be increased to 3.3k. 
Make sure, however, that the oscillation is not in 
the I.F. section of the set. This can be proved by 
sightly detuning the slug of the XT27. If the 
oscillation persists, it is definitely in the R.F. 
section. 

Now switch to the shortest waveband, and 
locate a signal at about 19m, adjusting the aerial . 

trimmers and then the R.F. trimmers. The 19m 
band should come in about 25 °. When a good 
signal is obtained, try for the 16m band at about 
10 °. 

It the 19m band comes too near minimum 
capacity of the tuning gang, the 16m band 
will not be heard, so the oscillator trimmer should 
be reduced in capacity a turn at a time, keeping 
the aerial and R.F. trimmers in step. Remember 
that every alteration of oscillator trimming will 
affect the alignment of the middle band, since the 
same coil is used for the two bands, so this 
band may have to be re- adjusted on concluding 
the alignment of the highest frequency band. 

When the 16m band has thus been located, the 
31m band is next. Adjust the aerial cores and 

number as alignment progresses. 
Undo all the beehive trimmers about two turns 

from the fully closed position. Switch to the 
middle band and locate a loud signal at the 
high frequency end of dial. 

When the first strong signal is received, the I.F. 
transformer cores should be carefully adjusted for 
best results, but avoid altering the position of the 
the first I.F. core. The coils have been aligned 
at the factory and should not need much adjust- 
ment: particularly avoid moving the slugs of the 
two oscillator coils. In all the following opera- 
tions the bandspread condenser should be at 
minimum. Now adjust the aerial trimmer and 
then the R.F. trimmer for maximum output. Turn 
the dial to about 45° to receive the 49m band. 
Adjust the core of aerial coil and then the core 
of the R.F. coil for maximum output. 

The 49m band can be identified usually by 
signals from Paris (French programme), Hilver- 
sum, or West Germany. If oscillation is present, 
indicated by whistles when tuning, and it does not 
disappear after careful alignment, the value of the 
2.2k dropping resistor (R4) in the negative lead to 
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then the R.F. cores for maximum 
signal. This band should appear 
about 70 °. The 25m band at 45° 
should now be located and a 
compromise adjustment found 
to suit both these latter bands. 
Repeat the process at the high 
frequency end with the trimmers. 

Turning the switch to the top 
band, the 80m amateurs should 
come in at about 15° of the 
rotation of the condenser. It 
may be necessary to reduce the 
oscillator trimmer, as on the 
shortest waveband, a turn at a 
time. Now put the condenser to 
maximum capacity. If a medium 
waveband station is heard, the 
oscillator core should be screwed 
out, a turn at a time, until this 
is just tuned out, keeping the 
aerial and R.F. cores in step. 
Try now for 160m, which 
should be at about 65° on the 
dial. Repeat the process until 
optimum results are obtained. 
Fewer Stages 

The unit can be built with- 
out the R.F. stage, and in that 
case only a 6 -pole, 3 -way switch 
is required, one 0C170 and one 
less 3000pF condenser and substitution of a 1000pF by a 0.01µF. The 15k and two 2.2k resistors will 
also not be required. Naturally, only 2 gang tuning condensers are needed, cutting out the extra 208pF. Alignment will be simplified, but second channel interference will be present. 

If there is difficulty in lining up the tuning coils, 
a simple and easy way is to do it with the mixer transistor only, before mounting the R.F. transistor. 

A lead is taken from the mixer base, to the soldering tag on the switch which will be used for the base of the R.F. transistor (instead of to the tag to which it will eventually be wired). Alignment is then carried out by adjusting the aerial and( mixer coils (omitting the R.F. coils). Mark .on the dial in pencil, the positions of the various bands after satisfactory alignment, taking care to use the highest frequency position of the two places in which each falls, for when the R.F. stage is added, only one, in most cases, will appear, 
and if the lower one is used, correct ganging will not be possible. 

PRACTICAL WIRELESS April, 1962 

An under- chassis view of the tuner. 

The R.F. transistor can now be mounted, and the mixer base joined to its correct tag on the switch. Then, without touching the aerial and mixer coils, the R.F. coils are aligned until full volume is obtained. 

Feedback 

If it is desired to increase the gain of the R.F. stage by introducing a certain amount of reaction, and to sharpen up tuning by bringing it to the point of oscillation, a variable dropping resistor 
10k can be used in place of the fixed 2.2k resistor in the R.F. base circuit (R2). This is useful because the sensitivity of the shortest wave- band is not quite so good as the other two, which may also be stabilised with its use. 

There is room on the front panel for this variable resistor if a small one is chosen; it may be mounted under the volume control. Care should be taken to ensure that these are mounted low enough on the panel to clear the beehive trimmers safely. 

New Ceramic Triode for R.F. Heating 
A NEW type of valve for industrial radio - frequency heating applications has been intro- duced by Standard Telephones and Cables Limited. 

The new valve is a power triode and has an all - ceramic envelope which permits operation at much higher frequencies than were possible with similar 
valves having glass envelopes. 

The first valve of this type is known as the 3RC/223E and is a near equivalent to the estab- 
lished 3J- Q- R- Z/222E family of valves which 

operate from a 6000V supply and develop up to 24kW of output power at a high frequency. 
Whereas the anode voltage of the glass versions must be lowered for operation at frequencies 

above 50Mc /s, these ceramic valves may be operated at full rated voltage at up to 100Mc /s. 
Other improvements in the new valves include 

a shorter coaxial stem making for ease of cavity mounting; and an improved cathode in forced -air- cooled, vapour- cooled and water -cooled versions. 
Standard Telephones and Cables Limited. 29/30 
Glasshouse Yard, Aldersgate Street, London, 
E.C.L 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1962 

o IGIT 

PRACTICAL WIRELESS 1107 

Precautions 
If counting is made unattended for long 

periods, then, apart from proper attention 
to the necessary fuses for safety, one further 
point is worth considering. The H.T. should 
be wired via the contacts of a relay which 
is itself energised from the H.T. after passing the 
said contacts. H.T. can then be switched on by 
means of pushing a bell-push momentarily short- 
ing the relay contacts. If there is a power cut 
during the night, even for a short period, then 
the relay falls off and cannot re- energise even 
when the power comes back. One sees then, when 
coming to take a reading in the morning, that 
the equipment has stopped, indicating that there 
has been a power -cut. Otherwise short power - 
cuts would merely produce somewhat low read- 
ings, which would be misleading, as they would 
not be conclusive evidence of a power -cut. If a 
mains electric clock (not self- starting) is used for 
the necessary timing, then this will stop, too, at 

the time of the power -cut, so that the 
count registered up to that time can at 
least still be used, because the clock will 
still show the time appropriate to that 
count. Alternatively, a self- starting 
electric clock could be used, which would 
automatically reduce the time accordingly 
in case of power -cuts, so that the equip- 
ment need not be prevented from 
restarting when the power returns. 

The Normal Count of About 20/minute 
The origin of this counted radiation, from which 

one can never escape, even in the innermost rooms 
of a house, the deepest cellars or tunnels, or any- 
where else, is what is called cosmic radiation. It 
comes chiefly from outer space, and astronomers 
are still debating its exact source. A part of this 
" normal background count " also originates from 
normal radioactive minerals and deposits on earth. 
Normally wall -plaster is sometimes slightly radio- 
active, and it is an interesting preliminaryexperiment 
after constructing the apparatus here described to 
check this. The long -period average count may 
be significantly higher if the Geiger head is placed 
hard against a plastered wall than if it .is left in 
the middle of the room during the count. A 
number of spa -waters are also naturally radio- 
active, and the experimenter will find much amuse- 
ment checking any samples he can obtain. 

In testing spa -waters, or any other natural waters 
which may be radioactive from mineral sources, 
the same concentration procedure should be used 
as described in detail for rainwater. The exact 
amount of concentration required will be extremely 
variable, and should be determined by trial and 
error. starting with a high factor of about 500 
initially, and decreasing for subsequent tests on 

the same material if this is found more than ample. 
In testing tap -water. higher concentration factors 

are mostly required than for rainfall, as an efficient 
waterworks removes a good proportion of the 
radioactive traces originally present in the rainfall. 
However, this can vary greatly from location to 
location, and would provide an interesting field for 
experiment for the amateur building the apparatus 
described in this article. The author finds that 
recent levels in local tap -water are about 20% a 
present rainfall values. 

OUNT 
(Continued from page 1005 of the March issue) 

y ING rainwater samples prepared as- des- 
cribed last month, the author detects initial rates 
of decline leading to halving of the activity in 
very short times. followed by subsequent rates 
of decline leading to halving in about 8 days. The 
initial behaviour is very variable; sometimes very 
great initial activities are observed. but these are 
due to causes of natural origin, for an explanation 
of which relevant textbooks should be consulted. 
The behaviour at least a week after initial 
effects have subsided, is fairly constant at present 
for all rainfall investigated by the author, and is 

representative of present levels of atomic -bomb 
test fall -out. 

The details which have been given in this series 
of articles should prove highly enlightening 
for the newcomer to this field, showing him the 
essential statistical nature of atomic radiation 
problems, and the method of tackling such 
problems experimentally. It would be far too 
tedious, although of course normally in principle 
possible, to plug a pair of headphones into the 
output socket of Fig. 2 (Feb. issue), and sit counting 
the ticks heard. This would require concentration 
over several hours non -stop, and in this time one 
could not do anything else. Counts of a few 
minutes, as explained above, are relatively useless. 
The need for an automatic digital counter is thus 
clear. This can be left running, and read off once 
every few hours. The digital GPO relay counts 
up to 9999 before starting again at zero, and 
therefore a count overnight is possible without 
ambiguity, and is of great value in providing 
significant results. 

www.americanradiohistory.com

www.americanradiohistory.com


1108 PRACTICAL WIRELESS April, 1962 

At any rate, it is clear from the above-mentioned, 
wall- radioactivity that one should not move the position of the Geiger counter between a background count " and a following " sample - count ' for the comparison of which the back- ground count in question is intended to be used. 
One should also not move luminous clocks and watches about in the vicinity of the apparatus during such measurements, as they could cause 
appreciable error. 

There is, of course, no need whatsoever to remove all luminous clocks, watches or other instruments from the room. It is merely required 
to keep them fixed in position at least for the duration of each measurement consisting of a background count and a sample count. 

The same applies to any prepared radioactive 
samples or purchased calibration- standards. All samples not actually being measured may be left in the same room, but should not be placed too close to the Geiger head, and should not be moved about during a measurement. 

High -voltage equipment which could generate 
spurious X -rays should not be operated in the same room during a measurement. 

Detecting and Measuring X -rays 
The apparatus is also fully sensitive to normal X -rays, which are simply the same as ordinary 

wireless waves in nature, but of exceedingly 
shorter wavelength. Wavelengths of only billionths of a metre are involved, and these are normally produced to some extent whenever electrons which are accelerated up to some ten thousand volts or so suddenly hit anything and are stopped. The energy is then partially radiated as X -rays, in the 
same way as slower electron decelerations in normal aerial wires cause radiation of part of the energy as ordinary wireless waves. It is thus clear that virtually the only parts of electronic equip- 
ment normally handled by the amateur which are 
likely to produce any X -rays are EHT rectifier 

Test tube containing 
material to be tested 

Geiger tube insulated from 
securing clip by sponge rubber 

valves, television tubes and possibly some high - voltage rectifiers and power amplifiers in ham transmitters. Significant X -rays are unlikely at voltages under 2000. The above -named electronic 
components are nowadays normally manufactured 
in such a way as to minimise their X -ray pro- duction to negligible proportions. A count made 
as close to a'running television tube as is possible 
to be with the Geiger head, without danger from 
the high voltage, should often give no immediately apparent rise in the count, but certainly not a count greater than about 100 /minute. 

External to the closed television receiver cabinet, 
at a distance of about Ift, some hours of count- ing should be necessary before anything significant 
is detectable. It must be stressed that one should not be over -anxious in this matter. Even if individual, older, TV sets give higher X -ray counts, this need not necessarily be dangerous. It may be said, with a very good approximation, 
that the limit of resolution of counting of the described apparatus in this article just about represents the absolute limit of what the human body could stand indefinitely without too serious a risk of real harm. 

Counting Speed 
This is why no attempt has been made to increase the speed of counting even further, by means of electronic pulse -scaler circuits, etc. Any radiation intensity requiring such an increased 

speed would be dangerous, requiring shielding and professional precautions. Thus the amateur would have no use for such apparatus, and would not be entitled by law to possess or experiment with radioactive materials of appropriate strength. 
Nevertheless, some older types of pocket 

watches with generous luminous figures will be found to drive the counter of this article virtually up to its maximum speed, if held very close to the 

(Continued on page 1114) 

Output to 
digital counter 

AC. mains 
plug 

MC. C12 

VS 
Geiger tube 

//1 6.3V 

Mains 
_ transformer r 

ri EC92 r7 

AC. 
mains 

Rubber cork Valveholder turned throe h 90 cut to fit to clarit wirin g Tags marked M.C. denote earthing Mains OnlOtt 
Y g connections to chassis switch 

Fig. 4 -The construction of a suitable Geiger head (the circuit was given on page 926 of the February issue). 
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Easy - to - build kit - sets of 
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kurmo 
, 

SINGLE SIDEBAND ADAPTOR, 

Model SB -10U. May be used with 
most AM transmitters. Less than 
3 w. R.F. input power required for 
IO w. output. Operation on 80, 

40, 20, 15 and 10 m. bands on USB, 

5B -I0U LSB or DSB ... ... ... £37.6.0 

AMATEUR TRANSMITTER. Model DX 40U 
Self -contained. 80 -IO m. Power input 75 w. C.W., 
60 w peak, C.C. phone. Output 40 w. to aerial. 

Provision for V.F.O. .. .. ¿32.10.0 

VAR. FREQ. OSCILLATOR. Model VF -I U. 
Calibrated 160 -10 m. fundamentals 160-40 m. Ideal 

DX-40U and similar transmitters. LI 1.2.0 

R.F. SIGNAL GENERATOR. Model RF -IU. 
Gives accurate source of R.F. up to 100 Mcls on 

fundamentals and 200 Mc /s on harmonics. Up to 

100 mV output on all bands ... ... LI1.18.0 

AUDIO SIGNAL GENERATOR. Model AG -9U. 
10 c/s -I00 kc /s, switch selected. Distortion less than 

0.1%. 10 v. sine wave output metered in 
volts 

and 
d 

dB's ... ... ... ... ... 

VALVE VOLTMETER. Model V -7A. Measures 

volts to 1,500 (D.C. and RMS) and 4,000 pk to pk. 

Res. 0.1 (1 -1,000 Mí1. D.C. input impeded. 11 Mil. 
With test prods, leads and standardising battery. 

PORTABLE SERVICE OSCILLOSCOPE. Model 
OS-l. Compact portable scope ideal for servicing and 

general work. Y amplifier sensitivity 10 mV /cm: 

response. 3 

I5Ó kc /s. Printed circu5 b circuits. Case 71 x 4} x124in Slong. 

Wt. only 104 lb. .. E19.10.0 

Sin. OSCILLOSCOPE. Model O -12U. Wide - 
band amplifiers essential for TV servicing. F.M. 

alignment etc. Vertical freq. response 3 c/s -5 Mc /s 

without extra switching. T/B covers 10 
c /s -E500 1OÁ 

in 5 ranges .. ... . 
RES.-CAP. BRIDGE. Model C -3U. Measures 

capacity IO pF -I ,000 p.F, resistance 1000 -5Mí1 and 

power factor. 5 -450 v. test voltages. Safety 
s itc . 

SINGLE CHANNEL AMPLIFIER. Model MA-12. 
10-12 watt Hi -Fi amplifier. Extremely low distortion 
and wide frequency range ... ... ... ¿10.19.6 

HI -FI EQUIPMENT CABINETS. Range available 
to meet various needs. Details on request. (MAL- 
VERN equipment cabinet illustrated left) 

from EI1.5 6 to L17.18. 

GRID DIP METER. Model GD -1 U. Coverage from 
1.8 Mc /s. to 250 Mc /s. Complete set of plug -in coils 

provided ... .. ... ... E10.9.6 

TAPE RECORDING/ 
PLAYBACK AMPLI- 
FIER. Model TA -1. 
Monaural (TA -IM) 

¿18.2.6 

Conversion unit to 
Stereo ... £6.10.0 
Stereo (TA -IS) E23.6.0 

"PACKAGED DEALS" of Hi- 
Fi Equipment including TAPE 
DECKS, RECORD PLAYERS 
and DECCA Hss PICK -UPS. 

1109 

highest quality at lowest cost 

THE "MOHICAN" 
GENERAL COVERAGE 
RECEIVER. Model GC -IU. 
Fully transistorised, including 
4 piezo -electric transfilters. 
The very latest and an 

excellent portable or Fixed 
Station receiver for the 
Ham and short -wave 
listener. £38.15.0 

F.M. TUNER 

5.88 

OS-I 

ra 

SS U-I 

MALVERN 

Deferred Terms available on orders over £10 

Please send me FREE CATALOGUE (Yes /No) 

Full details of model(s) 

NAME 

ADDRESS 

GC-I U 

AMATEUR TRANSMITTER. Model DX -1000. 
Covers all amateur bands. 160 -10 m. 150 w. D.C. 

input. Self contained including power supply. 

Modulator, V.F.O. (illustration bottom 
Lo, 

right). 
O 

SHORTWAVE TRANSISTOR PORTABLE. 
Model RSW 1 Two short bands, trawler and 

medium 
¿22.10.0 

6- TRANSISTOR PORTABLE. Model U XR-1. 

Prealigned I.F. transformers, printed circuit. 7 x 4in. 

high flux speaker. Real hide case ... EI4.18.6 

HI -FI F.M. TUNER. Tuning range 88 -108 Mc /s. 

Tuning Unit (FMT -4U) with 10.7 Mc /s I.F. output 

(L3.5.0 inc. P.T.) I.F. Amplifier (FMA -4U) complete 

with cabinet and valves (LI1.11.0). Total ¿14.16.0. 

6-W STEREO AMPLIFIER. Model 5 -33. 3 w /chi. 

Inputs for radio ¡cape and gram., Stereo or Mono, 

ganged controls. Sensitivity 200 mV. ... 

HI -Fl 16W STEREO AMPLIFIER. Model S-88 

20 mV basic sensitivity (4 mV model available, 7(6 

extra). Ganged controls. Stereo /Mono gram., radio 

and tape recorder inputs. Push -button selection. 

Two -tone grey metal cabinet ... ... L26.12.6 

TRANSCRIPTION RECORD PLAYER. Model 
GL -58. Goldring -Lento four speed unit. 0.60 

pick -up arm and infinitely variable speed adjustment 

between 33 and 80 r.p.m. with fixed speed at 16 r.p.m. 

Balanced turntable (31 lb.). Stereo ... E20.12 -2 

HI -FI SPEAKER SYSTEM. Model SSU -1. 

Ducted -porc bass reflex cabinet "in white ". Twin 

speakers. Pedestal model ¿11.18.6 Bookcase 

model ... .. ... ... ... 

"COTSWOLD" HI -FI SPEAKER SYSTEM. 

Acoustically designed enclosure "in the white ". 
26 x 23 x 151in. 12in. bass speaker with tin. speech 

coil, elliptical middle speaker. Pressure unit covers 

the full freq. range of 30- 20,000 c /s., complete with 

cross -over unit, level control, etc. ... ¿21.19.0 

COMPLETE LETS 
MATCHED STEREO SpTEREO OUTFIT. 

and twin 
OU FIT 

speaker systems. (Pedestal speaker legs optional 

E2.2.0) ... ... ... ... ... L44.9.4 

STERO CONTROL UNIT USC -I. 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 construc- 
tion ... EI8.18.6 

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

D X-100 U 

Prices include free delivery UK 

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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LOOK! EX- RENTAL SETS 
17in. £11.10.0 

Excellent table models. ITA /BBC. 
Famous manufacturer. Personal 
collection advised. Ins., carr., 251-. 

(Regret some delay.) 
12 months' guarantee on tubes. 
3 months' guarantee on chassis and 
valves. 

14in. £7.10.0 
ITA /BBC. As-17in. Ideal for caravans, chalets, weekend bun- galows, etc. Personal collection advised. Ins., carr, 201 -. Various makes and sizes available for inspection. 

# TV 
12, 14, 15in. 

* 70- 
Ins., Carr. ISt6 - 12 months' Guarantee 
LI extra without old bowl, refundable if same received # 

E 
within 14 days. # 

1 
36/24 - 14KP4 # 4in- * Replacement Stock. ,Carr. 5/- #. 

4- # 

VALVES # 
sf- # 

7k SALVAGE GUARANTEED # 9d. Each 7/6 Doz. * 6AL5, 6AM6, 6D1, 6D2, 6F12, 6F13, 6F14, 6F15, 8D3, D77, D152, * x{. DD6. EA50, E1391. ECC31. ECC34, EF50, EF91, ÚB41, 11F42, Z77, * 
1/9 Each 17/8 Doz. # * 6F1, 6L1, 610, 6P25, 6P28, 10D1, 1625, B36, EB41, EL32, KT33C, # 

TUBES 
17in. 21in. * 

# 
901- 99 f6 

# KTW61, N142. U22. U3L U35, UAF42, UBF80, W76, W77. 
2/9 Each 30/- Doz. 

, 
# 6AB8, 6L18 1091. 10P13, 20D1. 20P3. EBC80, ECL80, EF80, EF92 # =¢ EY51. KT35, N145, LN152, PL33, UCH42, U151. . . 

g/9 Each # * 6F6, 12Q7, I5Á8, 16A5, 17Z3, 19Y3, ECC83 EL33 EL4160/- , EL42Doz. , # * EY85, KT63, PL820, PY80, PY81. PY82, PZ'30. U154. 6V8. .#. 
Postage: 1 -7d., 6 -1/8., 12-9/11 

De -luxe Recorder Cabinets 
Beautifully styled rexine * 
covered cabinet in Red or # 
Beige. Size 144 x 13 x 9 }in. 
Storage comp. in lid for # 
tapes and mike. Easily # 
adapted to Record Player 
Cabinet. Ins., Carr. 5/ -, # 

# 

# 

# 

LOOK 29/9 
# Beautifully made Tape Re- 

corder Cabinet Size: 13 x 
Zr 10} x 7in. Covered in two- # tone coloured rexine cloth. # Stylish design. Easily adap- # cad to Record Player * Cabinet. P. & P. 5/ -. 

DUKE & CO. (London) Ltd. MANOR PARK, E12 
Stamp for Free List ILFord 6001/3 

April, 1962 

INSTALLING HI-FI? 

4:2:1 

THE ` GRIEG' CABINET, 
HOUSES IT ALL HANDSOMELY: 24 gns. 
The newest and largest of our wide range of hi -fi furniture. The Grieg can house your tape -deck, turntable, pre -amp, amplifier, tuner; takes a Ferro - graph tape recorder, complete in its case. 
Finishes: medium walnut or mahogany. Overall Size: 48in. long, 21in. deep, 18in. high, plus 9in. legs. Mounting boards: 20in. x 19in, and 26in. x 19in. Write todáv for details of WI range and nearest stockists. 

(DEPT. PW462) 
BROOK ROAD, LONDON 2.22 

Please state location or convenient shopping centres. 

THERMIONIC 
VALVE 
CIRCUITS 
by Emrys Williams, Ph.,D. B.Eng., M.I.E.E. 

M.Brit.I.R.E. 

Students and teachers, as well as practising 
electronic engineers will welcome this, 
the fourth edition of this well -known 
work, which has already established a 
solid reputation as both text and reference 
book. Valve circuits in all their com- 
plexity are related to the simple bases of 
underlying theory. Numerous graphs and 
circuit diagrams add clarity to a highly 
readable text. An interesting new feature 
of this edition is the inclusion of numerous 
problems and exercises, many of them 
discussed at length. 27/6 net. 

PI T1lIA N 
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(Continued from page 1058 of the March issue) 

N last month's article, the method of using 
accumulators to stabilise the low voltage D.C. sup- 
plies was described. However, it would be 
possible to devise a transistorised version of 

the main H.T. stabiliser circuit, for stabilising 
the low voltage D.C. output, and this was in fact 
originally planned to be included by the author 
in the power supply here published. But, upon 
examining the problem more closely, the expense 
of the necessary power transistors, etc. would 

have been out of all proportion to the purposes 
envisaged, and the degree of stabilisation would 

not have been nearly as good as with buffered 
accumulators. Accordingly, the author pur- 
chased three accumulator cells, enabling stabilised 
voltages of 2V, 4V, and 6V to be obtained. These 

Leads A,B,C,DI,E1 and I 
connect to 
baseboard 

Bend 

O 

M aterial:- 
Aluminium 

O 

O 

JI 

DI 

Bend down 

1 

111 

1111 

11111 

THE RECTIFIER SUB -CHASSIS WIR NG 

AND MAKING THE METER SHUNTS 

By M. L. Michaelis 

are lead accumulators. A small NiCd accumulator 
cell enables a stabilised voltage for valves with 

1.4V heaters to be obtained in the same way. 

External switching enables the accumulators also 

to be used independently of the power supply, 
or to be charged normally. Even if the accumu- 
ators are never used for anything except buffering, 

they should be given a charge, according to the 

maker's instructions, regularly once every 2 to 4 

weeks, and topped up with distilled water as 

required. It is essential not to mount the 

accumulator cells anywhere near the power unit 

itself, or any other electrical equipment, to avoid 

any danger of acid corrosion. They are best 
mounted in a safe corner under the workbench, 

Leads F1,H and JI connect Lead G connects to 
to front panel valve chassis 

FI 

O 

3 0 

O f- 2' _ 
71/2 

Fig. 9 -The wiring of the rectifier sub -chassis. (Note: The letters used 

to mark leads should 
is 

confused 
d diode etc.). fere 

to parts: e.g. lead 

DI s nbt 

and wired with substantial insu- 
lated cable. It is also essential to 
mount the lead acid accumulators 
well clear of the NiCd accumu- 
lator cell, as the two types of 
accumulator are chemically mutual 
enemies. The size of accumulators 
purchased will depend on the 
power desired. It is suggested that 
the size matching the power unit 
output be obtained -namely, the 
20Ah at the 10 -hour rate capacity. 

Fig. 8, last month, gave general 
details of low- voltage D.C. stabi- 
lisation by means 'of buffered 
accumulators. The feature is of 
course optional in this power sup- 
ply unit, the smoothing and con- 
trol range of VR2 being normally 
adequate for almost all purposes 
even without buffered accumu- 
lators. 
Circuit Descrlption -(2) H.T. 

Circuits 
All rectifiers DI, D2 and D3 

(see circuit diagram February 
issue) are of the modern flat 
chassis- mounting type, and are 
fitted with associated circuitry on 
an aluminium bracket chassis, 
shown in Fig. 9. The nomenclature 
used is as follows: 

First letter E: Half -wave. 
First letter B: Full -wave Bridge. 
Number after first letter: A.C. 

voltage applied (max. allowed). 
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Second letter: "C" for "Current." 
Number after second letter: Rated D.C. current in mA. 

This nomenclature is already becoming standard for rectifiers in general in many circles, and is equally applicable to valve rectifiers. 
D1 is the main H.T. rectifier, using four E250C130 flat selenium elements, in two pairs replacing the two halves of a conventional valve fullwave rectifier, but saving the space and heat 

Length of 
bare shunt 

wire 
Clip 

Insulator 1-4- -_ d _a-1 

Clip 

Variable 
resistance 

Mlllialimrneter M1 Battery 

Insulato r 

Fig. 10 -The method of making the meter shunts. 

generation of the valve. If E400C130 elements are obtainable, then the voltage rating is sufficient for using only two instead of four. Cl, C2 and the 10H smoothing choke give a D.C. supply at VI anode of about 400 to 500V. R3 and R4 serve to discharge the condensers after switching off. For best efficiency, Cl, C2 and C9 are metallised paper types in the author's prototype, but these are often a little expensive. It is perfectly in order to use good electrolytics of suitable voltage rating for 
D1 D2 D3 A 

YZc XWM1s AKU 

these condensers if desired. All other smoothing condensers are electrolytics even in the author's unit. 

Circuit Description -(3) Monitor Meter Circuits 
Fig. 7 (last month) showed the full monitor cir- cuit. The resistance values and shunts will need to be modified if the constructor uses meters other than those here specified (which is, of course, per- fectly permissible). It is also possible to omit the meters altogether, though this is hardly advisable, as it would impair the versatility of the whole power supply greatly. Especially would the useful- ness of the low voltage D.C. output suffer without the meters. 
Many articles conce -ning meters, shunts,. multi- pliers, etc., have already appeared in the pages of this magazine, and the knowledge gained by con- structors from these articles can be put to good use in building the monitor circuit in this power supply. 

Meters 
The author purchased two small 2in. flush - mounting round moving coil meters, of the ther- mocouple -type for 750mA R.F. now being offered by various advertisers at about 6s. 6d. each. As they stand, these meters are (except for trans- mitters) relatively useless, and require some patience and skill for modification to normal moving -coil use. This probably accounts for the very reasonable price of these excellent precision movements. It is necessary to remove the thermo- shunt and thermocouple, and transfer the leads from the moving coil on to the output terminals instead of the thermocouple. The difficulty is that the whole meter scale and movement has to 

E1 E2 Leads,A.B,C.D1.E1 and I 
T ö C M2 connect to rectifier sub -chassis 

350V 

Leads D2.E2,K,L and M2 
connect to valve chassis 

Leads D3,M1,S.T.U.V.W,X,Y,Z 
oC.13 and y connect to front pane, 

350V 

6.3v 
4v 

Mains 
transformer 

T2 
200 V, 
220V or 
Itap 

II 

Mains 
transf'm r 

T1 

Rectifier 
sub -chassis 

110v V. 
0 + 20 r2V or 

240V 
tap 

6.3V 4V 
Live' 

'Neutral' 'Earth A. mains 

Fig. 11 -The baseboard wiring. 

C9, \ 

Smoothing choke 
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Leads D3.M1.S.T.UV.WXY.Z.o(,13 and r Leads F1.H and J1 connect to Leads F2.J2,NO.P.0 and R 

connect to baseboard rectifier sub -chassis connect to valve chassis 

Fig. 12 -The wiring on the front panel. 

be dismantled to reach .these parts, but about 
an hour of patient, careful work should suffice 

for successful modification of the two meters in 

this respect. New connections should be soldered 
cleanly, using an iron no larger than necessary. 
It will be found that in the meters as purchased, 
some leads are soldered direct on to the thread of 

bolts after the nuts are screwed on, and one now 

has to undo these bolts to dismantle the meter. 

In this case, do not attempt to cut or unsolder the 

bolt, but simply cut the wire off close, and unscrew 

the nut with small pliers. It will cut its own thread 
in the soft solder, finally cleanly breaking the 

solder off, leaving the bolt clear for later easy 

replacement of the nut. Any more violent methods 

could damage the delicate exposed moving coil 

movement.. 

The moving coil itself will be found to have a 

full scale deflection of about 2mA, and a resistance 
of a fraction of an ohm. Connections to the 

thermocouple will be found to exist using spirals 

of resistance wire raising the total resistance to 

about 5n. These should be retained, and soldered 

to the main terminals, after removal of the shunt 

and thermocouple. The polarity should be deter 
mined using a single dry cell in series with a lb 

resistor, so that the positive side of the meter coil 

can be soldered to the terminal marked +ve. 
After reassembling the meter movements on tc 

the bakelite chassis, the scales are recalibrated 
Suitable pieces of paper are glued over the exist 

ing scales, and the one scale marked "AMPS,' 
with linear scale 0 to 100 and 0 to 2 inserted. Thi 

scaleplate of the other meter is similarly marker 
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"VOLTS" and given a linear calibration 0 to 400 and 0 to 20. The scales can then be screwed on to each meter again, and the cases 
closed. Each meter is now fitted externally with a 511 w.w. resistor in parallel (R20 and R21). This serves as damping, and is 
essential to prevent the pointers 
swinging about too long before coming to rest. Each meter is thus finally an instrument of 2.50 with 4mA FSD. 

Shunts 

The shunts R27 to R31 should next be prepared. R29 and R30 
need little comment, as they are simple carbon resistors not even requiring any great accuracy. They 
serve simply for continuity when the meter is switched away from these lines, the meter being used at full sensitivity there and thus in principle not requiring any further shunts. R27 and R28 are best made of (preferably) thick solderable resistance wire going under the -names of " Constantan " or " Eureka ", or other pro- prietary names, or else fairly thin, tinned copper wire may be used. R31 will need to be of fairly thick tinned copper wire, and will even then require to be only an inch or two long. The safest, simplest and quickest method of determining the correct lengths of the shunts is as follows (see Fig. 10). A good length of the wire to be used is stretched between two supports on the workbench, and fed with current from a suitable power source in series with a variable resistance and an already calibrated ammeter /milliammeter. The current is set to approximately the desired full -scale deflec- tion of the new meter, in fact, a little less. Two small leads with small crocodile clips are affixed to the meter to be shunted, and clipped as close as possible to each other on to the resistance wire. They are then slid apart until the new meter reads almost full scale. The main current is then turned up to the exact desired full scale value, and the clips slightly moved until the new meter also reads exactly full scale. The length of wire between the clips is then the required shunt length, and, allow- ing for a little extra for soldering, may be cut off. It is not possible to damage the meter by this method provided one always starts with the clips very close together, and never moves them apart until it is seen that full -scale deflection has not yet been reached. (See Fig. 10). 
The rest of the monitor circuitry is straight- forward. The switches MSI and MS2 are wafer types specially obtainable for meter circuits, which always break the previous contact position before making the next. When purchasing these switches, this point should be carefully checked, as serious internal short circuits and flashovers can result if the wiper at any time makes contact with more than one stud when switching over. Immediate burn-out of the meter could result through the use of an unsuitable switch. As regards their func- tion, 2 -pole 5 -way types are required, or 2 -pole 

AP/I. 1962 

A view of the wiring on the front panel. 

6 -way if an "off " position is desired, as. in the author's unit. 
(To be continued) 

DIGITAL COUNTER 
(Continued from page 1108) 

Geiger head. Of course, such clocks and watches are not very advisable, and certainly are, if any- thing, harmful rather than good. 

Rapid Counting 
IMPORTANT. It may actually happen, that an apparatus as described in this article suddenly 

starts counting at a high rate, this is the quite normal symptom of a Geiger tube which has reached the end of its useful life, or which has been damaged mechanically in certain ways. It can happen if the tube is operated at too high 
a voltage, if it is run for long periods with too high a value of C10. In either case, it is a sign that the tube has been destroyed, and is useless. If the specified component values and voltages are strictly adhered to, and the tube handled very carefully mechanically, then a very long life should be expected. Any soldering of tube con- nections should be made with a heat -shunt, as in handling transistors. 

A fault in the digital counter circuit could also cause sudden high counting, if the circuit thereby 
goes into slow oscillation. To minimise this, V2 has been made a special form of multivibrator 
which is normally unlikely to run free. But certain defects in the neon, V3, could possibly 

cause spurious high counting. 
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Constructional 
Faults CORRECTING ERRORS 

IN HOME -MADE 
EQUIPMENT 

By P. B. le Ferrier 

5 HERE are three stages to the building of a 

new piece of electronic equipment, such as a radio 

set, amplifier, test instrument and so on. One is 

the basic circuit design, the second is the actual 

construction and the third is making the finished 

equipment work correctly. 

Layout 
Producing the basic circuit design is a rather 

specialised exercise and one which the constructor 
usually leaves to those well versed in the arts. 

Invariably, therefore, he follows a previously 
worked -out circuit. The construction is well within 

his scope and he either follows a component layout 

and wiring plan or works out his own layout and 

wiring direct from the circuit diagram. 
The third stage- making the equipment work 

correctly -often results in a few late nights and, 

sometimes, in a complete rebuild. Why is this? 

The main reason is that the initial circuit design is 

very closely tied up with the layout of the com- 

ponents and to the pattern of the wiring connecting 

the various components to form a practical circuit. 

"Stray?' 
When one studies a circuit diagram it is usual to 

consider only those components which are shown; 

but, unfortunately, there are many more hidden 

" components " which appear only when the circuit 

is transferred from paper to wire. Capacitors, for 

example, appear in practice in the most unexpected 
places owing to the capacitance between com- 

ponents and wiring. Likewise, inductors are 

introduced in the practical circuit owing to the 

inductance of the connecting wires. The positions 

and values of such spurious components are 

governed solely by the wiring, and while one 

pattern of values may be introduced by one person, 
well 

another 
. introduce an entirely e different pattern of values. 

How the equipment will be affected will depend 

to a large extent on whether stray capacitances and 

inductances were taken into account when the 

circuit was evolved. If the circuit is essentially the 

product of a thought in the mind of the designer, 

then they have possibly not been considered in 

constructional detail. It would be left to the con- 

structor to work these things out for himself and 

arrange the practical circuit accordingly. 

to follow faithfully not only the circuit but also 

the component layout and wiring. Failure to 

observe this most important factor may well lead 

to poor results, parasitic oscillations and instability 

and may make it necessary ultimately to rebuild 

in the way that the designer intended. 
One is sometimes tempted to use only the 

circuit of a complete design and arrange the lay- 

out to one's own requirements. This is fair enough, 

and the results obtained are often quite good, but 

one can never blame the designer if the per- 

formance does not come up to specification. 
Some circuits and designs are inherently stable 

and quite a few liberties can be taken without dis- 

turbing the normal working condition. Other 

designs are just the opposite and, unless very 

careful attention is given to the layout, one may 

have to spend hours 
working on the set, 
and even then instab- 
ility may show up at 
the least provocation. 
This applies particu- 
larly to VHF equip- 
ment where the 
inductance of a lead 
may be a sufficiently 
high value to cause 
feedback. Similarly, 
in such designs it is 
possible for the parts 

Observe Component Layout and Wiring 

On the other hand, if the circuit is part of a 

complete design, then it would have been produced 

in direct relation to the layout, wiring and 

dimensions, which would also be a part of the 

design. When such a design is reproduced, there - 

fóre, it is absolutely necessary for the constructor 

Fig. I -The low value 
resistor R2 connected 
close to the control grid 
is for suppressing para- 
sitic oscillations. RI is 

the normal grid resistor 
and CI is the coupling 

capacitor. 

of the circuit that are supposed to be earthed to 

attain quite high R.F. potentials which may be 

inadvertently coupled to some critical part of the 

circuit through stray wiring capacitances. 
The inductance of VHF coils is also computed 

in relation to wiring inductance and stray capa- 

citances, including valve capacitances, to tune over 

the required frequency. It only needs a long con- 

necting lead from one of the coils or too much 

stray capacitance around the coil and connecting 

lead to throw the whole circuit out of balance and, 

in some cases, to make it impossible to tune over 

the required frequency band. 
Although low frequency equipment is less 

difficult in this respect, undue liberties cannot be 

taken. 
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Parasitic Oscillations 
An insignificant carbon resistor, possibly labelled 1k and connected close to the tag of the control grid of the output valve indicates almost con- clusively that the designer had trouble with parasitic oscillations. Looking in the list of components, one would probably find that the resistor's function is given as ` grid stopper " or " anti- parasitic resistor ". Both titles have the same meaning. 
The value of the 

resistor is so small 
that it could barely 
have any effect on the 
normal A.F. opera- 
tion of the circuit, as 
is shown in Fig. 1. 
Here the normal grid 
resistor, R1 is valued 
at 470k, while R2, 
which is the anti - 
parasitic component, 
is valued at Ik. This 
is how it should be 
and, indeed, the value 
is chosen so that the 
normal circuit opera- 
tion is not affected. 
But before we can 
understand how an 
anti- parasitic c o m - ponent works we 
must first find out 
what a parasitic oscil- A 
lation is, and how it 
is caused. 

Briefly, a parasitic 
oscillation is an un- 
wanted oscillation 
created by circuit 
conditions. Moreover, 
since it is an oscilla- 
tion, the circuit con- 
ditions must be right 
(or wrong) for oscil- 
lation to occur. The 
difference betweeen ordinary instability and para- sitic oscillation is that while instability usually sets up an oscillation at a frequency directly related to the type of equipment and components used, a parasitic oscillation may be far removed in fre- quency from that handled normally by the,equip- men t. 

Let us take the case of an audio amplifier. This may have a passband from, say, 40c /s tb 15,000c /s and instability would cause an oscillation some- where within that passband, resulting in motor - boating, whistling, screeching or some other audible disturbance from the speaker. Parasitic oscilla- tion, on the other hand, does not do that. This is one of the dangers, as such oscillation may not be suspected. With audio equipment it often falls in the R.F. or even VHF range. 
Likewise, with I.F. or R.F. amplifiers, parasitic oscillation is likely to be totally removed from the normal operating frequency, while instability would cause oscillations at a frequency governed by the normal circuit components, and this would be quite close to the normal working frequency. 

PRACTIC AL WIRELESS April, 1962 

Grid 
resistor 

Fig. 2- Parasitic oscilla- 
tion sometimes occurs 
caused by unwanted coup- 
ling between the control 
grid and screen grid. 
Here LI and L2 are 
formed of wiring induc- 
tance, and the coupling 
is enhanced by the stray 

capacitance C1. 

How Is Parasitic Oscillation Caused( 
In order for oscillation to occur, there must be a feedback path from the output to the input of an amplifier or section of an amplifier. Moreover, there must be zero phase change between the voltage fed back and the input of the amplifier. If the voltage fed back undergoes a phase shift of 180° then the feedback is said to be negative which, instead of encour_._:ng oscillation, tends to suppress it. When there is 0° phase shift (or 360° p..ase shift which is really back to zero again), the feedback is said to be positive. 

Feedback, of course, can be promoted by stray capacitances and inductances due to poor construc- tion and layout, as already described. The greater the gain of the amplifier, the greater is the pos- sibility of feedback resulting in oscillation, for, provided the signal fed back is no smaller in amplitude than the signal applied, and the phase is correct, oscillation will most definitely commence. Frame grid valves now make very high gains possible, and a gain of 10,000 is not uncommon. Such an amplifier would turn info an oscillator, provided the feedback conditions allow it, when only 1 /10,000th of the output voltage is fed back to the input. It does not require much in the way of strays for this to happen. 

Parasitics 

Fig. 3 -When viewed on an oscilloscope, parasitic oscillations show up as bursts of R.F. on ¿he 
waveform. 

Tuning 

The frequency at which the oscillation occurs depends on various impedance factors in the circuit. If, for example, oscillation is occurring in an R.F. amplifier simply because of poor design or inadequate decoupling, then the tuned circuits would act as the major impedances and oscillation would take place at a frequency very close to that of the tuned circuits. This type of fault would be put down to pure instability. 
Parasitics, on the other hand, rely on spurious impedances which are unwittingly put in the circuit in terms of stray capacitances and inductances. The amplifier may be highly stable within its passband, but impedances well up in the R.F. ranges may be created by the inductances of con- necting wires and ineffective screens. 

H.F. Resonance 

As an example, Fig. 2 shows two inductors, LI and L2, formed by the wiring in the control grid and screen grid circuits of an A.F. output stage. These may resonate at, say, 50Mc /s, and due to 
(Continued on page 1146) 
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UNIQUE 
COMMUNICATIONS 
RECEIVERS 
Never before offered in this 
condition, BRAND NEW 
AND UNUSED in original 
Army transit cases. 

MARCONI C.R.I0018.Covers 
60 Kc /s to 30 Mc /s. Complete 
with all valves, instruction 
manual and internal A.C. 
power unit for 200/250 v. 

ONLY £35 (cam . 
NATIONAL H.R.O. 
SENIOR. Covers 480 Kc/s to 
30 Mc /s, using 6 general 
coverage plug -in coil sets. 
Complete with all valves and 

instruction manual. Uses ex- 
ternal power unit (available 
5916 extra, P.P. 41 -). 

ONLY £25 (carr. 301.). 

All receivers tested and guaran- 
teed perfect working order before 

TEST METERS FOR EVERY PURPOSE & POCKET 

R Reads 
O.P.V. 

& D.C. Volts T p tt0o 
1,000: D.C. Current to 500mA; 
Resistance to 1 Meg: Capaci- 
tance to 1µF; Decibels from -20 
to +36; Output lack tor Audio 
Measurements. Size Ain. a Ito. 
z 16tH. 

83.19.8 

RReads voltage 
MODEL 

toE1,000; D.C. 
at 20,000 ohms per volt and A.C. 
at 10.000 o.pv.; D.C. Current to 
500mA; Resistance to 10 Megs.; 
Capacitance 
r to +36 µShe 3iin. la 

564n. z 13ín. 
88.18.8 

to 
81,002: C 

MODEL () PoIM 

A.C. at 20,000: 12 Amps D.C. 
Current; 60 Megs Resistance; 
-20 to +56 Dbs; Internal 
buzzer abort circuit warning. 
Size 9ssin z 8s,a1n. a 23in. 

88.19.6 
e 

either sent on request. All New Stock, with leads, prods, and internal batteries. Fully guaranteed. Details S.A.E. 
despatch. Further details on 

AMERICAN MIND RECEIVERS. 
resshVe lea 500 

of 
RoÌse 

renowned Bets. 14 valves. 

A.C.omains pack for nominals115 /230 
refinement 

. Thoroughly recondi- 

tioned, immaculate in appearance, and in perfect working 
order. ONLY 835 (add carriage 301- and 501- deposit on return- 
able transit case). S.A.E. brings illustrated leaflet 

American 
B.C. 221 FREQUENCY rrtable, frequency 

The stn standard. 
crystal 5r icc/s, po 
Coverage 

order. Illustrraated 
Mc/s. 

etails on request. 
calibration 

LY 818. 
book. 

101- CONSTRUCTION PARCEL. 10 yards each of 6 colours 
wiring wire, solder, 24 each assorted Resistors and Condensers. 

RESISTORS. 100 assorted values. NEW 10)- 
CONDENSERS. lab assorted mica and silvermica. NEW 12/6. 

SPRAGUE CONDENSERS. Metal cased, wire ends. New 0.01 

mid. 1.000 volt, and 0.1 mid. 500 volt. 7/8 per dozen. Special 

quotes for quantities. 
MINIATURE 

-6v. D.C. j a liOx 
xL .,01nldp for models. 

spindle. Brand New 5/ñ 

PCR COMMUNICATION RECEIVERS 
Manufactured by Pye & Philips. One of the Army's most versa- 
tile and sensitive sets. RF stage and 2 of I.F.. using 6 British I.O. 

type valves. Large180 degrees Illuminating and Calibrated Dial. 

Flywheel Tuning with locking device. Aerial Trimmer. Tone 

and Vol. Controls. Band Switch from panel lacks for speaker or 

phones. In black metal case, size 171n. L x Bin. H x 101n. D. Model 

PCB. covers 6-18 Mcis, 200 -550 metres and 850 -2,000 metres and 

has 
odel PCR2 has similar L & M waveband overage. Short wá e 

6 -22 Mc /s, but no speaker. Used but excellent condition 65.19x. 
Every receiver aerial tested before des. Add 10/6 carr. all models 

Designed to operate from bulky EXTERNAL power supply, but 
any s be fitted BRAND a Es MPgNENTS 

INTER- 
NAL ppCgr i250 y A.C. cost 

S.A.E FOR ILLUSTRATED LEAFLET 

" p.W." 6 TRANSISTOR PERSONAL RECEIVER 

Designed by the techni- 
cal staff of Practical 
Wireless: easy to build, 
using printed circuit 
and 1st Grade Matched 
Transistors and Diode. 
Full Medium and Long 
Wave coverage to inter- 
nal speakers. All parts 
sold separately (new 
components only) en- 
abling you to buy as re- 

pricelist will 
full 

sent 
Constructional details 1 /6. 

Newly designed OSMOR Cabinet and reduced price. TOTAL 
COST INCLUDING BATTERY AND CABINET NOW 66.10.0. 

THE "GOOD COMPANION" 
THE FINEST CO%IBINEF) PORTABLE and CAR RADIO YET 

DESIGNED FOR T11E HOME CONSTRUCTOR 
* 750 m/W output. * 6 transistors and 2 diodes. * Full Medium 

and s r d 0tcne*r1í3i e 
. * Brilliantly style2 tone abiet size 11 a8 ` s. 

* Very fine tuning with calibrated dial. * Latest printed circuit 

follow construction data 
aerial, with 

separately 
socket. * Easy to 

will be sent oh request. Total Cost £9.19.6 and full r iilus,$$rated 
separately 

Eitherattype, plus 51 post cabinet 
(Battery 3161ext 

speaker 810.10.6 

"POCKET 4" 
TRANSISTOR RECEIVER 

Uses 
tuning 

minia and volume 
control. Built -in aerial makes 
unit efficient and portable. Ideal 
for the beginner. Full medium 
wave coverage. All 
and case for only 42/6 ( & p. 2 /6t).. 

Ten-page 
u free with parts or separately 1)6. 

S.A.E. for parts price list. 

HARRIS ELECTRONICS 138 Gray's Inn Road, London, W.C.I 
(Phone TERminus 7937) 

(LONDON) LTD Please include carriage costs on All items 

(Open until l p.m. Saturdays). We are 2 minx. from High Holborn. 

(Chancery Lane Stations and 5 mins. by bus from King's Cross. 
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Whether you're building your own amplifier or servicing a complete installation -for fault finding on anything from pre- amplifier to speaker - you'll find the MULTIMINOR to be "just right ". You'll enjoy using this neat pocket instrument giving readings over nineteen ranges on a clear open scale. A.C. and D.C. voltage, D.C. and Resistance measure- ments are made by means of only two sockets. The robust, easy -to -read range selector has a smooth, clean, positive action. 
"Can you afford it ?" Let's say rather -"Can you really afford to be without it ?" 
Designed and Manufactured by 

ASTID LTD AVOCET HOUSE 
MM.10 

92-96 VA 

April, 1962 

Indispensable 
THE 

MULTIMINOR 
19 Ranges 
D.C. Voltage: 0- I,000V in 7 range, 
A.C. Voltage: 0-1,000V in 5 ranges 

D.C. Current: 0-IA in 5 ranges 

Resistance: 0- 20,000 t2, 0 -2M S: 

Pocket Size: 5,1 x 3¡ x II inches. 

Weight: 1 lb. approx. 

fJst Price £ / ap 
: ' Os e 

Complete with Test Leads and Clips 
Leather Cose if required 391,, 

Sensitivity 
10,000 ohms per volt 
on D.C. voltage ranges. 
1,000 ohms per volt 
on A.C. voltage ranges. 

A 
On D.C. 3% of ful 
scale value. 

On A.C. 4% of full 
scale value. 

To meet special 
requirements, instru- 
ments can be supplied 
to a higher degree of 
accuracy for small 
additional charge. 

Telephone: Victoria 3404 (12 lines) 
UXHALL BRIDGE ROAD - LONDON - S.W.I e 

The least expensive way to !sigh fidelity 
is an 

An Armstrong chassis is more than just a radio- 
gram chassis. It is a carefully designed combina- 
tion 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 
radio and record reproduction. 

chassis 
STEREO 12 MK.2 £44.15.0 
8 watts push -pull output from each channel, 16 watts total. VHF, with automatic frequency control, medium and long bands. A hi -fi system on one compact chassis. 
STEREO 55 (Illustrated) £33.15.0 A junior version of the Stereo 12 Mk.2. 5 watts per channel. 10 watts total. VHF and medium bands. inputs for tape pick -ups and possible future stereo radio. 
JUBILEE MK.2 £31.15.0 
A mono chassis of 8 watts push -pull output and covering VHF, medium and long bands. Separate tone controls. A.F.C. Pick -up and tape inputs. 

AF208 £23.15.0 An AM /FM mono chassis of 5 watts output covering VHF and medium bands. An inexpensive version of the Jubilee Mk.2. 
11 Post this coupon or write jot- catalogue or call at our showroom for full demonstration and professional advice on your installation. Open 9 -5 including Saturdays. 

NAME 
PAC 

ADDRESS 

ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS RD. LONDON N.7. NORTH 3213 

f 
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FR 
WITH THIS INSTRUMENT, THE 

FREQUENCY OF AN INPUT 
WAVEFORM WILL BE SHOWN 
ON A LINEAR SCALE ON A 

MOVING COIL METER. 
By E. Dexter 

1119 

t- reading 
UENCY- 

METER 

(Continued from page 1027 of the March issue) 

iF the instrument is to be used primarily at 

the lowest frequencies, as will be the case if one 

of the principal uses is to be as pulse -rate indi- 

cator for a Geiger counter to give direct indica- 

tion of radiation intensity, then even the lowest 

range given here will probably be too high. 

It is then desirable to have a lowest range where 

10c /s gives full -scale deflection, and this will be 

achieved by making Cl2 about 0.5µF. The other 

ranges could then be 
t 

made 
of /s, l c/ , and 

10kc /s, by appropriate choices 
It is up to the constructor to choose his own 

ranges for whatever purpose he has in mind. and 

he may even use a switch with more positions 

for Sta. and Slb if more than four ranges are 

desired. If all circuitry associated with V5 is 

wired carefully and neatly, and components of 

the minimum size possible are 
used (all to reduce stray capaci- 
ties), then performance on the 
higher ranges will be enhanced. 

Circuit Principles 
VI is an EF86 connected as 

an ordinary audio pre- amplifier 
with a gain of exactly 100 in 

the circuit arrangement used. 
This circuit may be built by 
itself, up to and including C6, 
by anybody desiring merely 
such a pre -amplifier, e.g., for 
feeding an ordinary amplifier 
from a microphone of low out- 
put. V2- is an output cathode 
follower, from which the ampli- 
fied signal from the preampli- 
fier is externally available at 
SK2. An input drive of about 
a quarter of a volt r.m.s. on 
sine wave is required, with VR1 
at full gain, to give the maxi- 
mum undistorted output of 25V 
r.m.s. at SK2, and this drive is 
more than sufficient to operate 
t h e subsequent frequency 
measuring circuits. However, 
with input signals of unknown 

or varying amplitudes, it is of advantage 

to over -drive V1 if the signal at SK2 is 

not required. In particular, if the main input 

waveform is poor in the sense that it is hum - 

modulated, as can be the case if it originates 

from a signal generator of poor quality or from 

an experimental circuit, the frequency -indication 

may ne erratic if VI is not driven hard enough, 
least i.e., with at 

full gain. Th s may cause grid cur 
positive 
in VI, and 

thus the large value of R2 is included to prevent 

any blocking effects on Cl as a result. 

Input Voltage 
It is permissible to use a drive of even 1001 

at the input, even if VR1 is at full gain. Thi 

can do no damage and will give a perfectly goof 

frequency reading on the meter. The input i 

tested to 
any position itoft h VRI, but if the amains 

voltage 
is af 

fo 
fed i 
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direct, VR1 should at any rate be turned down appropriately in normal operation. There will normally be little purpose in connecting the mains itself to the input, but virtually the same thing could arise if the constructor were building some of the modern emergency power -supply circuits appearing. These use transistor- converters gen- erating 230/250V 50c /s A.C. from 6V car batteries or 12V car batteries, to operate mains equipment in the field or in case of a power -cut. The output may be connected direct into the fre- quency -meter here described, to adjust the con- verter frequency to the correct value -but, as said above, VR1 should then be turned down reasonably. In general, if the constructor is ex- perimenting with transistorised power- converters of any kind, the present instrument is ideally suited for monitoring the operating frequency. 

Points marked'W'denote 
waveform R21 

April, 1962 

Triggering 
Valve V3 is another EF86, connected in a high - impedance circuit arrangement normally resting at its saturation current, with very low voltage; on screen and anode. A negative -going signal (corresponding to the positive -going part of an input waveform) cuts V3 off as long as it exceeds some 15V to 20V in amplitude. This causes a sharp positive rise at V3 anode, followed by a subsequent fall back to the condition of satura- tion current as soon as the negative portion of the waveform at V3 grid has ended. The result is thus a reasonably good square wave at V3 anode. Now we are subsequently interested in the positive -going transient of this square wave, as it is used to " trigger -off " V5 to pass an exactly defined pulse of current into C19, one such pulse for every trigger. If this positive transient 

*Iglag 
R20 

C10 
orm checkpoints ® (see text) 

VR2 4 ® U 
Set trigger 

: 
® 

R9 

Tags marked'MC' 
denote earthing 
connections 
to chassis 

V3 
50 EF86 

EC92 `0 

V5 
ECC81 

R22 

m 
MC. me m re 

H.T. ( MC MC 
cable , . 

10 01 6 
1r77 rV7 1 si, 9 1 .. _ pout, . . V1 

^ EF86 
RS \: ;I7 
R6 R1 30 

C 

R 

MC 
R4' 

28 ï C --- --- 

SK3i y C17 

6 MC 

,- i S1-. 
Range 
switch 

Keep leads as short as possible 

51(1 
Input 

Numbers In boxes denote positive 
MC 

voltages at these points 

Fig. 4 -The underchassis wiring diagram. 
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of the waveform at V3 anode is 

not sharp enough, due to stray 
capacities, triggering of V5 may 
be erratic or absent. It is thus 
essential to use neat short wiring 
for V3 anode, R12, C10, R20 and 
V4 grid. All leads should be of the 
absolute minimum length con- 
sistent with Fig. 4, and all other 
components should be bent to lie 

somewhat removed from the leads 
concerned and the critical com- 
ponents named. 

Valve V4 serves as output cathode 
follower for the square wave at 
V3 anode, so that there is no back - 
reaction from V5 to V3, and also 
to enable an externally -available 
version of the "trigger" to be taken 
to SK3 at the same time as trig- 
gering V5, without mutual inter- 
ference. C18 and R27 differentiate 
the square wave for the purpose 
of providing the output trigger at SK3, while 

C11 and VR2 differentiate the square wave for 

the purpose of triggering V5. 

Differentiation of a Square Wave 

Neglecting the mathematical aspects of the 

matter, the process of differentiating a square 

wave amounts to keeping the transients in it, i.e., 

the sudden positive - going and negative - going 

transitions, but rejecting all else. Thus Fig. 5a 

shows an ideal square wave, and Fig. 5b the 

o 

-(a) Ideal squarewave _ 

(b) Differentiated squarewave 

0 

(c) Trigger output at SK3 

Fig. Sa -An ideal square wave; b -the ideal square 

wave of "a" differentiated; c -the trigger output at 

SK3 -the negative spikes have been shorted out by 

the silicon diode D1. 

An underchassis view of the instrument. 

result of differentiating it. As far as circuitry is 

concerned. it is extremely simple to differentiate 

a square wave, this being performed simply by 

a very small coupling condenser and resistor com- 

bination to the next stage. The reason is also 

simple, for any transient, corresponding neces- 

sarily to high -frequency components, will be 

passed on, whereas all slower portions of the 

waveform will allow the small coupling condenser 

to follow 
the trigger vtakentto SK3 we desire re 

only the positive trigger spikes, so the negative 

ones are shorted out by the silicon diode Dl. 
This is a small rectifier of the type now adver- 

tised for about 250V, 250 or 500mA, the exact 

type being in no way critical. This class of diode 

is used here on account of the high voltage 

tolerated and the very low forward resistance. The 

resulting waveform at SK3 is shown in Fig. 5c. 

This may be used for starting the timebases in 

a triggered oscilloscope. 
It is thus apparent now that the instrument 

described in this article has the further important 
use in that it will deliver both square wave and 

trigger -pulse outputs at the frequency of virtually 

any reasonable input waveform. Thus if VI is 

driven sufficiently hard, i.e., at least a volt or 

two input at SKI with VR) at full gain, there 

will be a reasonably good square wave output 

at SK2 (which can be further improved by 

of 
inserting 

2)g 
grid 

will rbe fan boutput Mof 
at 

positive 

trigger- pulses at SK3. It is very useful, foi 

numerous experiments, to have such a hand} 

squarer and trigger- generator available. 

Mains Frequency Output 

For many experiments it is of value to hay' 

available a ready source of square waves and shor 

pulses at precisely the mains frequency. It shout 

be pointed out that the instrument described ii 

this article is fully capable of providing thes 

pé tively whenaSla /Slba is set to hencalibratiot 
adjust position. 

(To be continued) 

J 
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iN Fig. 4 (page 1038 last month) a simplified version of the record/playback change -over system was given. 
In the "record " position, the tape first passes the erase head, which is energised from the bias oscillator via Sl. After the tape is "cleaned " of old recordings, it passes the recording head, which is receiving an amplified signal from the micro- phone via switches S2 and S3. The recording head also receives a bias signal in addition to the recording signal, via switch S4. In the `replay " position, the input of the amplifier is connected to the replay head via switches S2 and S4. The microphone is discon- nected, as also is the erase head, the latter by SI. The output of the amplifier is switched from the recording head to the loudspeaker by S3. With the above information alone, it is possible to diagnose a number of faults that may occur on a simple machine. For example, serious distortion would now probably lead to an investigation of the bias oscillator and associated switching arrangements. 

Record Distortion and No Erase 
Let us suppose that a " clean " tape is used for i normal recording, say from a microphone. If revere distortion is present on replay, two things should be done. Firstly, a tape recording known to )e free of distortion, or a previously recorded ape should be run through the machine. If the eproduction is now completely clear of distortion his is sufficient proof that the replay sections of he amplifier system are free from faults. 

ackc on the machine machine antaá to potash should pbe 
ut 

lade to erase it by switching to " record " and unning the tape back through the machine with le gain controls turned right down. If the ;cording is still present on replay, there is little oubt that both troubles are caused by a fault 
i the bias oscillator. The most usual cause of to trouble is valve failure. 
ase Normal 
If it is discovered that the erase function is orkmg correctly, the recording distortion could ill be caused by lack of bias, but in this case e trouble would exist somewhere after the bias 

PRACTICAL WIRELESS 
April, 1962 

SERVI CING- 
TAPE 

RECO D,DEB 
FAULTS, SYMPTOMS AND THEIR 
REMEDIES FOR DOMESTIC 
EQUIPMENT 

By T. S. Smith 

(Continued from page 1057 of the March issue) 

recording l head. A 
section-between 

he k hould becmadea on the components and wires feeding the bias signal to the recording head. Switches are involved here. and are often sources of trouble. Similar trouble would occur due to over- recording. This often happens when the pro- gramme material is being taken from a radio receiver or record player, especially if the coup- ling circuit (between the radio or record player and the input to the tape recorder) is frequency sensitive. 
Some recording -level indicators are designed so that they show the level of the input signal over a fairly narrow band of frequencies, so if one is over -recording at, say, a low- frequency, the effect may not be indicated on the recording -level "eye" or meter. Nevertheless, over -recording would result. If this trouble is suspected, a second recording should be made at a much lower level. If the re- cording is "ow of a reasonable quality, attention should be given to the input signal coupling arrangements. 

No Replay 
If, after making recording, replay, the could he either in tre ording section or in the replay section (or both). The best thing to do is to try replaying a tape recording or pre- viously recorded tape. If that replays normally, then, of course, the trouble lies in the recording section of the equipment. 
If there is still no output from a previously recorded tape, the tape which was used for original 

If 
recording should n a friend's machine. If that replays, then the trouble lies in the recording section of the machine. The trouble would be common to both recording and replay, of course, if the tape was proved to have no recording on it. Som. of these techniques are obvious, but if they are adopted they can most definitely save a lot of time in searching aimlessly in fault -free sections of the system. 

Typical Record System 
We must now graduate to a real circuit before we can obtain very much more servicing data. Such a circuit is given in Fig. 5, and this applies in essence to the Truvox Type "K " Tape Recorder Amplifier. 
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As drawn, the circuit is switched to the 

" record " position. V1 (EF86) is the first voltage 

amplifier, and it is to that valve that the micro- 

phone signal is coupled, via Jack 1. This is 

coupled to the first triode, V2A, through an 

equalising arrangement. Coupling to the second 

triode, V2B, is effected through the volume or 

" recording gain " control, R18. 

Signal to Record Head 

It will be seen that switch "D" couples the 

A.F. from the anode of V2B, via C17, to switch 

"A" through an R/C network comprising C18, 

C19, C21, R24, R26 and R27. Switch "A" then 
e cRo/uC ens 

e accon tantcurr nta 
de. 

cord- 

ing signal to the record head 

All switched 
shown 

More posRbn 

32 

40ÁF 

A B C E 290V 

All sections make 
before break 
except E' 

V 

WIRELESS 

a different tap on the oscillator coil, where the 

signal is slightly stronger, through C28 and switch 

J' The power supply y system is reasonably straight- 

forward. Full isolation from the mains is pro- 

vided by the double -wound mains transformer 

and full -wave H.T. rectification is adopted. H.T. 

smoothing is provided by the electrolytics C27 

and C30 and H.T. for the earlier stages by R38. 

Mains feeds are provided for the motor, and the 

brake solenoid is 
contacts on the tape 

R39 and the appropriate 
deck. 

Replay 
On " replay", the output from the record /i 

replay head is coupled to the input of VI through 

3104 

1123 

Ri1?MKt 66Ök 
,Ok MKII 

7 R2S 
wX0 4.7M 

R31 4.7k i 0,OD1yF Brake 

tRecordlge whack 
30 2k s,,, 

are common to both 

playback and record,awhi e stage V4recorder operates asp playback outputaand bias oscilla orVonb playback and record 

respectively. 

Thus, only the first three stages are used for 

the recording proper. V3 is the recording -level 

indicator, of the magic eye variety, and works 

in the following way. A portion of the A.F. 

recording signal is coupled through R23 to the 

rectifier WX6. A D.C. voltage is thus developed 

across its load, R25, and applied to the control 

grid. With increase in strength of the signal so 

a greater bias is applied to the grid and a suit- 

able deflection occurs in the " eye ", this being 

proportional to recording -level. C20 is simply the 

rectifier reservoir capacitor. 

Bias Oscillator 
In the " record " position, V4 (EL84) acts as 

the bias oscillator valve. The oscillator coil is 

connected in the anode circuit, while coupling 

to the control grid, to produce a feedback path, 

is accomplished by C23, R32 and switch "I ". The 

oscillator signal is fed to the recording head 

through C24. Signal for the erase head is fed from 

switch "A ". VI now acts as a voltage amplifier 

for the replay head signal. The equalisation net- 

work, coupling V1 to V2A, is altered slightly 

by switch " C ". Switch " H" changes over and 

removes 
C 6 from hV2Bt and switches hes incapacitors, e control, 

R19 and C14. 
Switches D" and "I" operate to disconnect 

the A.F. from the recording head feed circuits, 

remove the oscillator feedback components anc 

couple the signal to the control grid of V4, whick 

now acts as the output valve. H.T. is applied tc 

the top of the output transformer by switch "E,' 
and the normal screen operating conditions fo 

V4 are established by switch " B", which als( 

disconnects the recording -level indicator. 

Fault Finding 
As there are several interconnected stages, inpu 

and monitor points on most recorders, fault findin 

is considerably facilitated if a logical approac 

is adopted. (Continued on page 1145 
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The finished set. 

A SENSITIVE 
REFLEXED RECEIVER 
FOR MEDIUM AND 

LONG WAVES 

Wireless Practical a E 
Note that Figs. 1 -9 appear on the blueprint given away with every copy of this issue. 

5 HIS receiver has been designed as an inexpen- sive lightweight, medium and long -wave receiver of good fidelity for general use in town and country. 
Measuring about 9in. x Tin, and less than 4in. deep, the receiver is easily handled, while the weight, even with the high -flux loudspeaker recom- mended is a mere 54oz., including the battery. The receiver is not a superhet but a regenera- tive -reflex type of unusual circuitry, giving great sensitivity without instability in use. It is single - tuned and requires no instruments of any sort to align it for use, so that it should be well within the scope of the average constructor. 

One of the prototypes has been in constant use for five months and has accompanied the writer on all his travels during this time. It has never failed to give a programme at good volume within the area bounded by Leeds, Skegness, London and Caernarvon, so that as a local station receiver it may reasonably be expected to work anywhere in the country using only the self -contained aerial. The illustration opposite showing the general layout viewed from the rear of the case reveals that the speaker occupies most of the width of the set and about three -fifths of its height. In 

the writer's judgment, good reproduction of orchestral music cannot be achieved with any speaker of normal quality less than about Tin. x 4tn., and this size has therefore been chosen, the remainder of the set being built around it. The use of push -pull output ensures adequate loading under most conditions. 
By extending the case only half -an -inch beyond the ends of the speaker, an 8in. ferrite rod aerial (the largest size normally obtainable) can just be accommodated. This ensures maximum pick -up of available signal. 
The remaining qualities of the receiver derive from the fact that it has actually six stages and by careful choice of components and rather novel circuitry, very little of the available energy goes needlessly to waste. 
Most of the components in the receiver are con. nected to a single large tagboard which is arranged to slide into position; this should clearly be seen in the illustration as a panel dividing the box into two quite separate compartments, the upper one containing only the aerial, transistors and controls. This "empty box" arrangement may be partly res- ponsible for the receiver's noticeably good bass response. 

f 
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The Cabinet 
The cabinet of the prototype 

illustrated was actually modified from 
a commercially available cabinet, but 
a substantially equivalent case. may 
be easily constructed as follows: 

Six pieces of }in. three -ply wood 
are cut, two 8 #in. x 6 }in., two 9in. x 
3 #M., and two 6$in. x 3 }in. Also 
required are four 3in. lengths of #in. 
quadrant beading. The four 34in. 

wide pieces are joined together with glue and a 
few panel pins to form a rectangular frame, out- 
side measurement 9in. x Tin. The top and bottom 
pieces should overlap the two side pieces and not 
vice versa (see Fig. 9 on the blueprint). The 
corners are strengthened and trued by using the 
pieces of 4in. fillet. These should be glued 
in centrally, that is, with fin. space at each end, 
and not flush with one of the 9in. x Tin. faces. 

The front panel 84M. x 64ín. can now be pre- 
pared, Fig. 5 showing all the necessary dimensions 
for drilling and cutting the four holes. An approxi- 
mation to an ellipse, somewhat smaller than the 
paper cone of the speaker is good enough in 
practice, but if the ultimate efficiency is aimed at, 
then the exact shape of the cone can be cut as 
follows: Place a sheet of thin paper flat over the 
mouth of the speaker to be used and, without 
allowing it to slip, run a finger around it, feeling 
for the sharpish inside edge of the face plate. 
(This is usually metal or thick cardboard). The 
above action will leave a slight but perfectly clear 

GENCY 
By D. B. Pitt 

crease of the correct shape. This shape can then 
be traced on to the plywood or cut out and used 
as a template. 

Panel Fixing 
The front panel is fixed with glue and panel 

pins, using the end faces of the four quadrant 
fillets as the main supports. 

The back panel, fitted to the four quadrants 
with woodscrews, is a plain rectangle, 8 }in. x 6 #M. 
with one or more holes cut or drilled opposite to 
the speaker. As the area of these holes affects both 
volume and tone, the reader may care to experi- 
ment here using a temporary cardboard back for 
trials. In practice, a rectangle, 5in. x 2in., cut 
exactly opposite the loudspeaker works very well. 
Both this and the loudspeaker hole should be 
covered with suitable cloth stuck on from the 
inside to exclude dust, etc., and to protect the 
speaker cone. 

The case can be finished with Rexine, or one 
of the self- adhesive plastics readily obtainable from 
hardware shops. A suitable handle can be made, 
but the commercially available ones are so elegant 
and inexpensive that it is hardly worth the trouble 
involved. 

A small wooden block and a piece of hardboard 
may be glued into the case to hold the flat 44V 
battery which is the source of power (see Fig. 8). 

Tagboard Rails 

Finally, two 3in. strips of hardboard or plastic 
(preferably only 4in. or so thick) can be stuck on 
each side of the case on the inner surface near 
the top, between which the tagboard can slide. The 
gap between these "rails" need not exceed hin. 
so that the board fits easily, without rattling when 
the set is moved. The gap should be arranged 
exactly 24in. below the top inner surface of the 
case (see Fig. 9). 

If a choice of wavebands is required, a change- 
over switch must be provided, and a convenient 
place for this is about 2in. from the bottom, on 
the opposite side to the battery. If a push -button 

switch (table lamp type) or a 
toggle switch is used, then a simple 
-}in, diameter hole can be drilled 
in the required position. Both 
these types however, tend to 
protrude more than is graceful and 
a slide- switch gives a much smarter, 
effect. 

An interior view of the assembled receiver. 

Fitting the Wavechange Switch 

Fitting such a switch requires 
three holes to be made; two are 
hin. diameter and the middle one 
is rectangular, }in. x }in. Since 
making rectangular holes neatly is 
normally rather tedious, the fol- 
lowing method of producing a 
quick, neat result may be 
employed. From a strip of 
opaque plastic (such as celluloid) 
cut with a razor- blade, the shape 
shown in Fig. 7. The central hole 
is now cut or drilled in the side of 
the case in a rough- and -ready 
manner and the plastic cover plate 
prepared is secured by the same 
two nuts and bolts (6B.A.) that 
hold the slide -switch itself. 
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The Circuit 
The theoretical circuit of the receiver appears 

in Fig. 1 on the blueprint. At first glance it may 
appear rather complicated, but its action is fairly 
easily understood. 

As mentioned before, the circuit is of the 
regenerative -reflex type which, properly designed, 
can develop greater efficiency than a small super - 
het measured as the ratio of total sensitivity to 
the number of transistors employed. 

This particular circuit is reflexed over two 
stages, that is, both Trl and Tr2 are each used 
to amplify twice. The idea is not new, but 
hitherto the gain of such a system has had to 

Short lengths" 
of insulated 
sleeving 

20 22 

Hole X in board 
Fig. IO (above)- Mounting the R.F. choke. 

verre 
leads 

Groupboard 

Fig. 11 (below) -Clamps for the battery connections. 

Battery leads soldered to bent brass strips 
y 

Battery 
connections 

Brass strip 
must bent tightly 
round battery contacts 

Battery 

be restricted deliberately in order to avoid 
instability. By using a novel system of feedback, 
both Trl and Tr2 in this circuit can be operated. 
in a condition of high gain, stability being 

, achieved by the inclusion of a large measure of 
AGC. 

Regeneration is obtained by in- 
ductive coupling between the R.F. 
choke and the tuning -coil. Capa- 
citative coupling is possible, but 
the low value components required 
make control difficult. 

The receiver is designed to run 
from a 4 }V battery supply. This 
keeps the running costs low and 
enables component economies to 
be made in the way of very simple 
biasing arrangements, etc. How- 
ever, against these advantages, 
existing components values must 
be adhered to rather rigidly. 
Under no circumstances must col- 
lector circuit components be 
increased in either resistance or 

impedance, otherwise instability may arise. The 
value of 2.5mH for the R.F. choke represents 
compromise between the requirements of medium - 
and long -wave reception, to avoid switching. 

First Stages of Construction 
The first step in construction of the circuitry 

is to prepare a suitable tagboard. This is nomi- 
nally 8lin. x 3in., but a safer width is 2$in. and 
slightly less than 81in. (say Shin.) to allow an 
easy -sliding action of the chassis within the 
cabinet (see Fig. 2 on the blueprint). 

Any type of laminated plastic board of about 
ÿein. thickness can be used for the tagboard. The 
solder points (29 in all) and the three holes, X, 
Y, Z, are first marked out, then drilled. The 
prototype shown in the illustrations employed 
6B.A. soldering tags, fixed with short 6B.A. 
screws and hexagonal nuts. Tubular brass rivets 
(preferably tinned) are an alternative; these require 
a special clinching tool for fixing but are cheaper 
and much less trouble. It is important to ensure 
that the centre of hole Y is }in. from one edge 
of the board and 13in. from the other. The lay- 
out of points should be followed as closely as 
possible. Point 12 (see Fig. 3) is used for a 
number of wires, and if tags are used, three tags 
on the same bolt will help when soldering is 
in progress. 

The next step is to mount the three trans- 
formers. The colour- coding shown is as seen with 
the transformer tags facing upwards, away from 
the board. It is most important not to confuse 
the transformers and they must all be mounted 
as shown in Fig. 4. This arrangement reduces 
inductive interaction to a minimum. 

A quick -drying synthetic glue should be used 
to secure the transformers, and if necessary the 
board should be roughened with coarse sand- 
paper at the three positions before applying the 
glue. 

The connecting wires from the three trans- 
formers to the various points on the board as 
shown in Fig. 4 can now be soldered in. 

This completes the first stage of construction. 

Small Components 

The resistors and capacitors may be mounted 
next as shown in Fig. 4. The R.F. choke, two 
diodes, and four transistors should be left until 
last, as these require rather special treatment. 

The wiring on the underside of the groupboard. 
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It is important that all electrolytic capacitors 
are mounted with due respect to polarity. If in 
doubt, the terminal connected directly to the 
aluminium casing should be taken as negative. 

As a further guide, ensure that only positive 
electrolytic connections are made to point 12. The 
other three positive ends occur at points 18 and Y. 

A note about point Y is now in order. All 
soldering at this point should be made to a large 
4B.A. solder tag held in position temporarily by 
a nut and bolt. At a later stage a 4B.A. bolt 
( +in. of threaded shank) is to pass through this 
solder tag and the board to engage with the base 
of the tuning condenser. 

Next comes the turn of the 
transistors. A piece of PVC sleev- 
ing (stripped from connecting 
wire) about *in. long, should first 
be slipped over the middle lead 
(the base) and pushed right up to 
the body of each transistor. The 
leads should not be shortened but 
soldered in as they are, using a 
heat shunt (e.g., a pair of pliers 
gripping the lead between the 
soldering iron and the transistor 
body). Soldering should be carried 
out as quickly as possible even 
with this precaution. (Note: SB305 
transistors may be used in place 
specified.) 

The two diodes can now be soldered in position 
with the same care as for the transistors, Fig. 4. 
showing their correct polarity (red = positive). 1f 
this polarity is not observed, the receiver will not 
work at all. 

In addition to these components, there are the 
connecting wires (power lines) shown on the 
diagram. These should preferably be insulated 
but may be bare wire where they do not cross 
the path of any component leads. 

So far, the only components mounted on the 
opposite side to the transformers and main 
components are the transistors. This arrangement 
is to allow to maximum space for the transistors. 

However, a glance at Fig. 3 will show that these 
are not the only components on the reverse side. 
There are also the various control flyleads, the 
tuner, the aerial arrangements, and the R.F. 
choke. 

Mounting the R.F. Choke 
The small wire -ended R.F. choke specified must 

first be prepared as shown in Fig. 10 (page 1126) 
by slipping a short piece of plastic sleeving (from 
standard connecting wire) over each end. The 
sleeving must be pushed right up to the body 
of the coil. The wires should now be bent as 
shown and fastened in position by pushing both 
insulated wires through hole X from the reverse 
side and soldering to points 20 and 22 on the 
transformer side of the tagboard. 

If difficulty is experienced in doing this, because 
the choke leads are rather short, then hole X 
may be ignored and the choke terminations 
soldered directly to points 20 and 22 on the reverse 
side. In this event, the two wires, where their 
leevings touch, should be bound tightly together 
ith a few turns of strong thread to simulate the 
estraining effect of hole X. 

red 

During the remainder of the construction, care 
should be taken that the choke coil is not rubbed 
against any abrasive surface (such as the top of 
a table or work -bench). If there appears to be 
any danger of this, a few turns of Sellotape round 
the coil will keep it safe until the chassis is finally 
slid into the cabinet. 

The Two Controls 
The connections to the two controls are shown 

in Fig 3, the flyleads being twisted into a flex 
wherever this is possible. The length of the leads 
may be found experimentally by sliding the tag- 

black 

green 

--primary 
blue 

To Through 
wavechange switch hole Z to tag Y 

of the 0C45's 

( .. \(r I 
1\ \ (4[44"1( 

secondary_ red- I 

To fixed 
plates 

of tuning 
capacitor 

Fig. 12 -The ferrite rod aerial connections. 

blue 

To 
tag 29 

board into the case and measuring with a piece of 
string or wire. The side of the tagboard with 
the bulk of the components faces downwards, only 
the choke and the four transistors appearing on 
the upper surface of the chassis. 

Looking into the open back of the case, the 
left -hand hole is to receive the volume control 
(5k) and switch, the central hole, the 100k 
sensitivity control, and the right -hand hole the 
shaft of the tuning condenser (not yet mounted). 

To avoid tailoring the fly -leads individually, a 
six -inch length may be used for each. This will 
work well enough but may not, of course, look 
quite so neat when completed. 

Three details appearing in Fig. 3 are worthy 
of comment. Firstly, both potentiometers are 
shown as seen from above in the positions they 
will finally occupy. Secondly, note the 3.3k resistor 
fitted by its own wire leads between the tags of the 
volume control; this is the only resistor in the 
Components List which does not appear on the 
tagboard. 

Thirdly, make sure that when soldering the fly - 
leads to points 26 and 27 a heat shunt is used as 
before on the two transistor leads involved, to 
prevent damage by conducted heat. 

The Tuning Condenser 
Connections to point Y were made to a 4B.A. 

solder tag fixed in the hole by a temporary nut 
and bolt. This nut and bolt must now be removed, 
leaving the solder tag supported by the component 
wires. A 4B.A. bolt with }in. of threaded shaft 
is now required; this may, of course, be obtained 
by sawing off the end of a longer bolt. This 
bolt (preferably not with a countersunk head) is 
pushed through the 4B.A. solder tag, through hole 
Y, and screwed into the threaded hole in the base 
of the tuning condenser until this component is 
secured to the tagboard with its shaft pointing 
over the edge of the board. 
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The components on the top side of the groupboard. 

In practice, a slightly longer bolt than }in. is 
permissible, but under no circumstances must the 
end protrude through the hole in the condenser 
base and touch the underside of the fixed vanes. 
Fortunately this danger can be foreseen by look- 
ing into the lower part of the condenser from one 
side as the bolt is tightened up. 

If a standard tuning knob or pointer is to be 
used on the shaft, only tin. will be required, the 
remainder being sawn off as neatly as possible 
with a sharp hacksaw either at this point in the 
construction or later, when the reader has decided 
what sort of tuning knob or pointer device will 
look best. 

If a flat plastic pointer disc is to be mounted 
on the shaft, it is worth noting that tuning con- 
densers of the type specified, but with the shaft 
tapped to accept a bolt for fixing the disc, can 
be obtained from component retailers at special 
order. These condensers so modified are slightly 
more expensive and will require all but }in. or 
}in. of shaft to be remòved before use. 

During the remainder of the construction, the 
tuning condenser should be kept in its closed 
(i.e., fully intermeshed) position so that accidental 
damage to the moving vanes is avoided. 

Battery and Loudspeaker Leads 

The two battery leads and the two loudspeaker 
leads can now be soldered to points 1 and 10 and 
points 8 and 9 respectively, all on the front face 
of the tagboard along with the main components. 
The connecting wires from points 8 and 9 to 
the loudspeaker terminals may conveniently be 
a twisted " flex," but if the battery leads from 
points 1 and IO are treated in the same way, 
then different colours should be chosen for the 
two wires, preferably black (negative) for the 
wire from point 1; and red (positive) for the lead 
from point 10. 

If the same colour is used for both battery 
leads, then the ends of the wires must be clearly 
labelled in some way so that there is no possibility 
of confusion. 

Sufficient length of loudspeaker leads should be 
allowed so that the tagboard chassis may be slid 
easily in and out of the case without having to 
remove the loudspeaker from the gase. 

Convenient clips for the flat type of battery 
suggested are miniature crocodile clips, but much 
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better clips can easily be made 
out of two pieces of brass strip 
(from a spent battery of the same 
kind). These only take a minute 
or two to manufacture with the 
aid of a pair of pliers, and are 
extremely efficient in use. (See 
Fig. 11). 

Preliminary Testing 
When the loudspeaker has 

been coupled to the set, some 
preliminary tests can be made. 
These are commenced by fixing a 
knob to the shaft of each of the 
two potentiometers and turning 
them fully anti -clockwise (look- 
ing at the front of the knob). 
This puts the on -off switch in the 
"off " position. 

The two power leads can now be clipped to 
the 4f V battery. On the fiat type specified, the 
long brass strip is negative (black wire) and the 
short strip, positive (red wire). 

Test 1.-Turn the knob of the combined 
volume control and switch slightly clockwise to 
operate the switch. This can be repeated and each 
time a slight click should be heard from the loud- 
speaker. 

Test 2. -Turn the same knob fully clockwise. 
A faint but steady hiss should be heard from the 
speaker. 

Test 3. -Touch point 11 with a moistened finger 
and repeat if necessary. A faint click should be 
heard at each contact. 

(These three tests check the switch, ,power 
supply, and output stage respectively). 

Ó lb 
Ó la 

Fig. 13 -Two types of slide switch; see text. 

Test 4.- Connect a fairly long aerial wire to 
point 20. Turn the sensitivity control (100k) fully 
clockwise. Faint sounds of local stations should 
be discernible. This checks the detector stage. 

Test 5. -With both controls still fully clock- 
wise, touch point 29 with a moistened finger. 
Local stations should be heard clearly if within 
20 miles or so. If doubtful, connect the aerial 
wire to point 29 and turn back the sensitivity 
control if necessary. This tests the R.F. stages. 

The above tests need not be carried out in the 
quoted order and are given in order to enable 
the reader to narrow down the search for any 
fault to the part of the circuit concerned. 

The Tuned Circuit 
Although a commercially available dual -wave 

band ferrite rod aerial is specified for this receiver, 
it is usual for writers in this magazine to give some 
guidance for réaders who like to wind their own. 
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A Simple Medium -Wave Aerial 
Even if a commercial aerial is to be fitted, the 

following frame aerial may well be used as an 
additional check of the receiver as constructed 
so far. 

Four panel pins are driven into the back panel 
of the cabinet inside, so that they lie at the 
corners of a rectangle, 8in. X 6in. Starting at a 
bottom corner, a turn or two of 30s.w.g. 
enamelled wire is made round a pin to anchor it 
(leaving about 6in. free), then the wire is led 
round the frame of four pins, stopping when the 
original pin is reached. A 6in. loop may now be 
twisted in the wire to form a " tapping ", and 
winding recommenced in the same direction, com- 
pleting a further 16 turns around the frame (17 
turns in all). The wire is anchored as before and 
a final 6in. left free. 

The start of the coil is connected to point Y, 
the tapping to point 29, and the finish to the 
side tag on the tuning- condenser if necessary 
passing through hole Z. This frame aerial covers 
the medium and " top " amateur band. If required 
as a permanent aerial, the panel pins should be 
covered with sleeving to prevent chafing of the 
coil wire, or small wooden pegs substituted for 
the pins. In addition, the wires connecting the 
chassis to the frame aerial should be of connecting 
wire rather than coil wire to avoid accidental 
breakage in handling. 

A simple rod aerial of comparable performance 
can be made by close- winding 45 turns of 30s.w.g. 
enamelled wire on a paper sleeve at the mid- 
point of an 8in. ferrite rod. The tapping is made 
after the seventh turn. 

Terry 
clip 

Edge of 
board 

Rubber 

Small holes in board 

8BA nut and bolt 

Edge 

board 

Cord 

Fig. I4-Two methods of mounting the ferrite rod; 
note that bare wire should not be used to fasten the rod 

in position. 

As before, the start goes to point Y, the tapping 
to point 29, and the finish to the side tag on the 
tuning condenser. 

Both these forms of medium -wave aerial require 
the R.F. choke to be twisted into the best working 
position, as described later. In the case of the 
frame aerial this must be done by a number of 
tests with the chassis and back panel in position. 

Fitting the Dual -Wave Aerial 
Interconnections of the Repanco FR2, a typical 

dual -wave ferrite rod aerial, appear in Fig. 12. 
Care should be taken that the colour- coding is 
correctly followed. 

WIRELESS 1129 

In addition, there is a twin fly-lead tó the wave - 
change switch, the fitting of which to the cabinet 
was described earlier. Connections to the switch 
are obvious if a simple type is employed, but if 
a slide -switch is used, the number of terminations 
is more than required and connections should be 
made to any "a " and " b ", or to any " A " and 
" B " as marked in Fig. 13. 

After all connections have been made, the 
ferrite rod should be pushed into its clips or 
otherwise secured (see Fig. 14), the two coils 
being left free to slide on the rod. 

Adjustment 
Adjustment of the receiver is best carried out 

with a new battery and several hours after sun- 
set when medium -wave reception is at its optimum. 

As the R.F. choke has been deliberately placed 
slightly off -centre on the tagboard, the direction 
in which the ferrite rod is fixed on the chassis, 
will depend on whether, in the user's locality, 
the medium -wave stations or the Light Programme 
(1500m) needs the greater sensitivity. Generally 
speaking, the slim coil (medium -wave) will need 
to be nearest to the tuning- condenser. 

Adjustment is carried out as follows: 
1 -Slide the two coils as far apart as possible 

on the rod. 
2 -Twist the R.F. choke so that its core lies at 

right -angles to the ferrite rod. 
3 -Turn both controls fully clockwise. 
4 -Move the wave -change switch to " M.W." 
5 -Tune in the most powerful local station. 
6 -Twist the R.F. choke one way and note 

whether this increases or decreases the sensi- 
tivity. If the sensitivity decreases, reverse the 
direction of rotation. 

7- Continue to rotate the choke until instability 
in the form of a " chugging " noise just com- 
mences, then reverse the movement slightly 
to restore stability. 

8 -Move the wave -change switch to ' L.W. 
9 -Tune in the Light Programme on 1500m. 

10 -Slide the long -wave loading coil (the short, 
thick coil) towards the centre of the rod until 
loud reception with no distortion is obtained, 
adjust the tuning to keep the programme 
" peaked " all the time. 

11 -If instability occurs at the loading coil's first 
position, then slide the medium -wave coil 
(the slim coil) a little towards the centre of 
the rod and repeat instructions 1 to 10 
until a fair balance is reached. 

12 -Fix both coils to the rod with wax or a spot 
of adhesive at the edge of each forma. 

The various parts can now be arranged cor- 
rectly in the case, the two controls being fixed 
by means of their own nuts and washers, as 
supplied and the shafts shortened to about }in. 
to accept the knobs chosen. The hole in the 
tagboard at Y has been made larger than 
required for a 48.A. bolt. This is to make pos- 
sible a small amount of adjustment in the posi- 
tion of the tuning condenser in order to align 
the tuner shaft with the hole in the front panel. 

Tuning scales in the form of paper discs can 
be purchased ready made, but it is more interest- 
ing to construct one's own by tuning in stations 
the wavelength of which is known and marking 
them on a blank disc. 
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BY THERMION 

Fiction and Fact 

Ii' is most interesting to compare the present 
developments in radio, TV and space investiga- 
tion with many of the science fiction stories 

which were current when I was very much 
younger. Unfortunately, I think, the type of books 
to which I refer are no longer available, and the 
modern science fiction magazines are, I think, 
far two " pseudo -scientific ", although probably 
in years to come these will fall into the place 
now being taken by the older types of book to 
which I refer. I well remember reading about 
space -craft which the illustrators had drawn 
almost as though they were able to see today's 
experimental craft, but it was in the realm of 
radio and television apparatus which I found the 
greatest revelations. It was very many years ago 
that I read the story which deals with the relaying 
of television signals throughout the world by 
bouncing the signals off a space vehicle designed 
for the purpose and June will see this actually 
taking place if all goes well. The present attempt 
is experimental but it would appear that every 
angle has been considered and some interesting 
developments are expected. It is many years since 
the former President of the British Interplanetary 
Society suggested that by putting up three satellites 
of a certain type at a certain height, the effect 
would be that they would appear to be stationary 
from any part of the earth's surface, and thus a 
master radio station would be able to send signals 
to be bounced off the satellites to cover any part 
of the world. It does not take much imagination 
to see the value of this arrangement -both for 
good and evil! 

The moon satellite which the Americans fired 
at the beginning of the year was a disappointment, 
and it would have been nice if it could have sent 
us some pictures from the far side of the moon, 
and better still if it could have landed and sent 
back radio signals giving the essential data of the 
surface, atmosphere, etc. However, no doubt the 
time will come when we shall look back on these 
failures with ridicule and my younger readers will 
laugh when they remember the various efforts 
now being made. 

Old Inventions 
Whilst recalling the old times, I often wonder 

about some of the various inventions which have 
been proposed or even used, from time to time, 
and which now appear to have died out. One point 

which I recall was the use of the long waves. 
Older experimenters will remember the Post Office 
transmissions from the old Rugby station (on, l 
think, something like 20,000m). There was a time 
when it was claimed that the long waves offered 
the solution to long- distance reception, and gave 
the most scope for receiver design. It will be 
remembered that H.F. amplifiers (of course, this 
was before the advent of the S.G. or H.F. pentode 
valve) were difficult to stabilise and called for 
numerous tuned circuits. The superhet avoided 
the latter, but it is possible on the very long waves 
to use resistance -capacity coupling of the same 
types as is used for L.F. working. This simplifies 
design, and by suitable layout and screening, 
stability is obtained. 

I believe I am right in saying that the original 
signals which purported to come from Mars were 
on these long waves and that the 30 -valve receiver 
which was constructed in the old days to pick up 
these signals employed an H.F. amplifier of over 
20 stages. So far as I can remember, there are no 
experiments now being conducted on the ultra - 
long waves, and I often wonder if we are missing 
something. After all, the ultra -short waves are 
limited in their range, and distances are covered 
by using directional aerial arrays. The very long 
waves, on the other hand, do not need the direc- 
tional arrangements, but are not so susceptible 
to atmospheric disturbances. Or are they? 

Amateur Satellite 
It is well known that much of the ground -work 

for short -wave long -distance working was carried 
out by enthusiastic amateurs on both sides of the 
Atlantic, and full marks should now be given to 
those amateurs who have pioneered the first 
amateur satellite. This group of American 
amateurs, with the co- operation of the American 
authorities, designed and constructed a satellite 
which was put into orbit towards the end of last 
year and the first signals to be heard on this side 
of the Atlantic were recorded by an amateur living 
at Finchley in North London. This satellite, 
officially known as OSCAR (Orbital Satellite 
Carrying Amateur Radio) transmitted `HI' on 
145Mc /s and was reported by amateurs in various 
parts of the world. This effort is amateur -designed, 
amateur -built, and in fact a complete amateur 
effort, except for the launching which took place 
by including it as a piece of " make weight " on 
an official, launching. It is interesting to note the 
co- operation which was given to this enterprise 
by the American authorities! 

REMEMBER TO BUY 
OUR COMPANION JOURNAL 
PRACTICAL TELEVISION 

1/9 Every Month 
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SURBITON PARK RADIO LTD 
for POST HASTE -POST FREE SERVICE 

E.M. TUNERS 
JASON F.M. TUNER KITS 

FMTI Complete with valves 88.17.8 
Deposit 27/6 and 6 monthly 21.1.8 

VETO Complete lees power £7.17.8 
Deposit 31/8 and 6 monthly 21.4.4 

FMT2 Complete with power 19.15.0 
Deposit 39/. and 6 monthly £1.9.4 

FMT3 Complete lees power 89.12.6 
Deposit 38/6 and 6 monthly 81.9.0 

FMT8 Complete with power 212.0.0 
Deposit 48/- and 8 monthly £1.6.6 

Power Peek Kit ready drilled chassis 22.12.8 
The instruction book ie included In all the above kitd, but otherwise is 2/C 
JTV /2 Switched, TV sound, powered 214.15.0 

Deposit 80 /- and 12 monthly 21.1.6 
Mercury 2 as above lees power 210.15.0 

Deposit 43/- and 8 monthly 21.4.0 
The instruction book is again included, but otherwise 3/6. 

ARMSTRONG RADIO CHASSIS 
TO VHT Tuner, self powered 823.0.0 

Deposit £4.12.0 and 12 monthly 21.13.8 
ST /8 Mk.2 AM /FM Tuner, powered £28.10.0 

Deposit 26.14.0 and 12 monthly 82.1.8 
AF208 AM /FM Radio chassie, base and treble controls, P.D. Inputs, 

Single ended output otage 843.15.0 
Deposit 24.15.0 and 12 monthly 91.14.10 

Jubilee Mk.2 AM/FM Radio chassie with puck -pall output stage 251.15.0 
Deposit 88.7.0 and 12 monthly 12.0.8 

Stereo 55 AM /FM Radio chassie, single ended, output stage, on 
both channele. Separate tone and volume 888.16.0 
Deposit 26.15.0 and 1.2 monthly 82.9.0 

Stereo 12 Mk.2 AM /FM Radio chisel. Push -pull on both channel 
separate controle _144.16.0 
Deposit 28.19.0 and 12 monthly 88.6.0 

Individual leaflets giving full description and technical apeclecation 
available. 

REQUIRED CHANNELS MUST BE SPECIFIED FOR ALL SWITCHED 
TUNERS 

Argue Transistor 2 -wave band tuner kit, in attractive wooden 
case 27.10.0 Le transistors (0044 and 2 0040) 26.10.0 
Book 3/6. 

READY BUILT TUNER 
F.M. Tuner aligned and assembled, using Philips tuning head wtt 

ECC86, EF85, EF85, EZ81 and EM84 and two diode 
SELF POWERED. UNREPEATABLE BARGAIN.. 8710,1 

MARTIN RECORDAKITS 
We are able to offer for the first time, a proprietary range of Recorders in kit 
techniques and prices, should you wish to aremble yourself. The components 
having all the improvements B.B.R. and Collard make from time to time, 
which enable anyone to build. We are confident you will find these Recorder. 

B.S.R. TD3 Menardeok, latent model 51in. spools CASH 29.9.0 
Hire purchase deposit £1.19.0 and 6 monthly 21.8.4 

Tape Amplifier for B.B.R. deck, printed alma ready wired, with 
ECC83, ECL82, EM86 and EZ81. Complete with all plug. 
sockets, panels, knobs, etc. The whole amplifier mounts on 
to the deck, making a self -contained unit...CASH PRICE £8.8.0 
Hire purchase deposit 21.14.0 and 6 monthly 21.5.8 

Cabinet for above including 7 x 41n. speaker £4.4.0 
Total kit oe above CASH 222.0.0 
Hire purchase deposit 14.10,0 and 12 monthly 81.12.1 
The above recorder can be supplied complete with Mio: 
tape assembled and tested for CASH PRICE 225.0.0 
Hire purchase deposit 15.0.0 and 12 monthly 11.18.8 

Collate Studio Desk. Very latest model 3 speeds 812.10.0 
Hire purchase deposit 22.10.0 and 8 monthly £1.7.6 

Tape Amplifier for Studio Deck, with ready wired printed circuit, 
control and input panels, mains and output trans., com- 
plete with knobs, plans, screws, etc., EF86, ECC83, E1184, 
EZ81, OA81 and 2 EL64, 3 watts output. Magic eye, Radio 
and Min input. EX LIS socket. Tone control. Can be 
used ne an amplifier COMPLETE CASH 211.11.0 
Hire purchase depoelt 22.7.0 and 8 monthly 81,5.8 

or assembled form. Thie enables you to take advantage of mas production 
used are the finest available, with IVA valves, and the decks are the late* 
beads, etc.: The amplifier. are packed in special cartons with instructions 
very good value, they have been built op to a standard and not down to a polo. 

Cabinet for above including 9 x lin. speaker 26.6.0 
Total kit as above CASH 229.0.0 
Hire purchase deposit 16.0.0 and 1.2 monthly 22.2,1 

We can supply the above recorder, complete with tape and Mle , 
in a DE LUXE cabinet, assembled for 126Á.8 

THIS MACHINE IS LISTED 241.0.0 BY MAKERS AND IS A VERT 
GOOD BUY. 
Hire purchase deposit 27.0.0 and 12 monthly M11-4 

Tape Pre -amplifier, for recording and playback, s. above less 
output stage, with power supplies M,AE 
Hire purchaee deposit 21.14.0 and 8 monthly 8L5,1 

Microphone for the above recorder., Aces MIO 40, 26/-. S/C plug 4/l 
Synohrotape Sin. 600fí 15 /- 5in. 900ft. 19/8 

Finest Olin. 850ft. 19/8 511n. l200ft. 22/8 
Bored 7in. 1200fí. 22/6 71m 1800fí. 32/6 

Tape Recorder Speaker Cabinet, corner, 20 z 10in. High clame finish 
in two -tone Grey "Vynalr" £2.15.0 
With 9 z Sin. high flux speaker 24.0.0 

Marriott Tape Head., 4 track RIPE and Erase with mounting 
plate for Collate deck PAIR COMPLETE 24.4.0 
List price for this set of heads is 28,14.0. 

GRAMOPHONE EQUIPMENT 
B.S.R. 0A14 Terrill cartridge £7.19.0 

Hire purchase deposit £1.11.0 and 6 monthly 81.4.0 
Collate 060 Autochanger "O" cartridge 88.15.0 

Hire purchase deposit £1.15.0 and 6 monthly 21.6.8 
Canard "Autoelim" 6712 cartridge 29.3.4 

Hirje purchase deposit 21.17.4 and 6 monthly 11.7.8 
Philips AG1016 New semi -auto player 214.8.6 

Hire purchase deposit 13.3.8 and 12 monthly 21.0.2 

MINI AMP P/W November issue, Resistors 6/ -, VIC 8/ , Condensers 
9/ -, Transistor. V6/R2 9/ -, 0071 6/6, 0072 pr. 16/ -, T/T3 13/ -, T /T2 9/9, 
PP9 3/6. Press etude 1/ -. Speaker 7 x din. 17/8, Group /b 2/9. Al the above 
if ordered at one time, 24.15.0. Diagram may be obtained from "Practical 

Wireless", 5/-, 
CITIZEN P.W. Transistor tuner, December houe, Resistors 5 /.. 
Condensers 11 / -, W/C 8/6, 0A70 3/ -, Group boards 2/9 ea., Transistors 
81 /- set Coil set 22/6, RA2W 12/6, J.B. 12/8 with trimmers. 

TRANSISTORS 
MOLLARD HAVE REDUCED THE PRICE OF MANY TYPES TO 

0044 
8/ -,, 00818/! ABOVE 

0071 0072 
NEW /LIST PRICES. WHY 

BUY SURPLUSP MATCHED PAIRS ONLY. Mollard 0072 at 18 /- pair. 

- TRANSISTOR SUPERHET KITS - 
"PRACTICAL WIRELESS" POCKETSUPERHET 
OSMOR printed circuit version. Osmor Rod aerial 10 / -. I.F.T.e and Om - 
Coils, Coils, 22/8. Osmor Driver, 11/6. ()more Output, 10/6. Set MOLLARD 
transistors, 53/8. OA81 Diode, 3/ -. J.B. Gang, 11/8. Trimmers, 2/8 pr. Set 
Condensers, 15 / , Set Resistor., 8/8. Ardente Vol. Control, 8 / -. Ardente 
W /C, 3/6. Speaker, 20/4. Hardware, 4/6. Printed Circuit, 9/ -. Caer and 
Knob 12/6, Dial, 6d, Battery PP4, 2/ -. Leaflet giving full illustrated detalle. 
1/9. AU the above components if purchased at one time 29.9.0. OBMOR 
undertake to align this receiver for a charge of 10 / -. Modification Kit, 11 /-. 
New contemporary case, 12/6, now included in kit. Dial. Bd. 

"WEYRAD" 
WEYMOUTH RADIO 6 Transistor Superhet using the P50 colle, se they 
advertise in this Journal P5011AO Osa Coil, 5/4. P50 /2CC let and and 
I.F.T.s, 5/7 ea. P50 /3CC 3rd I.F.T., 6/ -. BMW Rod Aerial, 12/6, LFDT4 
Driver, 9 /6. PCAI Printed Circuit, 9/8, Instruction Book, 2/ -. Bet Resistor., 
7/8. Vol. Control D.P., 5/6. Set Condensera, 20/, J.B. Gang,11 /6. Beehive 
Trimmer, 1/8 ea. W/C, 3/6. Dial and Knob, 5/6. Battery PP11, 6/6. OA81, 
3/ -. Set MULLARD tramietore 53/8. Car Aerial Coupling Coil, 1 / -, 

48 SURBITON ROAD, KINGSTON -UPON -THAMES, SURREY 
Established over 30 year Telenhone KIN 5549 
We pay all postage and insurance. All orders despatched same day. Money refund guarantee. 

Hours: 9 a.m. -6 p.m. (1 p.m. Wednesday) We do not close for lunch. Open all day Saturday. 

www.americanradiohistory.com

www.americanradiohistory.com


1132 PRACTICAL WIRELESS April, 1962 

The "PIRETTE" 
TWO TRANSISTOR SET 

DESIGNED FOR 
PERSONAL LISTENING 

An amazing little set with built In ferrite rod 
aerial bringing in medium wave at wonderful 
volume. Sturdy case. Sloe only 13 z 3 z 41st. 
rito into palm of the 
hand. Drilled chas - 
is colour coded for 

esey assembly. Two 
top gradetrandotors 

plu diode. supplied with e t,lece. 
Total P. 
Bu ldtng Pmt' 50 1' 

E 
2 /.. 

CRYSTAL RECEIVER 
Owe ring medium wave band. Ideal for the 
bagimerl All oomponente including case for 
ls/6 P. L P. 1 /8. Easily converted to 1- 
isamdetor or 2 -stage transistor receiver. 

EXPLORE THE WORLD O N THIS 
I -VALVE SHORT -WAVE RADIO 

Total 
Building 
Costs 

35,- 
P. & P. 

21- 

* Receives speech 
sad wusic from all over the world. 

Orselreeflaa Wipe leoinde. valve and ose es41 
eseebag 40-100 metres. 
Ose be - tended to cove 10-100 ateaa 
Oa be a averted to 2 or 3 valve. 

The "RENETTE" 
THREE TRANSISTORS PLUS 

TWO DIODES 
highly sensitive receiver using top grade 

transistors and components. Fully tunable 
over medium waves. High flux moving coil 
speaker. Built In ferrite rod aerial. Specially 
deigned poils for maximum algnal strength. 
Volume /on /off control. 

OUR NEW 

5 -STAGE 

POCKET 

TRANSISTOR 

PORTABLE 

/a attractive two toes eeate[nperary ease, with gold 
plated speaker grille and attractive diaL Sise only 51 x 
31 z ltim. No aerial or earth required- completely 
self contained. Genuine 31st. high flux PM speaker. 
Fleet grade transistors. Push pull output -260 milli- 
watts. Volume control with on /off switch. Condemner 
tuning. Easy lioonmbn on eyeletted circuit board. 
Total Building £4. 1 9.6 Socket for paoo aal 
Poets lieteoing. 
P. e P. 2/8. Earpiece 9/- extra if regnlrai. 

R.C.S. for MINI -SETS 
All parts available separately. Wiring 
diagrams and parts lists supplied free with 
orders or separately INS each item. 

Earpiece socket 
Easy to foible 
building plane. 
Ideal for the beginner In transistor set 
construction. r Plu, 

Total Building Costs 70, l'. L P.216. 
Earpiece 5/. extra If required In nor.* bat 
posh -poll output 80/ -, plue P. L P.). 

The "BOBETTE" 
5 - STAGE SUPER SENSITIVE 

TRANSISTOR PORTABLE 
Simple to Build. All First Grade 

Components. 
A truly peetable teamster radio giving fall 
medium wave reception. Incorporate. bin. 
High Flux Speaker, posh -pull output, first 
gravie 
transistors. 
High -Q fer- 
rite saisi, 
socket for 
car aerial, 
pre -tagged circuit 
board for 
easy eon - 
struetlos. Attraeti 
two -tus da 
Teel Boddie( 

posy £5.2.6 P. L P. 2/g. 

TMweleomed, R.C.S. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 Only 

DO-IT-YOURSELF 
TRAININGTECNNIQUE 

/ o s Et EC T i Q 0 N/C. t 
I t/outfirkN'whi /e you9UI1D.. 

SYMPLE... PRAGT /G4L...FASC /NATIA/o9... ist stage receú 

ANNOUNCING --after many years of highly successful operation le 
the U.S.A. and in Europe -the latest system in home training in 
electronics 11 now Introduced by an entirely new British training 
o rganisation. AT LAST -a comprehensive and simple way of learning -by practical means -the basic principles of radio and electronics. 
with minimum of theory. YOU LEARN BY BUILDING actual 
e quipment with the component' and parts which we send you. You 
advance by simple steps using high quality equipment and perform- 
ing whole series of interesting and Instructive experiments. No ;s'o'd" 
mathematical INSTRUCTION MANUALS and our teaching staff 
employ the latest techniques for showing clearly how radio works 
In practical and interesting manner. You really have fun whilst 
learning! And you end by possessing a first rate piece of home equipment with 
the full knowledge of how it operates and -very Important -how to service and 
maintain It afterwards. A full library of magnificent Illustrated textbooks 
are included with the Courses. IN FACT for the 'Do-it-Yourself enthusiast. 
the hobbyist, or those wanting help with their radio career training. or to 
set up their own full or part -time servicing business -then this new and 
e xciting instructional system is exactly what is needed and It can all be 
provided 

oor full detmoderate heercost. nobobtion. available. Poet the aoupoa 

Tut evuipn,mg 
supp/fed 

tors 

Ami,fifer, 
oscillator and 
detector cUM4 Power supply circuits 

BUILD TOUR OWN RADIO EQUIPMENT TEST GEAR I To: RADIOSTRUCTOR (Dept. G1a7). 

HI -PI INSTALLATION -AND LEARN AS YOU DO IT I 

IIARIAQTIIIIPTAD 
BR1TAiN'r LiADDVO RADIO TRAINING ORGANISATION 

Reading. Barks. 

Suante 

Address 
RLf1Cx 
CAPS 
PLEASE 

faw V. do sot erspioy repreaentattpes 4-02 

i 
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How 
Transistors Work By B. N. Rolle 

SO far we have seen how transistors amplify 
and how they may be compared with triode 
thermionic valves. We have also investigated 
various simple ways in which transistors may be 
tested. The key components which are common 
to most transistor circuits for a'specific and basic 
purpose have also been dealt with. 

In this article we shall consider further circuits, 
but before going on to those it will be instructive 
to clear up one or two more points about the 
transistor itself. 

A BASIC 

NON -MATHEMATICAL 
EXPLANATION 

Transistor Function 

1f we continue the transistor /valve analogy in 
the common emitter mode, where the collector is 
likened to the anode, the base to the grid and the 
emitter to the cathode, we find that in a pnp tran- 
sistor (the type mainly in domestic use in this 
country) the collector will be at a negative poten- 
tial with respect to the base and the emitter, and 
that if a small A.C. signal is to be amplified it 
will be injected into the base circuit. 

(a) (b) 
Fig. 14-The biasing arrangements and potentials of 
a common- emitter transistor stage, where the small 
A.C. signal voltage to be amplified is injected into 

the base circuit. 

The base bias will be supplied either through 
a resistance in series with the emitter to battery 
positive (often earth or chassis) or by a potential 
divider across the supply voltage, the tap of which 
is connected to base, or by a combination of both 
methods. 

Potentials 
The biasing produces three potentials: one, the 

collector voltage (Vc) from collector to earth; two, 
the collector- emitter voltage (Vice); three, the base- 

(Continued from page 1016 of the March issue) 

emitter voltage (Vbe). The biasing arrangements 
and potentials are shown in Fig. 14 (a) and (b). 
It should also be noted that transistor amplifiers 
may be classified in a similar way to valve ampli- 
fiers. That is, when collector current flows con- 
tinuously throughout the cycle of the applied sig- 
nal, the amplifier is called "class A ". Likewise, when 
the transistor is biased to cut -off so that the col- 
lector current changes only through one half -cycle 
of the applied signal, the amplifier is called 
" class B " 

Class B output stages are employed in most 
domestic portables for two reasons; one, to pro- 
vide greater output power and two, as a battery 
economy device, for it will be appreciated that 
with class B stages the battery consumption is 
related to the sound output. When there is no 
output (i.e. with the set switched on and with the 
volume control turned right down) a battery cur- 
rent of only a few milliamps flows, but when the 
volume control is turned up, a current of 50 or 
more milliamps may he taken from the battery, 
depending on the power output of the final stage. 

Fig. 15 (above) -These diagrams summarise the 
analogy between a common -emitter transistor 
amplifier and a common -cathode valve amplifier. 
The amplified signal is developed across RL in boto- 

cases. 

Similarly, transistors may be operated as class 
ABI, class AB2, class C and so on, just like valves. 
Large power amplifiers for public address work 
may use class AB2, since such operation represents 
a compromise between power output and power 
consumption (and quality of reproduction). Class 
C operation may occur in some oscillators and 
R.F. power amplifiers for small transmitters. 

Fig. 15 summarises the analogy between a com- 
mon- emitter transistor amplifier and a common - 
cathode valve amplifier. It is well worth noting 
that in both cases the amplified signal voltage 
across RL is 180° out of phase with the applied 
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signal. Some of the foregoing was discussed in 
Part 2 of this series. 

Transistor Curves 
The collector characteristics of a transistor are 

rather like the anode characteristics of a pentode 
valve. This is illustrated in Fig. 16, where at (a) 
is shown typical pentode characteristics and at (b) 
typical transistor characteristics. There is one 
major difference, of course, and that is of direc- 
tion. This is because the collector of a pnp tran- 
sistor is negative with respect to emitter, while 
the anode of a valve is positive with respect 
to cathode. This can easily be rectified 
graphically by turning round (b) so that 

(a) 

-Ic 

WIRELESS April, 1962 

is sometimes denoted by "beta ". like the amplifi- 
cation factor of a valve is denoted by "mu ", which 
is the current gain equivalent, it being equal to 
the ratio of the signal voltage in the anode to the 
signal voltage in the grid. 

Transistor stages in the common -emitter mode 
possess a low input impedance which, unfortu- 
nately, varies greatly with collector current. For 
example, at imA the input impedance may be 
around lk, while at 20mA (collector current) it 
may drop to as low as 200û. The output 
impedance at the collector itself also decreases 
with increase of collector current, and may fall 
from 20k at 1mA to 2k at 20mA, depending on 
the type of transistor. 

(b) 

-Vc 

c 

(c) 

Fig. 16 -At (a) is shown typical pentode anode characteristics and at (b) typical transistor collector characteristics. 
Because the collector of a transistor is negative and the anode of a valve positive, (b) is inverted with respect to (a). 
This is corrected graphically by turning (b) round, as shown at (c). This clearly reveals that (c) has much in common 

with (a). 

it looks like (c). Now it may be seen that 
(c) has much in common with (a). The transistor 
curves are those in the common -emitter mode 
(equivalent to the common- cathode mode of a 
valve), which is the most general form adopted in 
small sets. 

Other Factors 

The current gain of a transistor in the common - 
emitter configuration is equal to the ratio of the 
signal current in the collector to the signal current 
in the base, and current gain values in excess of 
100 are not uncommon these days. Current gain 

Fig. 17 (above) -A common -base transistor circuit, 
which is equivalent to the common -grid valve circuit. 

Fig. 18 (right) -A common -collector transistor 
circuit, which is equivalent to the valve cathode - 

follower. 

Other Configurations 

Aside from the common -emitter configuration, 
transistors may be operated, for instance, in the 
common -base mode (equivalent to the common, 
earthed- or grounded -grid valve circuit) where the 
input signal is applied to the emitter (see Fig. 17). 
Here the base is connected to R.F. "earth" or 
chassis. 

This gives a current gain of less than unity, a 
low input impedance (compared with a medium 
input impedance of the earthed -emitter mode) and 
a relatively high output impedance. This arrange- 
ment allows for the maximum operating frequency, 
which is why it is used in VHF F.M. receivers and 
in television tuners. It is also inherently stable 
since there is zero phase shift between input and 
output signals. 

The circuit produces a high voltage gain (or 
power gain) owing to the 
high ratio of the output 
to the input impedance. 
Such a circuit is useful 
for transformer coupling 
and for microphone and - tape amplifiers and so on, 
which call for a low 
input impedance and 
high output impedance. 

Finally, there is the 
common -collector mode, 

220k 

Input 

Output 

(Continued on page 1137) 
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THE THE 
NR WE SIGNAL 

L 
IT INJECTION I-1 

Ideal companion for the service -man and 
hobbyist. ier, making rapid checks on radios. 

in- 
lads a signal Sato the 

signal rich 
any jects 

jecpllfiers, tuners, 
into 

etc. The IT 1-1 
any 

given point. Produces a signal rich In 
harmonics from a miniature transistor 
oscillator, bulls into the probe. Powered 
by lour standard pen-d to cons. 

battery button aeration, and neon battery 
batteries 

indicator. 
/ 

Price complete with 

C LY N E RA D I O LT D. COMPONENT 

le TOTTENHAM COURT ROAD, W.I MUSeum 5929/0095 
162 HOLLOWAY ROAD, LONDON N.7 NORM 6295/6/7 
9 CAMBERWELL CHURCH STREET, S.E.5 RODney 2875 

All post orders eta to 162 HOLLOWAY ROAD, LONDON N.7 

The "CLYMAX99 

At last a 

bay 6- transistor 
pocket size 
superhet for 

» y' Medium and 
Long á price .:wtc > you can 
aflord. All ' ̂° +°, - required x , ? - components 

. ? 
ONLY EMU w 

VLC FGV 

A 
. 

Noth!ne more to built Plus 3/6 P. & P. * Completely self contained. No external 
aerial or earth required. * Full medium wave 
coverage. plus switched Light programme on 
Long Wave. * Push pull output -250 milli- 
watts. * Matched set of latest type Mullard 
transistors. * Genuine 3ín. P.M. Speaker. * R h-Q Coils. * Ferrite rod aerial with high 
selectivity. * Size: 51 x 31 x í41n. Two tone 
cabinet. * Precision etched printed circuit 
With components references clearly marked. 
Alignment service available. All parts 
available separately. Full assembly instruc- 
ttons and individually priced parts list. 
2/- post free. 

The 
At last 
yourself, 
Look * Attractive 
output. 
plus * No 
tivlyy. 
type). * Medium 
Buttons 
tremely 
(less 
make 
volt 
measures 
assembly, 
drive 

"HIGHWAYMAN" 
equality Car Radio to build 

at an economical price. 
at these features: - 

styling. * Push pull * 3 latest Mullard transistors 
valves type EBF 83 and ECH 83. 

Buzz. High Output and sensi- * Printed circuit (newest 
7' x 4' High flux p.m. speaker. 

and Long Waves. * Push 
for fingertip control. * Ex- 
low Battery consumption 

thani amp). * Easy to fit any 
car (Positive earth only). * 12 
operation. * Compact size 

only 7' x 7' x 2' deep. * Easy 
supplied with dial and 

already mounted. 

.. 
aS,l 

G - ° "'° ' ® 
'd / . - , - -- 

TUE "" A,1XURY ER" 7- TLFNSISTOR 
NEW LOW PRICE 19.19.6 

400 Mr 
Milliwatt rç'. v x< Output _ ' 
To build yourself, 
and 

e d i u m ` ' 
a Long " Waves- 

Push -Pull , 

superhet 
A. V. C. ! p e r f e c t 
Car Radio 

, 

reception - . 

Size 10in. 
x 6!ín. x 481n. at base ' 

tapering 
two -LO . 

grey Vynide covereei cabinet with black and 
gold printed escutcheon plate. cream and gold 
knobs, handle and cabinet fittings * Weight - 
with long -life 71 V. battery -4i lb. * 
Mullard high -grade transistors throughout. 
* High -Flux lin. x 4ín. Elliptical Speaker. 
* Slow motion tuning. * Co -axial socket at 
rear for direct connection to Car Radio Aerial. 

P.W. `'TUTOR" 
COMPLETE KIT AS SPECIFIED. Stages 
1-4, 65/ -, plus 2/- P. & P. All parts available 
separately. Send stamp for list. 

parts avail ¡? Al 
e separately, 

bu if purchased r. 
at one time, the 
whole will be supplied at a special 

* Improved reception by use of five -section 
plated telescopic aerial disappearing into 
Cabinet when closed. 34in. above Cabinet 
when fully extended. Construction simplified 
by Bakelite chassis board with the following 
components already mounted: I.F. Tranefor- 
pmuetrel(rlOspocillaetor.r 

hlterstage 
mer 

Transformer. 
Aerial Brackets and Earth Bar. SPECIAL 
INCLUSIVE PRICE for all required compo- 
nents. Full assembly instructions- nothing 
more to buy -is £9.19.8, plus 318 P. & P. 
Alignment service available. Full assembly 

IsXTENSiON 
inclusive price of only 

1E I O. 17só P.1& P. 
Parts list and comprehensive 
instruction booklet 2/6 post free. 
(Deducted from cost if complete 

parcel purchased later.) 

- SPEAKER 
., < ?:c;' ' CABINETS 

New design in light 
oak. Two sizes avail- 

.,., able. For 61' or 8' 
speaker at 22/6. For 
10' speaker at 25/- 

- only. 
Each plus 2/6 P. & P. 
Suitable reconditioned 

"POPULAR FOUR" instructions and individually priced parte list. 
all of which are available separately. 2/6. 
Post Free. ,,.:... 

- 8' P.M. unit at 13/6 
only, plus 1/6 P. & P. 

Full range of competitively priced new speak- 
ers In stock. Ask for list. 

IMPROVED 
A 
contact- 
Receiver 
Luxe 
cream 
(as speaker. 
super 
and 
Continental 
ensions: 
250 
guaranteed 
practical supplied. 
down 
offered 
PRICE 

/18gí 
available 
Brown 
tangular 
p, 
SEPARATELY. 

- ". " -" -- -" 

i 

- !,.,.__ 
%...... O "- - s. --`J 

APPEAR AM E AND 
PER FORMAN( f 

new three valve plus miniature 
cooled rectifier, mains T.R.F. 

is now available. New De- 
Cabinet polished walnut finish, 
trim, attractive horizontal dial 

illustrated). Quality 5in. P.M. 
Specially wound high gain 

-sensitive Denco coils. Medium 
Long Wavebands. Excellent 

reception! Overall dim- 
12ín. x 61n. x 5íh. A.C. 

with v. Simple construction with 
results. Easy to follow 

and theoretical diagrams 
All necessary components, 

to the last nut and bolt, are 
at a SPECIAL INCLUSIVE 
OF £5.5.0, plus 3/6 p. & p. 

post free. The ísamescrcuit is 
in attractive White or 

Bakelite Cabinet with - rev- 
dial at 97/6 ONLY, plus 3/6 

& P. ALL PARTS AVAILABLE 

THE "CITIZEN" 
NEW LOW PRICE 851 - 

Our Sensitive 
5 Stage (4Man- sistor plus 
diode) pocket --- --.gy. \---,, / 
transistor re 

medium wave J ° ' reception- 
1 with the fol- "1 r A. zen lowing out - - i +, - _-'-.. -. ' " standing tea- 

Lures: 
* Completely self -contained -No external 
aerial or earth required. * Genuine Ain. 
High Flux P.M. Speaker. * Push -pull Output 
-250 milliwatts. * Genuine Mullard tran- 
sistors. * Socket provided for personal 
listening. * Socket provided for connection to 
Car Aerial. * Volume Control with on /o9 
switch- Condenser tuning. * Easy assembly 
on pre -tagged circuit board. * Attractive 
red polystyrene cabinet measures 51 a 3 x Ilia., 
chrome handle, attractive dial. All required 
components including full instructions, 
solder, etc., and battery at special inclusive 
price of only 85/ -. (Yes. Eighty -Five Shillings 
Only!) Plus 216 P. & P. Nothing more to spend. 

earpiece fitted witheminiatureptack pluguat 
7/6 extra only! if req. All parts available 
separately -itemised list and full assembly 
instructions, sent for 1/6 post free. Hear this 
amazing little receiver working. at any of one 
branches. 

A 
size: 
top 
prods 
£9.19.6 
Attractive 
tide 

OUTSTANDING METER IMPORT! 
20,000 ohms per volt! 

MODEL 200H 
--,..,,,,.s.- ,: Ranges: A.C. Vol- 

tage: 10, 50. 100, 
500, and 1000 volts 
(10,000 ohms per 
volt). D.C. Vol- 
Cage: 6 -25, 50, 2 
to and 2.5k. 
(2 ohms per 
vol t). D.C. Cur- 
rent: 0.50 micro- vo. amps, 0.2.5 m/a. 

:,t ?. 0-250 m /a. Resis- 
l f Lance: 0.6k, 0-6 

met. (300 ohm and 
3ca at centre 
scale), Capace 
Lance. 10 pF to 
001 e: 10 01 mid. f ` to 1 mid. Deci- s l ): "! " - bale: -20 to }22 

dB 
fully guaranteed pocket size meter (actual 

48' x 31 x 11') knife edge pointer. 
quality supplied complete with test 

and full operating instructions at 
ONLY. Post Free Optional extra. 

carrying case 15/- only. (Bona- 
trade enquiries invited.) Leaflet available. 

ALSO AVAILABLE! MODEL TE10, 
Identical in appearance and size with rotary 
type switch but 10,000 0 /v. Ranges: D.C. 
Voltage 06-30- 120 -G00 :1200 volts 00,000 ohms 
per volt). A.C. voltage: 0 -6-30- 120 00 -1200 volts 
(13,000 ohms per volt). D.C. Current: 0 -120 
nr croamp. 0-3- 300mA. Resistance: 0 -30k. 
0 -3 Meg. (150 ohm and 15k at centre scale). 
Capacitance: 50 pF to 0.01 mfd., 0.001 mfd. to 
0.15 mfd. Decibels: -20 to +63 dB In 5 ranges. 
PRICE Post Free. 

i.-,,, LAST CHANCE TO BUY! _+ - The well -known Brayhead Trans Tronlc "SUPER W' 
Radio Kit. A complete kit to make your own tran- 
Motorised Transmitter and Receiver. No soldering 

- rend. 7 different circuits to build. In original menu. 
! ¡ facturera coloured box with instructions. Ideal gift 

for the electronically minded youngster. (As nation - 
25.4.8.) Few 49/6. P. & P. 4/ £5.19.6. ally advertised at only at -. 
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23 TOTTENHAM COURT ROAD, LONDON W.I 
and at 309 EDGWARE ROAD, LONDON W.2 

A COMPLETE HELP POWERED 

Tal: MUSEUM 3451/2 
Tel: PADdington 6963 

FM TUNER Mk II 
May be but" £6.12.6 for only 

This tuner has been designed to the 
highest possible modern standards with 
all the features found only in the more 
expensive Units and yet still within a 
pries range that all can afford. This 
Toner is supplied complete with metal 

trout plate finished in a choice el black crackle, hammer finished green or gray 
enamel. No extras required. 
STAR FEATURES: * Fregaeney eoteragel OS -100 
* EM84 Magic Eye Tuning Male. 

Indicator. * Two LF. Stages & Diserlminator 
* Permeability Tuning. * 0A81 balanced diode output. 
* Philips FM Tuning Unit. * Valve lineup: EOC85, 2 -EFIM, 
* Absolutely no drift. EM84 Magic Eye, EZOO 
* Attractive metal Front Plate. Rectifier. 
dttraairr lull vision maroon and ,eld Gloss Dial, Mae 7 x 3M., overall die.ensions 
of Tuner: 8 x 74 o NM. Me I Tuner at £4.10.6 still available. 

TILE TELEFUNKEN 

STEREO HI -FI 
AMPLIFIER 
Original price 16 pus. 

óvv, E1.19.6 
0. 

BRIEF SPECIFICATIONS: 
* Power Output 6 watts total 124 

wetly per channel). * Total harmonie distortion b0 
than 1% at 1 watt output. * Frequency Response: 
30 cis to 40 Eris EdB. 
40 oie to 30 Eels ¡dB. 

* Sensitivity enffioient for all 
normal inputs from Tape Re- 
corders, Pick -nps, Mlerophooa, 
Radios. 

Jy 

* Power Reinhements 110, 125, 
160, 400, 240 volts A.C. * Piano key selecting. 

* Preselected tone eontrol. * Size: 12íx wide a Bim deep x 
Ein. high. 

* Weighs Sibs. 
* Finish: Hammered enamel in 

greylgreen with gold trim- 
mings. Controls and press 
buttons In cream with bliek, 
bine and red lettering. 

71C STAR FEATURE PURCHASE 
WE CAN OFFER THE FABULOUS SAVILLE DOUBLE 12 STEREO POWER 

AMPLIFIER AND MATCHING SAVILLE I2P CONTROL UNIT 
FOR 25 Gns. ORIGINAL 
ONLY p. & p. 12/6 PRICE 49 Gns. 

Brief Specifications: - 
Input sensitivity P.U. 3 and 40 mv. Tepe 1 and 20 mv, Radio 60 my. 
Output 12 watts per channel, 20 watts peak. 
8 EL84 push -pull output per channel. 
Control 0-pos. sel. volume ou 'oft bass, treble and balance, 

THIS ARTICLE IS BRAND NEW AND GUARANTEED. 

"There is no Virtue 
without Courage 

No Reward without 
Labour" 

Not simply a school motto but at 
B.N.R.S. a creed and a way of life. 
We owe to it all we have and are. 
If you are prepared to make it your 
motto and live up to it, we can 
help you get to the top. It will take 
time, it will take effort, it will take 
courage, and on top of all this you 
will actually be charged fees. 

If we haven't succeeded in putting you off, 
write for details, today, to: 

Mr. J. SYKES 
(M.I.E.E., M. Brit. I.R.E., M.I.N.) 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 

Red Lion Court, Stalbridge, Dorset 
Britain's premier Radio Correspondence School 
specialising in City and Guild's examinations. 

SOUND REPRODUCERS (LONDON) LTD. 
NOTE OUR NEW ADDRESS: 

Dept. P.W. 15, 16 St. Botolphs Row, Aldgate, 
LONDON E.C.3. 

Our well -known Traveller 
is now supplied with 
printed circuit, 3 top 
quality transistors, 2 diodes 
in latest circuitry. 

AGENTS REQUIRED 

INTRODUCING ... 
THE ROVER 

The second of our Transistor 
Radio designs. 4 Millard tran- 
sistors in a circuit specially 
designed around the new AFI17 
diffused alloy R.F. transistor. 
OC81D- 20081. Push -pull output 
on printed circuit. Sensitivity 
approx. 1 m/v per metre. Air - 
spaced tuner. Luxembourg guar- 
anteed at excellent volume Of 
normally receivable). 

Both sets of components have following outstanding features. 
Supplied complete with full Easy -to- follow Instructions. 
Physical layout and theoretical circuits. Sin. Moving Coil 
Speaker. Fully tunable on Medium Waves. Ferrite Rod Aerial. 
Solenoid Wound Coils. Plug in 9 v. Battery. Fully portable. 
No Aerial or Earth required. All components tested and 
guaranteed 12 months. Complete satisfaction or money re- 
funded. All components supplied separately. Instruction 
Book 1/6 post free. Supplied free with set of components. 

BUILT UP E6.5.0 with 12 months guarantee. 
TRAVELLER TRADE ROVER 

£3.17.6 SUPPLIED }4.19.6 
ALL PARTS and BLUE PLASTIC CASE AS ILLUSTRATED. 
Post and packing 3/6. Personal earpiece with instructions 91 -. 

Battery extra. P. & P. 3/6. 
SNIPS 

SB078, 81-; AFI17, 1216; OC81D- 2 -OC81, 2216: bin. Ferrite 
Rod, + or }in., 119; Litz wire, 3d. yard; 10 MFD I5v. Wkg., 
64 MFD ISv. Wkg. Sub- miniature Condensers, I1 each. 
G.E.C. SI, G.E.C. 53, GET 4, 316 each. 
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Fig. 19 -The circuit of a 10W transistor A.F. amplifier developed by Newmarket Transistors. 

(Continued from page 1134) 
which corresponds to the cathode -follower valve 
circuit (sometimes called the "emitter- follower "). 
The basic circuit is given in Fig. 18, where it will 
be seen that the collector is effectively "earthed" 
so far as signal is concerned. The input is applied 
at the base and the output is taken from the 
emitter. 

This gives a high impedance input and a low 
impedance output, as does the valve cathode - 
follower and, likewise, the voltage gain is less 
than unity. The circuit is ideal as a buffer stage 
or impedance matching device, where the demand 
is to feed a low impedance circuit from a high 
impedance source. It makes an ideal output stage 
for A.M. or VHF F.M. tuners to feed over a fairly 
long line to the input of a hi -fi amplifier. Again, 
the theoretical input -to- output phase shift is zero. 

Further Notes on Temperature 
The transistor is remarkably temperature sensi- 

tive. This is so different from the valve which can 
become really hot and still function without ill 
effect. There is always a current flowing in a 
transistor, often designated Ico. This is the current 
between the base and the collector with the emitter 
disconnected (leakage current), a typical value 
being 5µA at 68 °F (20 °C). 

This leakage current, however, tends to increase 
rapidly with temperature increase (depending on 
the "thermal resistance" of the transistor, which 
will be considered in greater detail in a future 
article). The current could, in fact, double with 
every 12 °F rise in temperature- giving, for 
instance, 20µA 'co at 90 °F. 

When the emitter is earthed, Ico is multiplied 
by the " amplification factor," and it is for this 
reason that transistors are given a maximum tem- 
perature rating, above which the Ico increases and 
the transistor changes to a resistor. The thermal 
stabilising resistor in the emitter helps in this res- 
pect, as was considered in Part 2. 

There is also a maximum temperature at which 

a transistor may be stored (sometimes in the region 
of 140 °F or 60 °C), and above that a transistor no 
longer works as such. 

So much for theory, let us now look at a practi- 
cal circuit. 

IOW Audio Amplifier 
In Fig. 19 is shown a 10W A.F. amplifier which 

is suitable for public address work or ordinary 
home amplification. 

LIST OF PARTS FOR 
10 -WATT AMPLIFIER OF FIG. 19 

Transistors (Newmarket): 
Trl A.F. type V10/15A 
Tr2 A.F. type V10/30A 
Tr3 Intermediate power type V301201P 
Tr4 and Try Power type V60/10P (matched 

pair) 
Driver Transformers (TI): 

Primary to secondary turns ratio 3 : I + 
Minimum primary inductance 1 H 
Maximum primary D.C. resistance 20û 

Output Transformers (T2): 
Primary to secondary turns ratio 1 + I : I 
Minimum total primary inductance -280mH 
Maximum primary D.C. resistance -I + Iû 

Resistors (All 10% tolerance): 
RI 150k R6 22k RI I.2k 
R2 220k R7 Ik R12 5k 
R3 15k R8 2.7k R13 180k 
R4 47k R9 3.3k R14 470k 
RS 15k RIO 1.2k RF 33k 

Capacitors: 
CI 1OµF .C4 10µF C6 10µF 
C2 100µF C5 10µF C7 10µF 
C3 10µF 

The circuit is based on 
Transistors, using that 
throughout. 

(Continued on page 1138) 

a design by Newmarket 
company's transistors 
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Loudspeaker "MINI- AMP" 
INTERCOM 

THIS SYSTEM MAKES USE OF THE PRACTICAL 
WIRELESS "MINI -AMP" By M. Thomas 

5 HIS instrument was built to 
give a reliable communications 
system between a house and a 
workshop and to provide addi- 
tional radio relay in the workshop. 
The system consists of an ampli- 
fier, two suitable loudspeakers, a 
microphone transformer and suit- 
able switches and relay. 

A most suitable amplifier is the 
PiucncAI. WIRELESS "Mini- Amp ", 
which is recommended. If a sub- 
stitute is used it must be ensured 
that one side of the speech coil 
output, loudspeaker and input of 
the amplifier are common as is 
the case with the PRACTICAL WIRE- 
LESS " Min -Amp ". 

If the Mini -Amp has not yet 
been built, it is suggested that a 
larger tagboard is bought to 
accommodate the microphone and 
transformer. This transformer 
must be of good quality and be of 
ratio 100:1 and preferably 
screened. The loudspeakers can be 2 #in. to Bin. 
permanent magnet types of 3(1 impedance. The 
main Speak/Listen switch associated with the 
master unit is a two -pole change -over key switch. 
If the circuit diagram Fig. I is studied it will be 
seen that the operation of S2 gives the master 
station contact with the sub -station. 

For sub- station to master calling facilities, an 
orthodox bell or buzzer can be used, but a 3V or 
6V relay is recommended. This switches on the 

LSt Sta 

Speak /Listen 
switch 

Ratio 
1:100 

Input Mini -Amp output 

Battery 
connections 

81 

9V 

54a 

LS2 

Sub -station 
master -call 

switch 

53 1 82= 
To 

external 
L.S. sockets 

on receiver 

S4b 

The simple circuit of the system 

amplifier current and the sub -station can then call 
the master by operating S3. 

The cable between stations need not be screened, 
but where screening is indicated it should be used. A 
further 2 -pole change -over switch (S4) can be used 
to give radio relay facilities at the sub -station. 

Circuit details of the Mini -Amp have not been 
given as they were supplied with the blueprint in 
the November 1961 issue. (This issue is now 
unfortunately out of print. -ED.) 

1111 

HOW TRANSISTORS WORK 
(Continued from page 1137) 

This operates from a 24V battery, and the bat- 
tery should be capable of providing 0.8A of cur- 
rent without undue fall -off, which represents the 
full output drain of the circuit. The quiescent cur- 
rent is around 0.1A. The output is suitable for 
use with a 15(1 speaker of conventional design. 

The input impedance is about 80(2, but can be 
used with a high impedance pick -up of variable 
reluctance or crystal design. With the latter, how- 
ever, a 220k resistor should be connected across 
its terminals. An input of 6mV is required for the 
full IOW output. 

It will be seen that earthed -emitter stages are 
used throughout, and for instruction the various 

components can be identified by referring to Part 2 
of this series. 

Transistors Tr4 and Tr5 should he clamped 
direct to 7M. x Tin. heat sinks of 16s.w.g. alumi- 
nium, but since these are in electrical connection 
with the collectors they must be insulated from the 
chassis if this is metal. A similar heat sink (3in. x 
3in. plate, insulated) must also be used with Tr3. 

For optimum results the collector current of Trl 
should be adjusted to 0.3mA by varying R1, 
the collector current of Tr2 to 5mA by varying 
R5, the collector current of Tr3 to 50mA by vary- 
ing R9 and the collector current of Tr4 and Tr5 
(total) to 120mA by varying R11. 

(To be continued) 
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WOLVERHAMPTON 
RADIO & T V SUPPLIES 

( KIT SPECIALISTS ) 

43 Birmingham Road 

VALVES by Return of Post 
IC2 91- 5Y3 716 AC2 /PEN! 
ICI 816 68R7 716 DO 1216 
155 816 6K7 816 DCC90 
1T4 81- 6SH7 316 

I2'6 
3A4 816 DL9I 81- 
3A5 1216 6X5 716 DK96 91- 
3S4 816 7AN7 1016 ECH42 
5U4 816 30CI 131- 

WE HAVE HAVE MOST OTHER TYPES 
AT APPROX. SAME PRICES 

Transistor Set Cabinets. 
5,= x 3 x I;in. with chrome 
handle, tuning dial and scale. 
716. P.P. 116. 

Car Radio Portable. Now 
uses transfilters instead of I.F.s. 
No more alignment problems. 
See February P.W. 

Transistors: 0076 416, 0C44 
516, 0071 51 -, Japanese Audio 
216, G.E.C. SI Black Audio 316, 
S2, Blue driver 316, SB305 91 -, 
Diode If-. P.P. S.A.E. 

Speakers: 7 x 4in. Elac high 
flux, absolutely new 1216, 
P.P. 116. Goodmans latest 3in. 
80 ohm transistor type 1816, 
P.P. 116. Ex. TV Speakers, all 
at 51 -, P.P.116 

B.S.R. UA20 Record Decks. 
Four -speed auto, wired for 
stereo -head, 0.19.6. P.P. 516. 

Ultra Twin -telescopic TV 
Aerials (heavy chrome on 
brass), 161 -. P.P. II -. 

Miniature Mains Soldering 
Irons. Designed for transistor 
kit work, 30 watt, specially 
light weight, handle unscrews 
to cover bit so that iron can be 
carried even when hot, sup- 
plied with handsome pocket 
case in grey leather cloth 
P.V.C. Spares always available 
-ONLY 1716. Post paid. 

Acos Mike Inserts (crystal), 
716, post paid. 

Wolverhampton 
TEL: WOLVERHAMPTON 20315 

TRANSISTOR RADIO KITS 
FULLY PORTABLE 

(An aerial is NOT required) 
Everyone is making them! Don't 
think about it any longer - 
SEND YOUR ORDER 

NOW ! 
If you have tried a cheaper kit bought 
elsewhere and had no success, don't 
worry! We Guarantee you will get 
results. Clear, concise instruction 
book, 10 pages, Guaranteed Compo- 
nents (not Govt. surplus), After Sales 
Service and Free Advice Bureau - 

WE ARE THE SPECIALISTS 

Our kits are unbelievably powerful - 
giving full coverage of medium and 
long waves. Luxembourg is guaran- 
teed !! At Wolverhampton we re- 
ceive 30 Continental Stations any 
evening -even Radio Moscow. * Elegant dial, graduated in medium 

and long waves. * Built -in wavechange switch (not 
pre -set). * Ferrite rod aerial (machine wound 
716 extra). * Attractive case in cream, with 
chrome handle. * It does fit in your pocket. * Built -in speaker. * Surface barrier transistors, bat- 
tery IO;d., lasts 8 weeks. 
ALL THIS FOR 52/6 P.P. and Ins. 216 

If you want even Greater Volume, 
have the High Power Model- 59/6 

P.P. and ins. 216 

REMEMBER - 
WE ARE THE SPECIALISTS 

NOTE -These kits can be Tuned Down 
to 160 metres and Trawler Band. 

12 -way Tag Board, with re- 
sistors and condensers as 

follows, all gin. watt transistor 
type: two IO meg., two .01, 
one 3.9 M, 5.6 M, 3.3 M, 1.2 M, 
2.2 M, 470 í2.470K All for 2l -, 
P.P. 3d. 

Accumulators. 2 volt 40 
A.H. unspillable, self tap fixing 
lead. New, 916. P.P. 216. 

Spark Plug. Screwdriver 
tester, 31 -. P.P. 6d. 

Resistors. z and á w. all values 
3d. é w. transistor type 5d. 

Extension Speaker Cabinets 
Wood, polished veneer finish, 
extremely attractive blend 
with all types of furnishing, 
complete with Elac 7 x 4in. 
speaker and 30ft. flex. All 
for 2916. P.P. 21 -. 

Guaranteed TV Tubes. 9 to 
I7in. All at 901-. Ins. and carr. 
1516. LI extra charged against 
old tube, but refunded if 
returned in packing box in 
14 days. 

Car Aerials. Adjustable 
angle telescopic. I2in. closed, 
36in. extended with Co -ax 
plug, 1716. Post paid. 

Transtronic Construction 
Kit. Make your own trans- 
mitter and receiver. With 
components supplied, you can 
build seven different circuits, 
full size wiring diagram for 
mounting on peg board 15 x 
9in. supplied. All components 
new and tested. 0C44, 0072, 
Diode, etc. No soldering 
required. Supplied in attrac- 
tively coloured box. Ideal gift 
for the young radio enthusiast. 

WANTED! 
Valves, transistors, miniature 
components, any quantity, but 
must be new (cash by return). 

Suppliers to: EDUCATIONAL AUTHORITIES, FORCES RADIO CLUBS, EXPORT, Etc. 
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NOW! The WIRECOMP 'JUNIOR Mk II' 
TRANSISTOR POCKET RADIO 

OUR IMPROVED VERSION r2 OF THE `J UN I ORS' .19.6 
An easy "first step" set for the young constructor. 
This miniature marvel with the BIG performance has 
an internal Ferrite rod aerial -5 transistors and 1 

diode-separate medium and long waveband control - 
200 milliwatt push pull output -2 0n. moving coil 
speaker- unbreakable plastic case with carrying handle. 
Complete with full instructions. 
NOW SUPPLIED COMPLETE WITH PRINTED 
CIRCUIT BOARD AND FREE GIFT OF 
MINIATURE EARPIECE. 

sQlwlE' s9MN MI sill MR NM NI NW ll! 

6).v 
Circuit diagram 1/6, free if all 
parts bought. P. & P. 2/-. 

All !parts sold separately. 

ONLY A FEW LEFT IN STOCK I ! ! 

HIGH QUALITY V.H.F. /A.M. RADIO 

M.12.0 
Brand new set, in 
superb walnut cabinet 
(size 19 x 84 a 14ín. 
high). Covering 80 
100 Mc /s. 16-49 M., 
200.500 M. and 
1,200 -2,000 M., 
Mains trans. 200- 
250 v. with 3 tap - 
pielga. Ferrite rod 
'crude for A.M. Con- 
trols: volume on /off 
tone, tuning, w /change, gram, and ext. speaker position 
provided. Fully guaranteed. Post and packing 5/- extra. 

April, 1962 

BARGAIN OFFER ! 

INDOOR 

ITV /BBC /FM AERIAL 

15/6 
P. 5 P. 1/8 

Made by well 
known maker. 
thle High Quality 
Aerial le supplied 

replete with 
standard Stung 

e -axil plug 
ready to plug 
straight into your 77 eel or VHP 
Tuner. The two dipoles -finished 
In heavy ehrome- entered to give 
an overall length of TM and art 
fully directional 

THE VERY LATEST WIRECOMP BARGAINS! 

HIE PETIT FULMITER 
AAND . 

CEHLA 

TTEORY 
R 

86 115 
Converts your Miniature Traneletor Set to Mains 
for the winter and chargea your Battery for 
mummer nee outdoors; for use with all 9V. 
Transistor Receivers (approx. same slue aa 
P.P.3 battery). Complete with Sex. 

MICROPHOONEá DYNAMIC DX29 Only 3 gres. 
Complete with Rase-head -Black Crackle Finish. P. A P. 1/6. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9 

TEL: CUNNINGHAM 9530 
Henn of business: 9 a.m. to 6 p.m. Open a6 day 

Saturday, Opposite Paddington General Hospital. 
Buses 18B and 36 pass the door. 

RECONDITIONED 
TV SETS ! 

ALL MAKES * ALL FULLY SERVICED * ALL 

GUARANTEED * ALL GENUINE 13 CHANNEL SETS 

-NOT CONVERTED EARLY MODELS 

14 
II Fully guaranteed 3 months, including valves and 

tube. 

from £5 to £8.10.0 
Examples:G.E.C. 14' LS: McMICHAEL PORTABLE 48.10. 

17 
With 12 months guarantee on tube, and 3 months 
guarantee on valves and component. 

from £11.10.0 to £19 
Examples: Philips 17' 411.10.0: Stella Semi -Slim £19. 

The examples given above are only intended to act as a guide. 
All sea vary in price between the prices given according to 
the make and model. As our stock continually fluctuates 
please send S.A.E. for our price list of quality sets available. 

BUY WITH CONFIDENCE ! 

Carriage and Insurance 251- extra. 

PARK LANE RADIO LTD. 
548 ROMFORD ROAD, MANOR PARK, LONDON E.I2. 

Telephone: ILFord 6044 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW AND GUARANTEED 
FOR THREE MONTHS 

1C1 718 6BA8 6/- 
1C3 8/- BBBB 7/. 
101 S/- 813118 6l9 
1F3 7/8 BBJB 6/9 
1FD1 8/- 6BR7 8/B 
1FD9 7/8 6E57 10/6 
114 6/9 BBWB 7/6 
IPI 8/- 613927 7/- 
1P10 7/6 ()CIO 9/- 
1P11 7/6 6D9 4/- 
1115 6/. 6E12 4/- 
185 6/- BHOGT 9/- 
1T4 7/8 8J7GT 7/6 
1I35 6/8 6K70 5/6 
3Q4 6/- BKeG 6/- 
384 7/8 8Q70 6/8 
3V4 6/8 68L70T 6/- 
51340 7/8 tISN7GT 6/- 
6Y3GT 5/- 6V6G 7/6 
5Z40 9/6 6X4 5/- 
8AK6 6/8 615G 56 
6AL8 4/- 8X5GT 6/- 
6AM8 4l- 7B7 7/8 
SATO 81- 787 9/8 

8D3 4/- D 8/- EF41 9/- PCLA4 -/6 
12A118 10/- D1178 7/6 EF80 8/- PLS1 12/6 
12AT7 8/- DU77 6/- EFS6 9/- PL82 7/- 
12AU7 8/9 I)11142 8/8 EF91 4l- PL88 7/8 
12AX7 619 D11150 10/- BEN 6/6 PY81 6/9 
1211E8 6/6 115191 7/6 EL41 9/6 PY82 7/6 
12B127 10/6 DK99 7/8 F.1A4 7/- PY83 7/6 
12K8GT11/- DK96 e/- EM84 106 R19 11/6 
12Q7GT 7/6 111.92 716 F.M86 10/- 1326 9/8 
18A5 9/- DL94 6/6 EY61 7/6 U52 7/6 
26A6G 8/6 DL96 6/- EY81 10/- 1176 7/6 
26L8GT 7/6 EB91 4/- EZ,40 7/8 U78 5/- 
25Z40 9/- E13041 10/- EZ80 8l- UBC41 8/6 
30C1 7/8 EBF80 8/6 EZ81 6/9 UCH42 9/8 
30L1 7/8 EtC81 6/- KT330 6/- UF41 8/6 
35L80T 9/- ECC82 6/9 RPM 11/6 UL41 g/8 
35W4 8/6 EI,Y)83 6/9 N17 7/6 UY41 7/6 
35Z40T 8/- E0(184 7/6 N18 8/. W76 8/8 
531W 10/6 ECFeO 8/6 N19 7/6 W142 8/6 
5763 7/6 ECF82 8/- 3709 ./- X17 7/6 
80 6/- EC1142 9/- PCC84 7/8 X142 9/- 
DAF91 7/6 BCH81 10/- PCF80 7/6 F 130 9/- 
DAF98 8/- ECL80 8/8 PCF89 7/6 'L7 4/- 
DF91 7/6 ECL82 9/- PCL62 8/- 'l.D17 7/6 

High Stability Resisters 1W 5% 50 0 to 1M, 9d. Midget Ceeom"es 500 v. 9à. 
Coax. Super quality lin.. 64. yd. Plugs 9d. Sockets 9d. Silken H.T. Resta. 
850v, 300 MA lin. s fin. 17/6, Contact Cooled 260v. 60 MA 8 /6. 85 MA 8/6. 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D. P. switch 
4/- Lees switch 2/8. Value. 10K to 2M, 139A 1170 v. holders 94., Screens 
9d. 

VALVES MATCHED IN PAIRS 
ETA4 17/ -, N709 171 -. 6V6G 17/ -, 811W6 18 /- per pair. Push Poll O.P. 
Transformera for above 3.15 D 14/6, P. A P. 1/8. 12in. P.M. Speakers 
3 fl 94/6. Baker's "Selhuret" 12In. 16 0 15W, 90/-. lila. Stereo Modal, 
87.7.0. 

SETS OF VALVES 
DE91, DF91, DAF91, DL92 or DL94 ..19/8 151'842, EF41, EBC41 
DK98 DF96, DAF96, 0196 27/6 I, FIA EZ40 87/6 ICI, IFS, SFD1, IPI 27/6 11CH42, I1F41, UB041, 
1R5, 1T4, 196, 784. or 3V4 19/6 UL41, UY41 88/- 
Poetaae and packing M. Over El poet free. C.O.D. 216. 
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HOME -MADE 
RADIOGRAM 
CABINET 

A DESIGN REQUIRING THE LEAST AMOUNT 
OF SKILL IN ITS CONSTRUCTION 

ANY readers will, no doubt, have con- 
structed excellent pieces of radio and audio 
equipment, the performance of which has led 
them to feel that they would like to. keep them 
as a permanent installation. To construct a con- 
ventional cabinet to do full justice to the electronics 
often demands skill which the constructor feels is 
beyond his capabilities. The writer found himself 
faced with a similar problem to find a housing for 
two separate mono amplifiers, 
radio tuner and record playing 
deck. This resulting design is here 
offered as a basis for those con- 
struotors who would like to build 
a similar unit. 

Design 
Before deciding on a design the 

following requirements were con- 
sidered important :- 

The cabinet had to be "modern" 
in style to blend with similar 
furniture already in the room. 

It had to be made with a limited 
number of simple woodworking 
tools. 

It had to compare favourably 
in appearance and cost with a 
commercial cabinet. 

The following design was arrived 
at which is both pleasing in appear- 
ance, costs under five pounds and 
can be made by anyone with a 
knowledge of the use of simple 
tools. 

Construction 
The material used in the con- 

struction of the cabinet was a 
proprietary brand of faced chipboard sold 
in standard sizes. This chipboard is faced 
with African Redwood and most shops catering 
for Do -it- Yourself enthusiasts have it in stock. 
The writer advises would -be builders to go to a 
shop which has a large stock and select the four 
panels needed so that the veneers match as closely 
as possible. One word of warning, the writer has 
used a fair number of these panels in different 
projects, and whilst panels are nominally of the 
same size he has known differences of as much as 
lin. between two " similar " pieces. Also, it is 
advisable to check that the lid and bottom panels 
are square by laying one on top of the other. A 

By B. W. Hollinshead 

similar procedure is adopted for the front and 
rear pair. 

Whilst it is appreciated that the size of the 
cabinet will have to be varied to suit the equipment 
of the constructor, the dimensions used by the 
writer in his model are such that adequate room 
is available and none of the panels need be cut. 
This is convenient for, if the panels are cut, the 
edges will have to be reveneered with strips of 

Depth 
to suit 

amplifier 
panel 

Front and 
rear panels 
3/q faced 

chipboard 

Sides and 
centre panel 
lt. chipboard 
'fabric covered 

Fig. I -The assembled cabinet. 

Legs 
teak or 

many 

Bast 
3/q f aced 

chipboard 

veneer available from the shop supplying the 
panels. The sizes required are 36in. x ISin. -2 off, 
36in. x 9in. -2 off. 

Construction 
The layout of the cabinet is shown in Fig. I and 

an "exploded " view of the main parts in Fig. 2. 
When the layout has been finally decided upon by 
the individual constructor, suitable ventilation is 
provided by means of a cut -out in the bottom 
panel in the amplifier compartment. This may then 
be covered with expanded wire mesh. The cut -out 
br cut -outs are best made by first marking the 
outlines on the panel in 'pencil, drilling a hole at 
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each corner and cutting out with a fine keyhole 
saw, cleaning up the edges on completion with 
file and sandpaper. 

Next, the front and rear panels are screwed to 
the base leaving an tin, overlap at the front and 
rear. Brass screws (11 x No. 8) are used in counter- 
sunk holes and are placed approximately 2in. 
apart. The resulting assembly is very strong and 
the screw heads are concealed. 

5l , Lid 

36' 

WIRELESS April, 1962 

pleted, these panels are glued in place using one of 
the synthetic resin glues, care being taken to avoid 
glue adhering to parts of the fabric which can be 
seen. After gluing. the whole carcass is clamped 
together and the glue allowed to set. The glue 
should be used sparingly otherwise it will be forced 
out during the clamping operation and spoil the 
fabric. 

It is next necessary to decide the layout of the 
panels. The writer's amplifiers 
and radio tuner were each built 
on a chassis measuring 8in. x 
4lin., the amplifiers each having 
four control knobs. Adequate 
depth was therefore, to be found 
in the 9in. deep cabinet. The 
amplifiers and tuner were sus- 
pended by drilling the panel to 
correspond with the control 
spindles and using locknuts to 
hold each unit in place. Some 
constructors may think a piece 

Material: of fin. faced ply to be rather frail chipboard- to accept such a wet ht but this lTcentre and P S 
side panels is not the case in practice. 

y2. thick,. 
the remainder Control Knobs 

3/q7thick The decision to use faced ply - 
the method of wood for the panel stems from 

the writer's experience of home 
block, - construction equipment. It was 

decided at all costs to avoid the 
unattractive appearance. resulting from various 
panel designs all mounted on one board. Con- 
sequently it was decided to show the control knobs 
alone with no surrounding adornments. A sym- 
metrical layout is by far the best to achieve 
wherever possible and in the prototype Bulgin K370 
black pointer knobs with skirts were used giving a 
professional appearance. The numbered surrounds 
which are available for these knobs were not used 
as they were considered over elaborate in this 
particular instance. The controls were marked 
with white model aeroplane transfers which are 
neat in appearance and easy to apply. Those used 
were fin. high. 

When the correct position for the control panel 
has been decided upon, a rail of lin. x lin. soft 
wood is glued and screwed around the inside 
edges of the amplifier compartment at the height 
required. This is then checked with a spirit level 
after which the mahogany faced panel is then cut 
to size, care being taken over this as unsightly gaps 
would only spoil the finished appearance. 

Centre panel 
(depth to suit 

motor, etc) 

9 

Cut -out for 
access to Base 
underside of _ - -- 
amplifier ' - ` 

- 36' 
Rg. 2 (above) -An 'exploded' view which clearly shows 

construction. 

Fig. 3 (below) -The details of a leg and its fixing 
Ì' 2'--Y Material : 3,r Teak or mahogany 

rei I mammon1 

1Ow 

j 0 Ò-_ ----- -- 

416 countersunk holes to take 
4 required NQ 6 screws 1k; or 1.1 long 

1.3Z4 each ' 

The end panels and also the panel dividing the 
amplifier and motor compartments are cut from 
fin. unfaced chipboard. This chipboard is cut hin. 
smaller than the actual inside measurement between 
front and rear panels and is covered by a light 
fawn coloured fabric as used by tailors for inter- 
facing. As this fabric was also used on the front 
of the speaker cabinets, a pleasing effect was 
obtained. No doubt other constructors could use 
material to match their own speaker cabinets. 
Ventilation cut -outs can be made in these end 
panels if required, the fabric effectively concealing 
the hole. 

Compartments 
The centre panel dividing the amplifier compart- 

ment from that of the record player extends to 
3in. from the bottom of the cabinet. This allows 
freedom of air circulation and also for the pick -up 
leads and mains lead to the motor. When corn- 

Motor Board 
A similar operation is carried out in the record 

player compartment, the motor board being cut 
from lin. faced plywood. It is doubly essential to 
check that this board is level for obvious reasons. 
Sufficient clearance must be allowed above and 
below the board and also the turntable should be 
mounted so that there is sufficient clearance all 
around when a 12íñ. record is on the turntable. 
Similarly, if the motor is started by moving the 
pick -up outwards, sufficient room must be left for 
this operation. The writer used a Garrard TA 
Mk II unit but a Philips AG2009 or Collaro 
RP594 should fit. For larger transcription 

(Continued on page 1145) 
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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 

TAPE RECORDING EQUIPMENT LOUDSPEAKERS 
TAPE DECKS Hire Purchase UOOI)MANS: Axiom 110 101n. 26.2.0; Axiom 112 10ta. 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. £8.14.0; Ailette 81n. 26.15.0; Axiom 300 121n. 211.5.9: Axiom 
B.S.R. T'D2 .. 28.19.6 21.16.6 12 of 13/7 400 121n. 216.1.0; Audiom 60 Bass, 121n. 29.12.9; Trebax 
Latest COLLARO Studio 212. 19.6 22.12.6 12 of 19/- Tweeter 28.4.0; CX 500 Cross -over Unit 21.19.0. 

TAPE AMPLIFIERS YYHI'TELEY: 115' PBS loin. 28.4.0; HF 1012 101n. 25.2.6; 
We now stock the Martin Recorder Kits. These are partly H5'8I6 Bin. 27.0.9; 1816 Bin. £8.10.0: 119 Tweeter 24.8.3. 1358 
assembled kits for complete tape recorders. The Amplifier Tweeter 21.15.10; CX3000 Cross -over unit 21.11.6; CX1500 
Printed Circuit panels are completely wired, but the assembly Cross -over unit £2.0.0. H.P. Terms available. 
of this and external components is left to the constructor. SPECIAL OFFERS Very complete instructions are supplied. Send for leaflet. 
MODEL C for Collaro Studio Deck 211.11.0. TAPE HEADS. Bradmatic Tape Recording head as fitted to 
MODEL B for BSR TD2 Deck, 28.8.2. Collaro Studio Deck. Erase and record playback. 32/6 per pair. 
CARRYING CASES. Smart carrying casas are available to Post Free. 
take the above amplifiers and decks. Fitted with speaker. PICK -UP CARTRIDGES. B.S.R. TCDB and TC8M. Brand 
For Model C Amplifier and Collaro Deck, 25.5.0. new and complete with fixing brackets. 19/6 each type. Post 
For Model B Amplifier and BSA Deck, 24.4.0. Free. 
S.Y. Terms availTAPErPRE- 

AMPLIFII 
and decks. AMPLIFIER KITS 

ARMSTRONG PABO-3. This is a ready made version of the W e have full stocka of all components for the Mullard 510. 
Mullard Tape C Pre -amplifier. Price 216.16.0. Hire Purchase Mallard 3-3, Mallard 2 and 3 Valve Pre -amp. Mullard Stereo. 
Deposit 23.8.0. and 12 monthly payments of 21.4.7. Mallard' Mixer, GEC 912 Plus. Fully detailed list un any of 
MULLAH TAPE PRE- AMPLIFIER. We stock complete these sent upon request. 
kits and all components. Send tor list. Instructional Manuals: All Mullard Audio Circuits in "Circuits 
MARTIN. Pre -amp kit for Collaro Studio Deck 28.8.0. for Audio Amplifiers ". 9 /5. GEC812. 4/6. All post tree. * "P.W. MINI -AMP" AND "CITIZEN" * 

We can supply kits in accordance with the P.W. articles. Full instructions supplied FREE with midi kit. 
Send for fully detailed Paru List. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mtlily /Pmts. 
224. 0.0 £4.16.0 12 of £1.15. 2 AVO Model 8 Mark II 

AVO Model 8 with 
leather carrying Case 227.18.0 25.12.0 12 of 22. 0.11 

AVO Model 7 Mark U £21. 0.0 £4. 4.0 12 of 22.10.10 
AVO Multlminor 29.10.0 21.18.0 12 of 1424 
AVO Multlminor with 

leather carrying case .. £11. 9.0 £2. 5.0 12 of 17 /- 
TAYLOR MODEL IVA .. 210. 0.0 22. 0.0 12 of 15/- 
CARY A -10 .. .. .. £4.17.6. 21. 7.6 3 of £1. 6.8 
CAGY B-20 . 26.10.0 £2. 0.0 3 of 21.13.4 
Full details of any of the above supplied free on request. 
The AVO Models 7 and 8 are boils latest models from current 
production -not to be confused with Government Surplus. 

"BRAND FIVE" RECORDING TAPE 
Standard Play: 800ft. (5'). 16 / -; 1.200ft. (7') 25/ -. 
Long Play: 90oft. (`5'), 1816: 1200ft. (5f'). 23/6; 1900ít. (7') 35/-. 
Double Play: 120Oft. (5'). 37/6; 2t00ft. (7'). 60/ -. (All Post Free.) * JASON FM TUNERS 

Send for details FMTI, FMT2, FMT3, 

TRANSISTORISE YOUR CRYSTAL SET 
We have two new designs for Transistor amplifiers which can 
be used to greatly improve the signal from any crystal set. 
Leaflet available. 

RLD4 Kit. One stage 12/- post free. 
RLDS Kit. Two stage 21/- post free. 

The kits are easy to build and very detailed instructions are 
supplied. 

MULLARD CATHODE RAY TUBES 
ALL AT THE NEW REDUCED PRICES 

We supply both Mallard Radiant Screen (brand new factory 
fresh) and Mallard Lumenar (re- builds by Mullard with ro- 
claimed bulbs -all other parts brand new). List of types avail- 
able with prices and hire purchase terms. 

"P.W. TUTOR" 
Everything in stock. Stage l including brand new light -weight 
headphones, 39/6. Less headphones. 23/6. Stage 2 19 / -: Stage 3 
21/8g, Stage 4 11/6. All Stages 1 to 4 24.8.6. Less headphones 
£3.13.6. All post free. Please note that the hardboard, wood. 
Terry Clips and cement not included. All items `available 
separately-.-send for list. 

U 
TRANSISTORS 

iV LLA RD. Reduced prices. Current production types. 
not rejects. All in makers' boxee. 
0044. 11/- -; 0C45. 10 / -; OC70 and 0071, 8/6; 0072. 8 / -; 0C12 
Matched Pairs 16/ -; OC78, 8 / -; 0081, 8/-; 0C170. 13/6; OC171, 14/6. 
Postage 3d. on each transistor. 

TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to O. minimum of 3/2. Over 23 
and under 25. 1/6. Over 25 and 
under £10. 1/8. Over £10, no 
charge. Postage extra on CASH 
orders under £3 except where 
stated. Postage extra on over- 
seas orders irrespective of 
price. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRARD AUTOSLIM 

(GC8 PU) .. 28.5.0 21.13.0 12 of 12/8 
COLLAR() C80 (GP67 PU) .. 28.5.0 21.13.0 12 of 12/8 
B.S.R. 1.1A14 (TC8 PU) .. 27.19.8 21.12.6 12 of 1213 
B.S.K. UA14 Monarch 

(TC8S Stereo/LP/78) 28.19.6 21.16.8 12 of 11V7 
SINGLE RECORD PLAYERS 

GREENCOAT 45 UNIT 
(Battery 9v.) 25.8.0 21.11.0 3 of 21.9.0 

GARRARD TA (G(:8 PU) 28.10.0 21.14.0 12 of 13/- 
B S.It. TU12 (TCB'PU) £4.10.0 £1. 5.0 3 of 21.5.0 
E.M.I. (Acos Stereo /Mono PU) 26.15.0 £1. 7.0 12 of 10/8 

TRANSCRIPTION UNITS 
GARRARD 4HF(GC8PU) 218.18.0 23.16.0 12 of 21.7.8 
PHILIPS AG1016 .. .. £14. 3.6 22.17.8 12 of 21.0.9 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. - PRICES SLASHED * 

MERCURY 2 and JTV2, all available. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPS 
DECKS. TEST GEAR RECORDING TAPES, GRAMOPHONE 

L EQUIPMENT, AMPLIFIERS. Any will be sent free upon 
request. 

OUTPUT TRANSFORMERS 
GILSON: W0698A, W0898B, 50/6 post 2/8. W0710 55/6, post 2/6. 
W0ß92. 62/3, post free: W0767. 27% -, post lie. Wo1f96A, 57/6, post 
PARTRIDGE: P3667. 60/. post Free, P4014. 98/6. post Ires; 
P4131, 60 /- post free: P3591Á 99/- post free; P5202. P570ß. 96/. 
pyoost free: ('4133 52/6, post 2/6; P4Ó'13. 45/. post 2/8. 
PARMEKO: P2641, 28/ -, post 2/ -. 

MAINS TRANSFORMERS 
GILSON: W0741AB, 63/ -. post free; W0839. 48/9. post 7/9: WO13ti, 
158 /6, post 3/6. 
PARTRIDGE: H300 /110 77/8. post free; P4132. 84/. post free; 
P3877, 26, post-free; P401í3, 86/, poet free. 
ELSTONE: MT /MU. 45/-. post 3/3; MT3 /M, 35/. post 3l-. 
PAItMEKO: P2631. 32/3. ost 2/9. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard 
circuits. Log /Anti -Logg 500k, 1 meg., 2 meg. Log /Log. 50E. 
250k, 1 meg.. 2 meg. Lin /Lin 250k, 000k. 1 meg. All 10/6 each. 
Pick -up cartridges, B.S.R. TC8S 22.5.11. Turn -over type for 
Stereo. L.P. and 78 records. List of all componente for Mullard 
Stereo Designs is available. 

WATTS RADIO 
iMAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE 
SURREY 

Telephone: Weybridge 4556 

Please note: Postal business only from this address 

HIRE PURCHASE TERMS 
are available on any item. Re- 
payments may be spread over S. 
6 or 12 months. Detalle as fol- 
lows: Three months: Deposit 8/- 
In the L. Service charge 5 per 
cent but minimum charge of 10/ -. 
Six and Twelve months: Deposit 
a/- in the £. Service charge 
Il) 
charge 

per 
20 /. cent. but minimum 
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THE LINEAR L1/10 
A 10 -WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER 

Full advantage has been taken 
of latest component miniaturi- 
sation developments to produce 

10 -watt Hi -Fi push -pull ampli- 
fier incorporating tone control 
pre -amplifier stages within the 
measurements of 9 x 7 x Sins. 
In 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 

I d.b., 30- 20,000 c.p.s. 
MAXIMUM POWER 
OUTPUT 

in excess of 14 watts. 
SENSITIVITY 

L.P. 220 m.v. for 10 watts. 78 r.p.m. 220 
m.v. for 10 watts. Radio /Microphone 40 
m.v. for 10 watts. 

TREBLE LIFT CONTROL 
+ IO d.b. to- 22d.b.at 12,000cp.3. 

BASS CONTROL 
+ 14 d.b. to -l0 d.b. at 50 c.p.s. 

HUM LEVEL 
Referred to maximum output and in- 
cluding integral pre-amp.-70 d.b. 

NEGATIVE FEEDBACK 
21 d.b. is main loop. 

April, 1962 

WITH INTEGRAL PRE -AMP 

HARMONIC DISTORTION Less 
than 0.1% measured at 8 watts at 1000 c.p.s. 
Weight 10 lbs. Power consumption 90 
warts. For 200 -230 -250 v. 50 c.p.s. A.C. 
mains. Outputs for 3 -and 15 -ohm speakers. 
Chassis finish stoned Gold hammer. 

HIGHEST QUALITY Retail Price 
MAXIMUM RELIABILITY 13 
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- 5 -5 ,1in. 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 E5.19.6. 
THE LT45 TAPE DECK 
AMPLIFIER. A complete unit 
(power pack and oscillator incor- 
porated) ready for connection 
to A.C. mains. 3 ohm loud- 

speaker and practically any make of deck. 
Negative feedback equalisation adjustment 
by multi -position switch for Ig, 3.1 and 7 }in. 
per second. Retail price 12 gns. 
DIATONIC 10 -14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retail 
12 gns. 
CO NCH ORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 16 gns. 
L50 50 WATT AMPLIFIER. Size approxi- 
mately 14 x 10 x Bin. Sensitivity 25 mV. 
Output for 3 and 15 CI speakers. Retail 
price 22 gns. 
L5!5 STEREO AMPLIFIER 5 + 5 watt 
.12 gns. 

ELECTRON WORKS, ARMLEY 
LEEDS 

SENSATIONAL NEW 1962 DESIGNS -BY CONCORD 
LOW PRICES * PICTORIAL STEP -BY -STEP PLANS * EASY AS A.B.C. 

THE NEW "LISBON" THE NEW "FLORIDA" VALVE RADIO 
TRANSISTOR SET 
This la a pocket 2 -stage 
transistor set not much I9/6 larger large th an a matchbox 

medium 
clear reception covering all ' .- 

medium waves, works for months 
oe tiny 4 or a volt battery costing 
only aid. Rasy to build and an 
encollent Introduction to transistor 
circuitry. Everything can be supplied 
down ta the last nut and bolt Incl. 
SIMPLE PICTORIAL . STEP -BY- 
STEP PLANS FOR ONLY 19/6, plue 
post and packing 1/8. (C.O.D. 2/- 
extra). Parte sold separately, priced 
part. Bat 11 -. 

s r:. . 
.,; - 

`.":- 

4 ` 

3 ;É 
K °5 

' ?: 

i9 
` 

e 

This sensational "FLORIDA" model te one of our most 27/6 sensitive valve radios. It is a highly compact, self-contained 
miniature push button base, valve 
pocket radio at absolutely rock bot - g " 
tom burlli tag cost. Covers all medium Ca 

ares with very latest circuitry -' 

bringing its statuons (rota all over 
Europe without fuss. Size only 44 s 
2 x fin. A fascinating pocket radio. 
We can supply all the parts including 
beautiful 2 -tone case and SIMPLE 
AS A.B.C. PICTORIAL STEP-BY- 
STEP PLANS, screws, wire, etc. Can '- 
be built for the exceptionally LOW d 
PRICE OF 27/8, plus post and pack- 
ing 1/6 (C.O.D. 2/- extra). Parte said 
separately, paced parts tint 11 -. .- __........ 

OUR NEW 4 STAGE "MINUETTE" THE NEW "SAN REMO" ONLY 32/6 
/mild this newly -designed "MINUETTE" 4 -STAGE transistor 
nt tri very strong ready drilled ULTRA- MODERN CASE, size 39/6 
only B s 34 s lin. Uses Utter transistors and Littide anil SELF- 
OOHTAINED LOAD SPEAiER. Very ops -: v ii 
sensitive, ideal for office, bedroom, t 
holidays etc. Months and months 
at listening off an 8d. battery. Can 
M built FOR ONLY 39/6, Including 
!TOPER CASE, miniature speaker, ,r.« 
ass. SIMPLE AS A.B.C. PICTORIAL 
Stil" -Bd g eta, plue 
pas{ and packing 118 (0.0.D. SI ate} Part. old ceDary. pesa& 
parte est 1}. `" 

This All Transistor Speaker Radio -The 
"San Remo" -covers all diem waves 
including "Home, L ht t . Heil- 
able and lightweight Slips easily into the 
Pocket or Handbag-size only 4l x 2; s 
ltiu.. Works for Months on 8d Battery) 
Ideal for I' lidays, Camping, Bedroom, 
etc. Anyone can assemble it in au hour 
or two with our simple-as-ABC PLANI 
Complete set of parte including m27/6- 
tare speaker-- eyerythiogtily 2716, 
plue 2/6 P. t P. (C.O.D. 2/- extra. 
Parte can be bought separately. 

/° 
1l ' 

/.(A- 

CONCORDELECTRON! CS Dept. 14/2 Cheques accepted. Cash on delivery 2/- extra. Please print name and address in 
block letters. Suppliera to Schools, Universities, tiovernment and Research 

210 Church Road Hove Sussex E,iabllshn,enta. Complete range of components sad values stocked. egret 
p y y no C.O.L. abroad. LEMOR2TRA TIO.t'S DdlLF AT WORES. 
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Diagonal 
centre lines 
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3+ 
Fig. 4 -The positions of the leg fixing blocks on the 

underside of the base. 

units the width of the cabinet may have to be 
increased to 18in. 

When the motor board has been cut to the 
manufacturer's template, and fitted, the lid of the 
cabinet can now be fixed by means of a piano hinge 
about 35in. in length. The hinge is held by small 
¡in. brass countersunk screws. If the lid is fitted 
flush at the rear of the cabinet the front when 
closed will be found to overlap the front by 
approximately }in. This overlap does away with 
the need for a lifting handle. A lid stay is fitted to 
ensure that no damage is caused by accidentally 
allowing the lid to drop, particularly when a record 
is being played. 

LIST OF MATERIALS 
Two faced -chipboard panels 36in. x ¡Sin. x ein. 
Two faced- chipboard panels 36in. x gin. x áin. 
Two plain chipboard panels ¡Sin. x gin. x 
One plain chipboard panel 13 +in. x bin. 
IOft softwood, lin. x Iin. (nominal) 
One piece kin. mahogany -faced plywood (to suit 

panel) 
One piece ;in. mahogany -faced plywood (to suit 

motor- board) 
Four legs 
Four fixing blocks for legs 
Thirty -six l áin. x 6 countersunk brass screws 
Eight I ;in. x 6 countersunk steel screws 
One piano hinge, 34in. long and screws 
One lidstay 
Fabric for end and centre panels 
Model aeroplane transfers for control marking 
One 3 -way terminal block 
One coaxial socket 
Expanded metal for ventilation cut -out 

Legs 

It is the writer's opinion that the ready made legs 
sold for home constructors do not do justice to 
this cabinet. This applies either to the plain 
wooden or sbonised legs. It is not difficult or 
tedious to cut four well -proportioned legs which 
will look pleasing when fitted. No doubt there will 
be those who favour ready made legs and the 
choice is left to them. 

The legs are cut to the dimensions shown. It 
is preferable to make a cardboard template and 
mark the four legs with the aid of this. The four 
fixing blocks are also cut and the legs glued and 
screwed to these with 1$in. countersunk wood - 
screws. If care is taken with the mating faces and 

the screws really screwed home tight, the legs are 
certainly well able to bear the weight of the cabinet. 
Fig. 3 shows the dimensions of the legs and Fig. 4 
the fixing positions on the cabinet base. 

Finishing 
When the cabinet has been completed it is first 

rubbed down with fine sandpaper and given a coat 
of linseed oil. This applies to the motor board and 
panel as well. When the linseed oil has dried the 
whole is given a coat of " Lactoloid " which is 
rather like the clear dope used for model aero- 
planes. It is recommended that this is carried out 
in a warm atmosphere and applied quickly and 
evenly with a fairly large soft brush. The cabinet 
is once again rubbed down with very fine sand- 
paper and given a final thin coat of linseed oil 
and allowed to dry. 

A three -way connecting block is screwed to the 
bottom of the cabinet near the rear panel and a 
hole drilled alongside to take the three core mains 
lead. From this block, current is taken to the 
amplifier, tuner, and motor. A coaxial socket is 
fitted in a convenient place at the rear of the 
cabinet to connect the F.M. aerial to the tuner. 

Transfers 
When the amplifier and tuner have been fitted 

and the knobs replaced, the functions of the con- 
trols can be marked with transfers. A small pair 
of tweezers is useful here and the transfers should 
be applied after the panel has been varnished. 

In conclusion, the writer would like to 
emphasise that the arrangement is very flexible. 
Some constructors might like to put a tape deck 
in place of the amplifier panel and make suitable 
cut -outs in the front of the cabinet for various 
controls. This arrangement would be quite satis- 
factory although care would have to be taken in 
the positioning of the power supply unit in order 
to avoid hum. However, whatever arrangement 
individual constructors care to adopt, if care is 
taken with the construction and finishing, the 
builder will have a cabinet of which he will justly 
feel proud. 

SERVICING TAPE RECORDERS 
(Continued from page 1123) 

For example, if it were discovered that a 
recorder replayed a tape recording, but would not 
record from a microphone, and yet the micro- 
phone were in order, a very speedy check would 
be to apply a signal to the " radio input " or other 
higher voltage input socket, such as Jack 2 in Fig. 
5. If a recording were then possible, the voltage 
amplifier (VI) would be an immediate suspect. 

The " monitor " socket is also useful in this 
respect, as the signal applied to any of the input 
sockets should be heard in a pair of headphones 
connected to the monitor point, such as Jack 3 

in Fig. 5. 

Level Indicator 
Another good check is the recording -level 

indicator For instance, if a recording cannot be 
made and yet the recording -level indicator operates 
normally when a signal is applied, the trouble 
would most likely lie in the recording head feed 
and switching circuits. (To be continued) 
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5OR best long distance reception, an efficient 
aerial is needed, and this is sometimes difficult to 
arrange in confined spaces. A poor aerial is 
likely to give much lower signal strength, and 
may pick up more noise, so that reception of 
weak, distant stations is almost impossible. 

For serious Dx reception, an aerial designed for 
the purpose is almost essential. Fortunately, the 
aerial may be of simple type, and as it will be 
needed for one of the high frequency bands, it 
will not have to be exceptionally long. 

If Dx reception on one band only is in view, 
the 14Mc /s band may be chosen, as world -wide 
coverage can best be expected around these 
frequencies. A doublet for about 14.2Mc /s will 
be around 32ft 11 in. long. The aerial can be 
made from two pieces of 14s.w.g. or similar 
wire, each about 17ft long (the extra length is 
needed to pass through the insulators). A length 
of 750 twin -lead or coaxial cable long enough 
to reach from the centre of the aerial to the 
receiver is also required, and three insulators. Both 
aerial wires are attached to the centre insulator or 
spacer, and the twin -lead or coaxial cable is 
soldered on here, one conductor going to each wire 
Another insulator is then secured to each half 
of the aerial, so that the whole is about 32ft 11ín. 
long, overall. 

The aerial will work effectively over a band 
of frequencies, around that for which it is cut. 
It may be suspended from handy supports, and 
need not have the top portion horizontal, though 
a slope changes the directivity. If there is not 
space for the full horizontal 32ft I lin., equal 
lengths each end may be allowed to hang down- 
wards, extra insulators holding them against 
swaying. 

For the 21Mc /s band, the aerial only requires 
a top portion 22ft long (two lift wires, with a 
little for twisting round the insulators). This band 
is generally less useful than the 14Mc /s band, 
but often carries Dx signals. 

A reasonably effective aerial for both 21Mc /s 
and 14Mc /s can be made by cutting the top to 
a « middle " length of about 27ft, and using a 
piece of 30011 twin -lead feeder from its centre 
to the receiver. 

Specialised S.W. receivers will have a dipole 
input (two sockets or terminals). If a receiver only 
has an aerial and earth terminals, it may be 
satisfactory to take one feeder lead to each of 
these If the receiver is home -built, and has 
aerial coils fitted with aerial coupling windings, 
these windings can be disconnected from earth. 
One feeder wire is taken to each end of the 
coupling winding. 

When local noise is bad, and space is very 
limited, a Marconi aerial can be tried. This is one - 
half as long as the dipoles described. One end 
of the wire is taken to the inner conductor of 
5213 or similar coaxial cable. At the receiver, 
this conductor goes to the aerial terminal, and 
the coaxial sheath is taken to the earth terminal. 
At the aerial end, the sheath is cut back half an 

Short -wave Listeners' Log 
inch or so, to avoid possible shorts. Exposed ends 
of coaxial cable may need sealing with wax to 
keep out moisture. 

When local interference does not spoil recep- 
tion of distant signals, an end -connected aerial, 
of no particular length, can give quite good 
results on many bands. It should be well insu- 
lated at all points, and should be as far as 
possible from all earthed objects, such as walls, 
gutters, etc., as well as being as high as can 
be arranged. Extra height will always give im- 
proved results. It is not necessary that the down- 
lead be vertical, nor need the top portion be hori- 
zontal. The total length will depend on what 
supports are available. Such an aerial gives no 
discrimination against local noise. 

If a dipole is wanted for a band other than 
those mentioned, its length can easily be found. 
To do this, divide 468 by the required frequency 
in Mc /s. This gives the overall length in feet. 
The length of a 75,f1 or similar feeder is unim- 
portant, and need not be measured. 

VONSTRUCIIONAL FAULTS 
(Continued from page 1116) 

stray capacitive coupling between the leads, shown 
by Cl, conditions of phase and so on may well be 
set up for the stage to oscillate at 50Mc /s. The in- 
troduction of a low value resistor in the control 
grid circuit serves to damp the spurious oscillatory 
circuit and thus make it considerably less sus- 
ceptible to feedback. 

It should be noted that parasitic oscillation in 
high power audio amplifiers can do much to 
damage the output transformer and the output 
valves. Such oscillation uses power in providing 
a signal which is not required. It causes excessive 
grid current in the output valves and puts them 
well off their correct operating point for distortion - 
free amplification. 
Tracing Parasitics 

One of the best ways of checking for parasitics 
is by lightly coupling the Y- plates of an oscil- 
loscope to the output stage anode circuit. If the 
amplifier is fed with an audio signal and the 
oscilloscope is adjusted to display this, the para- 
sitics will show up as bursts of R.F. on the wave- 
form, as shown in Fig. 3. 

A neon screwdriver held close to the anode pin 
of one of the output valves usually detects heavy 
parasitics by lighting up without there being an 
electrical connection. Another method is to 
connect a milliammeter in the H.T. feed to the 
output valves and then connect a 10pF capacitor 
between the control grid of each output valve in 
turn and chassis. If there is a definite change in 
current, parasitic oscillation is present. 

Parasitics also occur in fluorescent lamp circuits 
and sometimes in ordinary filament lamps when 
they are approaching the end of their useful life, 
and are the cause of excessive radio and television 
interference. 
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S 

PORTABLE RADIO OR CAR RADIO 
NOW THE SUPER SEVEN 4- WAVEBAND RADIO BEGINNERS POCKET 5 

(7 Transistors plus 2 Diodes) 

* 3 R.F. STAGES. * Mullard and Surface 
Barrier Transistors. * Coverage of Medium, 
Long Waves, Trawler 
Band and approximately 
20 -60 metres short wave * Use as domestic radio, 
car radio or fit with 
strap (not supplied) for 
carry- about. * No aerial required ex- 
cept for use as car radio 
and for short waves. * 3 -inch speaker but will drive a larger speaker. * Performance comparable to many receivers costing treble * 400 milliwatts output stage. * Minimum of 30 stations tuned in excluding S.W. 

May be built for £6. 19.6 SIZE: x 55 x 15m. 
plus 3J6 post, etcc . 

PARTS PRICE LIST AND EASY BUILD PLANS 21- 

TRANSONA-4 
(4 Transistors, plus 2 Diodes) 

Miniature speaker. 
FERRITE ROD 

AERIAL. MW /LW 

Handsome pocket 
case. 

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

Designed round supersensitive 
FERRITE ROD AERIAL and Sin. 

speaker. Attractive case in black 
with speaker grill in red. On test 
Home, Light, Radio Lux., and many 
Continental stations were received. 

Total cost of all parts f2. 1 9.6 P.P. 3/- 

EASY BUILD PLANS AND PARTS PRICE LIST I/6 

TRANSONA-6 
(6 Transistors plus'2 Diodes) 

& T. BAND 
350 Mw Mullard push -pull 
output Transistors. Power- 
ful magnet Sin. high grade 
speaker. Push -pull trans- 
formers. This is a top 
performing receiver. 
Nearly 30 stations listed 
in one evening including 
Luxembourg loud and 
clear. A pleasure to listen 
to. FERRITE ROD 
AERIAL All parts sold 
separately, including pale 
blue gleaming polystyrene 

case with duo -diffusion grilles in red. Uses 9 volt battery. 
Sockets for car aerial. 

Total building cost £5.19.6 P.P. 3/.. Size 61 x 44 x I }in. 
"Agreeably surprised with Trawler Band reception. Luxembourg 
as loud as local. Your easy build diagram helped a lot ... my first 
attempt. " -H. S., Penzance, Cornwall (poor reception area). 
PARTS PRICE LIST AND EASY BUILD PLANS 116 

May be built for 55 T- P.P. 3/-. 

"Best transistor set I have ever built- dozens of stations." - 
A.G.H., Deal, Kent. 
PARTS PRICE LIST AND EASY BUILD PLANS 116 

BEGINNERS 
PUSH -PULL FIVE 

(5 Transistors, plus Diode) 

* 4in. M/C Speaker * Ferrite rod aerial * Tuning condenser * Volume/oscillator con- 
trol * Case with speaker grille 
in red. * Fully tunable over med/ 
long waves. * Simple assembly dia- 
grams. * 250 Milliwatts output 
stage. 

* Can be built for 59 i6 P.P. 3/ -. or with 3- speaker 
PARTS PRICE LIST, etc. 2/ -. 681- 

NEW 
MED /LONG 

SUPER SIX DESIGN 
WAVES, TRAWLER BAND AND S.W. 
TO APPROX. 40 METRES * 6 1st grade Transistors 

(inc. Mullard and Surface 
Barrier) plus 2 DIODES. * Top grade Sin. L /speaker. * 2 R.F. Stages for extra 
boost. * High Q 7in. Ferrite Rod 
Aerial. * Easy build diagrams. 
No aerial or earth required 
(except as car radio). * Attractive pale blue case 
with speaker grilles in red * 350Milliwattsoucputstage * Sockets for car radio. * Test receiver tuned in over 30 stations 

(inc. Luxembourg loud and clear..) 

RECEIVER MAY BE BUILT FOR £6. (I.6 Plus 3/- P.P. 

PARTS PRICE LIST AND EASY BUILD PLANS 2r- 

THIS FINE 

AFTER SALES SERVICE 

RAD10 EXCHANGE COMPANY 
27 HARPUR STREET, BEDFORD 

(Opposite Co-op) PHONE 2367 10 a.m. to I p.m. SAT. 
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'r ZASKY IO 
R,A . 

MINIATURE D I S T L E R 
ELECTRIC MOTORS 

6 v, high speed (as used in Clarion Tape 
Recorder). Ideal for all electric models, 
speedboats, 

diameter. 
etc. Size 2á1n. 

long x lie. diameter. 
LASKY'S PRICE 7111 Poet 2/8. 

All 

TRANSISTOR 
THE "TORONTO 

'--^. ,..-. -.r - -^'" - 

POCKET 
3" 

Size 5áx 3 x 11m. 
Uses 3 transis- 
tors plus gar- 
uranium diode. ferrite rod 

RADIOS 
The New "ALBERTA 5" Mk. II 
Now using printed circuit and supplied 
with miniature earphone for personal 
listening at no extra cost. 
Push -pull. 200 - =- - -=, mílliwatts r 

:.. = ,,,,. --- aerial. Tunable 
- over med. and ,.-- -- ; , long waves, 

Can be built 
for 326 

Post ' 3/6. 
components available separately. 

output. Five transistors 
and one diode. 
aiin. moving 
coil speaker, 
ferrite rod 
aerial. Med, 
and long Ovate, 
Smart plastic 
Case. 41 x 31 x 

s ,.., m re s > a .. 11 

1 s a. 
1 / s s s in 

NEW TAPE RECORDER KIT 
Handsome 2-tone blue carrying case, 
171 x 6 x 1611n., goldine fitments, removable 
lid, cut to fit Collaro studio tape deck. 
Amplifier uses 4 Valves -EF86, ECC83, 
EL84, EM81, level indicator, 2 inputs. 
mike and radio, low level output teck, separate power pack, contact cooled 
rectifier. All component parts sold 
separately, Amplifier complete with valves 
and power pack. P. & P, 
LASKY'S PRICE £8.19.6 3/6. 
7 x 71 x 41in. Loudspeaker, 16/6, P. & P. 1/8. 
Carrying Case 75/ -. P. & P. 10/6, 
LASKY'S SPECIAL Pit ICE for the 
above 3 items £12 19.6 Carr. 

1216. 

COLLARD Studio Toile I ierk, 3 motors, 
3 speeds, etc. £1 0.1 9.6 1 

Carr. 

I +in. overall, 

BUILT FOR 59 1 Post ost 
All components available separately. 
Full details, circuit diagram, 1 /6 post free. 

TRANSISTOR RECORD PLAYER 
a Can be Built for £9.19.6 Carr, free. 

6 v. operation. For all L.P. and stan- 
dard records. All components avail- 
able separately. 
AMPLIFIER. 300 milliwatts push- 
pull output using two 0071 and two 
OC72 transistors, Fully assembled. 
69/6. Knobs. 3/6 extra. P. & P. 2/8. 
LOUDSPEAKER. 30 ohms 7 x 41n. 
elliptical, matched to Amplifier, 25 /-. 
3 -SPEED TURNTABLE. 6 v., corn- 
Mete with t,f, crystal cartridge and 
two sapphire styli, 79/6. P. & P. 3/6. 
CARRYING CASE. smart two -tone 7 17 x s a r1n. High 48/8. Y. & P. 

'7/8. Batteries extra. 

BUILD THE NEW LAS K Y FM 
TUNER 

Non -drift permeability lining pack by 
famous manufacturer, frequency 88 /100 
Me /s. 0A81 balanced diode output 21F 
stages and discriminator. Smart gold and 
maroon glass dial 7 x 3ín. Self powered. 
Valve line up ECC85, two EF80's, EZ80 
rectifier. Everything ready for assembly. 
All components available separately. 
Dimensions: 8 x 8 x 51ín. Optional extra 
EM84 magic eye tuning indicator. 8/6. Cir- 
cult diagram and full data supplied 1/6 
post free. 

BE BUILT FOR £4.19.6 P. & P. 8/6 

207 EDGWARE ROAD, LONDON, 33 TOTTENHAM COURT ROAD, W.I. 
Near Praad St. PADDINGTON13271 /2 Nearest Sm. Goodge St. MUSEUM 2605 

SAVE ON COMPONENTS! Send for 
the new edition of Lasky's 100 -page 
Components Catalogue. Price 2/ - 
post Bargain But 

tiñ inclued f e . BOTH OPEN ALL DAY SAT. Early Closing Thurs, Mall Orden to Dept. P.W. Edgware Road, 

ÏvI AIX'- Q V REGD. 

COIL PACKS 
CP.3 /370 pF and CP.3 /500 pF. These 3 waveband 
Coil Packs are available for use with either 370 pF 
or 500 pF tuning condensers. The coverages are: 
Long Wave 800 -2,000 metres. Med. Wave 200 -250 
metres, Short Wave 16 -50 metres. Designed for use 
with "MAXI -Q" glass scale type S2. Retail price of 
each unit: 32/- plus 10/8 P.T. -total 42/8. 
CP.3 /G. As above but with Gram, position, suitable 
for use with 500 pF tuning condenser: 39/- plus 13/- 
P.T. -total 52/ -. 4 %4' 
C.P3 /F. This Coil Pack is for use with a 500 pF tuning 
condenser and covers the standard, Long, Med. and 
Short wavebands with the addition of the band 
50/160 metres. This covers the Trawler band, 
Aeronautical and the 80 and 160 metre Amateur 
bands: 49/- plus 16/4 P.T, -total 6514. 
CP.3F /G. As CP:3 /F but with Gram. position: 
57/_ plus 191- P.T. -total 76/ -. 
CP.4 /L and CP.4 /M. These compact 4- station Coil 
Packs are available for either 1 Long Wave and 3 Medium Wave Stations (CP.4 /L) or 4 Medium Wave 
Stations (CP.4 /M.). They are fully wired and require only four connections for use with any standard frequency 
changer valve. 25/- plus 814 P.T, -total 33/4. 
C.P.4L /G and CP.4M /G. As CP.4 /L and CP.4/M but with provision for Gram, position. 31/- plus 10/4 P.T. - total 41/4. 
See Technical Bulletin DTB.9 for details of all Coil Packs, 116. 
GENERAL CATALOGUE covering full range of components, send 1/6 in stamps or P.O. PLEASE SEND S.A.E. WITH ALL OTHER ENQUIRIES. 

CF3/F 

DENCO (Clacton) LTD. (Dept.P.W.) 3519 Old Road, Clacton -on -Sea, Essex 
STOP PRESS: MULLARD "Twin Three- Three" Stereo Amplifier. Punched Aluminium Chassis and Hammered Gold printed Front Panel, 25/9. 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1962 PRACTICAL WIRELESS 1144 

Faults in Transistor 
Mixer Stages By J. Christy 

DEFECTS IN THE FREQUENCY- CHANGER it is usually possible to deal with the M.W. band 
STAGE OF A SUPERHET RECEIVER ARE first, separately. 

USUALLY EASILY LOCATED Fig. I shows a typical self -oscillating mixer. It 
is essential that the transistor is in good condition, 

5 and is intended for such applications. It must 

RANSISTOR superhets of every type have 
maintain stable oscillation up to about 2Mc /s 
(2,000kc /s) which means that its cut -off frequency 

a mixer or frequency- changer, which is generally needs to be in the region of IOMc /s to 15Mc /s. 
the first stage in the receiver. Faults in this stage, A suspected transistor should be replaced by one 
which may arise from unsuitable components, of named manufacture and in good condition, or 
layout, or connections, or merely from wrong good results may never be achieved. 
alignment, can greatly reduce efficiency. Fortu- Fig. 1 includes typical component values, though 
nately such troubles are usually fairly easily other values are also used. Lack of any results at 
located. all from this stage may arise from the transistor 

The mixer usually has a gang condenser, which not oscillating. If no wiring errors, bad joints, 
simultaneously tunes the aerial circuit and oscil- or similar defects are present, the oscillator coil 
lator coil. The oscillator coil should tune to a may be wrongly connected. If connections to the 
different frequency from the aerial circuit, the collector coil, emitter coil, or oscillator coil main 
difference being equal to the receiver intermediate windings are reversed, the transistor will probably 
frequency. For example, suppose the set tunes from not oscillate. The stage cannot operate at all if 
200m to 500m. This is a range of 1,500kc /s to it is not oscillating. 
600kc /s. If the receiver I.F. is 470kc /s, the oscil- 
lator should tune from 1,970kc /s to 1,070kc /s. Current Change 
This difference between aerial and oscillator fre- 
quencies (470kc /s) should be maintained as accu- Oscillation may generally be checked by in- 
rately as possible through the tuning range. eluding a sensitive meter between the emitter 

resistor (3.9k) and positive line. There should be 
a slight change in current when oscillation is 
stopped by shorting the oscillator coil. This change 
is small -only 0.1 mA to 0.025mA or so. If there is 
no change at all, the transistor was not oscillating. 

Lack of oscillation may be caused by a poor 
Ve or unsuitable transistor, in addition to wrong con- 

nections, or by wrong component values, so these 
I.F' should be checked. transformer 

Medium Wave Mixer 
If the set tunes M.W. only, alignment in this 

stage is easier. If it tunes both M.W. and L.W., 

w 

:::Ferrlte rod 
aerial 

m 

iu 
1 

III 

tit PF 

IOWA u 

56k "' Osc. cod 

0.04} F 

Collector 
coil 

IN 
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0.01 
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115pF 50pF 
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Fig. I (above) -A self- oscilla ing mixer for medium 
waves only. 

Fig. 2 (right) -Another M.W. mixer stage. 
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u, 

-ve 

F - - 
10k 

+ve 
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If the receiver gives some kind of results, the 
stage is oscillating. If oscillation is rather weak, 
results may be poor, even when alignment is 
correct. 

If oscillation is too fierce, squegging may arise. 
This is the simultaneous oscillation of the stage 
on both a high and low frequency. The lower 
frequency may be audible, or a heavy background 
hiss may be heard. The squegging may cease on 
some parts of the band, or vary in severity. This 
is most likely to happen with a highly efficient 
transistor, especially when using an oscillator coil 
intended for a transistor giving lower gain. If 
values are otherwise correct, the trouble can 
usually be cleared by adding a low value resistor 
in series with the collector, or in series with the 
emitter. High values will prevent oscillation. The 
best value is that which is as low as possible, but 
which prevents squegging. Suitable values are in 
the range of about IOtl to 47f1. 

Values 

The 0 -01µF condenser in parallel with the 
emitter resistor has an important effect on opera- 
tion, and a larger value may easily cause squeg- 
ging. It is possible to reduce this condenser to 
0-005µF, but 0-01µF should normally be adequate. 

It should be noted that many circuits employ 
a 2-gang tuning condenser with a screen fitted 
between the sets of fixed plates. If this type of 
condenser is specified, it must be used, as stray 
feedback may cause oscillation on other frequen- 
cies. For the same reason, stray capacity between 
wiring or components must be kept extremely low, 
to avoid unwanted coupling between aerial and 
oscillator. 

M.W. Alignment 
In Fig. 1 there is a 50pF aerial trimmer, and 

SOpF oscillator trimmer. These are adjusted at the 
high - frequency end of the band, in the region 
1,S00kc /s to 1,200kc /s, or 200m to 250m. Adjust- 
ment can be for maximum sensitivity; or for 
maximum sensitivity and agreement with a cor- 
rectly located dial reading. 

Trimmers of somewhat different capacity may be 
present, such as 60pF. Some such trimmers have 
three plates, in which only the top plate has much 
effect on capacity.. This leaves a minimum 
capacity in the region of 25pF or so. If this is 
too great, the lower plates should be carefully 
separated. 

At the low- frequency end of the band, in the 
region of 600kc /s, or 500m, alignment is secured 
by changing the inductance of the aerial or oscil- 
lator coil. Changes to aerial inductance are made 
by sliding the winding along the rod. If the M.W. 
winding is in two separate sections, adjusting the 
spacing between these changes the aerial induct- 
ance. 

The oscillator coil generally has an adjustable 
core. The inductance of aerial and oscillator coils 
may be .adjusted for best results, or for best results 
and agreement with dial readings. If the padder 
is pre -set, or a fixed condenser with a trimmer in 
parallel, this is adjusted at the low- frequency end 
of the band, exactly as is the coil core. 

If a signal generator is available, and the 
receiver has the usual push-pull output stage, a 

WIRELESS April, 1962 

milliammeter may be included in one battery lead, 
and the generator may be switched to provide 
modulated R.F. The meter will then show peak 
settings. 

If adjustment is by ear, keep the R.F. input 
to the receiver down to a very low level, and 
have the receiver audio gain control at maximum. 

If stations are used for aligning, initial adjust- 
ments can be made with strong stations, but weak 
stations must be chosen for final adjustments. 
Adjustments should be repeated until no further 
improvement is possible. A completely insulated 
trimming tool is essential, not merely a metal tool 
with an insulated handle. A plastic knitting needle 
may be filed to engage with the trimmers and 
oscillator coil core. 

Fig. 3 -The use of a tapped oscillator coil. 

Further M.W. Mixers 
The circuit in Fig. 2 is slightly different from 

that in Fig. 1. The base has a separate winding, 
and the base potential is applied through this, 
instead of as in Fig. 1. This has no effect on the 
points mentioned. 

In Fig. 2, the aerial condenser is 175pF, and 
the oscillator condenser is 123pF. Trimming is 
carried out as already explained, but there is no 
padder, as in Fig. 1. Alignment towards the low - 
frequency end of the band must therefore be by 
adjusting the aerial inductance, or oscillator coil 
core, as described. 

In Fig. 3, a tapped oscillator coil is used. The 
ganged tuner is 208/176pF, with 250pF padder. 
This circuit is similar in effect to those described 
earlier. There are only five tags to the oscillator 
coil. Squegging, if present, could be removed by 
including a resistor in series with the 0.01µF 
condenser as mentioned above. 

A little examination of the circuit will show if 
a receiver uses the arrangements in Fig. 1, 
Fig. 2, or Fig. 3. The actual gang tuning condenser 
capacity may, of course, be different from that 
shown. But in home -constructed circuits it is 
essential to use the aerial, oscillator coil, tuning 
condenser, and padder values specified, or align- 
ment may be impossible. 

Dual -Wave Circuit 
Fig. 4 shows a dual -wave circuit in which indi- 

vidual coils are provided for M.W. and L.W. 
(Continued on page 1153) 
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1SPECIAL BARGAIN OFFER ! 

RECORD PLAYER KITS 
At '10 ClIA.1(il:'t MI-Comprising three 
Units, Contemporary styled Cabinet - 
2 valve. 2 watt amp. and 7 x 415, quality 
speaker. Variable tone and Volume Con- 
trols with feedback circuit and B.S.R. 4- 
speed 12 Record Mixer. Auto Changer Unit. 

BARGAIN PRICE. 112.10$. only 
Cabinet Size: 17 x 141 a 88 ins. Carr. 7/6. 

SINGLE PLAYER KIT -Similar spec. to 
Autochanger Kit except Player is 4 -speed 
H.S.R. T.U.9. Single Record Player Unit. 
Attractive Contemporary Styled Cabinet. 
Size: 131 x 13 x 6 ins. with splendid volume 
and reproduction. 

BARGAIN PRICE £8.19.6 only 
Carr. 5/- 

ALL UNITS READY WIRED, SIMPLE 
SCREWDRIVER ASSEMBLY ONLY 

FULL SATISFACTION- REFUND 
GUARANTEE 

Send for leaflet. Full details -3d. stamp. 

7 VALVE AM/FM RADIOGRAM CHASSIS 
Valve Line -up: ECC85 ECHBI EF89 EABC80 
EL84 EMBI EZ80. 
Three Waveband and Switched Gram position. Med 200-500 m., 
Long 1.000 -2,000 m., VHF /FM 88 -05 Mc /s. Philips Continental 
Tuning Insert with permeability tuning ou FM and combined 
AM /FM IF transformers, 460 KO and 10.7 Mc /s. Dust co 
tuning all coils. Latest circuitry Including AVG and Neg. Feed- 
back. Three watt output. Sensitivity and reproduction are of a 
very high standard. Chassis sloe ill x Olin. Height 7815. Edge 
Illuminated glees dial 111 x 311u. Vertical pointer. Horixontel 
station mains. Gold on brown background. A.C. 200/250 v. 
operation. 

Aligned and tested ready for use £13.10.0 
Complete with 4 Knobs- walnut or ivory to choice. Indoor FM Aerial, 2/8 extra. 
Three ohm P.M. speaker only required. Recommended quality speakers. 
loin. Rola (Heavy Duty). 301 -. 81n. Rola of Else (heavy duty). 25/ -, p. & p. 2/. 

Corr. & ins., 5/ -. 

BARGAINS 4.-SPEED PLAYER UNITS 
Single Players Carr. 3/6 Auto -Changers Carr.51- 
Garrard £8.19.6 Collaro "C 60" £7.15.0 
Garrard TA Mk.2 £7.19.8 B.S.R. (UA19) £7.7.0 
Collar( "Junior" 75/- Latest Model Garrard 
B.S.R. (TUO) 79/8 "Auto-slim" 28.12.6 
E.M.I. Junior 89(6 

ENAMELLED COPPER METAL. RECTIFIERS, STC 
WIRE: lib. reels. 14g -20g, 2/6; TY es -RM1, 4/9; RM2. 5(6: 

8g r3/9. RM3. 16/ - RM5, 2L-: 
Other Quoted ó. RM ß. 

PVC CONNECTING WIRE SIEMENS TYPES - Contact 
-10 colours (for chassis wiring. Cooled: 250V. 50mA. 7/6: 250V. 
etc.) -Single or stranded con- 85mA. 10 / -; 250V. 125mA. 15/-: 
ductor, per yd., 2d. 250V. 300mA, 26/8. 

RECORDING TAPE -- SPECIAL BARGAIN OFFER 
Famous American Columbia (CBS) Premier Quality Tape at 
NEW REDUCED PRICES. A genuine recommended Quality 
Tape -TRY ITI Brand new, boxed and fully guaranteed. Fitted 
with leader and stop foils. 

Standard Long Play Double Play 
Sin. 600ft. 15/- 900ft. 18/6 1.200ft. 31)6 
511n. 900ft. 17/6 1.200ft. 22/6 1.800ft. 39/6 
lin. 1,200ft. 21/- 1,800ít. 32/6 2,400ft. 47/6 

Post and Packing, per reel, 1 / -, plus 6d. each for additional reels. 
SPECIAL OFFER -3ín. mfrs. surplus tape. 225ft. 5/8. P. & P. 
per reel. 6d. Plastic Tape Reels. 3ín. 2/6, Sin. 3/ -; 5315. 3/3. 7in. 3/6. 

Volume Controls -5K -2 Meg - 
ohms. 310. Spindles Morgan- 
Me Midget Type. 11ín. dfam. 
Guar. 1 year. LOG or LIN 
ratlos less Sw. 3/ -. DP. Sw. 
4/6. Twin Stereo less Sw. 
6/6. DP Sw. 81 -. 

COAX 80 OHM CABLE 
High grade low loss Cellular 
air spaced Polythene-lin. 
diameter. Stranded cond. 
Famous mfrs. Now only ßt1. 
per yard. Bargain Prices - 
Special Lengths - 

20 yds. 9l -. P. & P. 1(6. 
40 yds. 17/0. P. & P. 2/ -. 
60 yds. 25( -. P. & P. 31 -. 

Coax Plugs L. Sockets 11-. 
Couplers 1/3. Outlet Boxes 4(6 

TAPE RECORDER KIT 
Special Offer. Latest 5 valve 
circuit based on Mullard's 
design. Magic eye and tone 
controls. Printed circuit al- 
ready wired. A sensitive 

Kitl B.S.R. Tape Deck 
28.10.0. Collaro Amp. Kit 
26.5.0. Collaro Tape Deck 
212.10.0. Set of 5 valves 45 :: 
Special Unit Kit Prices - 
Send stamp for detailed list. 
Construction and circuit de- 
tails 2/6. Bargain Complete 
B.S.R. Kit 216.10.0. Carr. 416. 

Condensers -Silver Mica. All 
values, 29F to 1,000pF, ed. each. 
Ditto. Ceramics 9d. Tub. 
450V T.C.C., etc., 0.001 mfd., 
0.01 and 0.1/350V., 9d. 0.02- 
0.1/500. 1 / -. 0.25 Hunts 1/6. 
0.5 T.C.C. 1/9. etc.. etc.. Close 
'l'ol. S /Micas -10% 5pF500pF 
80. 600- 5,000pF 1)-. 1% 2pF- 
100pF 90. 100pF -500pF lid. 
F75pF- 

5,000pF 1 /6. Resistors - 
ull Range 10 ohms -10 mee- 

ohms 20% 1 and iW 3d., IW 5d. 
(Midget type modern rating) 
1W 6d., 2W 90. Hi -Stab 10% 
'W 5d., EW 70. 5% iW 9d., 
1% 4W 1/6. 
VI' /W Resistors 25 ohms to 
10K. 5W 1/3 lOW L6 15W 2( -. 
Preset 'r /V Pots. W/W 25 ohms 
-50 K 3/ -. 50 K -2 Meg. (Carbon) 
3( -. 

JASON FM TUNER UNITS 
Designer- approved kits of 
parts: 

FMTI, 5 ans. 4 valves, 20/ -. 
F51T2, 27. 5 valves, 37/6. 
JTV MERCURY 10 gns. 
JTV2 213.19.6. 4 valves, 
32/6. 

NEW JASON FM HAND- 
BOOK, 2/6. 48 hr. Alignment 
Service 7/6. P. & P. 2/6. 

Speakers P.M.-3 ohms 241n. 
Elan. 17/6. Mi n. Goodmans 18/6. 
51n. Rola 17/6. Bin. Elac 18 /8. 
7 x 415. Goodman 18/6. 8ín. 
Rola 20/ -. 101n. R. x A. 251 -. 
10 x 61n. Goodman 25 /. E.M.L 
Tweeter 29/6. 

KNOBS -Modern Continental 
types: Brown or Ivory with 
Gold Ring, lin. dia., 1111. each: 
11ín., 1/- each; Brown or Ivory 
with Gold Centre. 11n. dia.. 

gin. 1/3 
GE SELECTONaailabl 

TYGAN FRET (contemn. pat.) 
12 x 12ín. 2/. 12 x 18ín. 3 / -, 
12 x 2415. 4 /-, 18 x 2415. 6/- etc. 

All 
Boxed VALVES Guaranteed 

TURRET TUNEIL -BAND 
I/IBAND 3. Ex. mfrs. current 
production offer -std. type 
13- channel unit. 35-38 Mc /s 
I.F. Complete with PC84 
and PCF80 Valves and coils 
for channels 1-3-9. No knobs 
or circuit diagram, but 
connection data ,supplied. 
Clearance Bargain Only 
32/6. ('arr. 2 /6. Worth 5 ens. 

Speaker Fret - Expanded 
bronze anodised metal 8x810. 
2/3, 12 x 810. 3 / -, 12 x 121n. 4/6, 
12 x 161u. 6/-, 24 x 121n. 91 -, 
36 x 1215. 13/6, etc., etc. 

Eleotrolytia All Types New Stook 

TUBULAR CAN TYPES 
1T4 8/- EG783 8/- P(x.84 8/8 25/25V 1/9 8+81450V 4/6 
1R5 7/8 ECL82 9/8 PCF80 9/8 50/12V 1/8 8+16/450V 5/- 
185 7/8 EGL80 10/8 PCL83 12/6 SO/50V 2/- 3'2+32/275V4/8 
31+4 7/8 F.F80 8/- PC1.84 12/8 100125V 2/- 50+50/358V6/8 
3V4 7/8 EF80 1218 PL81 12/e 8/450V 218 60+250/ 
DAF86 91- EL84 8/8 l'L82 918 16/450V 3/8 275V 12/8 
D1,96 9/- EY51 1018 PL83 10/6 10+181450V5(8 100+200/ 
DK98 9/- p;l'88 10/-- PICO 12/8 32+82/480V8/6 275V 12/6 
LL90 9/- F'.'L81 7/8 PV81 8/8 
ECt:81 8(- 07.3'2 12/8 PY82 7/8 
E0:82 8/- EMel 9/8 1325 1216 

TRANSISTOR 
COMPONENTS 

Midget 1.F.'s -4t0 Kuls, 
9 /16in. dia. 5/6 

Ose. Coll-M /W, 9/161n. die. 5/3 
Osc. Coll -M. & L.W. 5/9 
Midget Drive Trans. 3.5:1 819 
Midget 0/Put Trans. P.P. to 
3 ohms 6 /9. 
Ferrite Aerial M. & L.W., Car. 
aerial coil. 9(3. 
Elect. Condensers- Midget 
Type 1 mfd50mfd. ea. 119. 
100 mid, 2/- :8V /12V wkg. 
Condensers- .01mfd, .03mtd, 
9d.; .05mfd, 1mfd, 1 /-; .25101d, 
1/3; .5mfd, 1 /6. 
Vol. Controls -Midget Type 
with edge Control Knob. 
47K. 1 Mlohm. ea. 2/6. 
Speakers P.M. -211n. E.M.I. 
3 ohms 17/6. 7 x 41n. Plessey 
35 ohms 23(6. 
Ear Plug Phones -Min. Con- 
tinental type, 3ft. lead. lack 
plug and socket. High Imp. 8/. 
Low Imp. 7/8. 
'TRANSISTOR BARGAINS 

Brand New -BVA 1st Grade 
0C44 10/6 GFT114 6/6 
0C45 9/6 OC72 7/6 

0070 5/6 
OC71 6/- 
0078 7/8 
GEX34 2/9 
OA70 2/9 
0A81 2/9 
GEX 2/9 

OC81 7/6 
2/OC81 1516 
XA102 10 /- 
XA101 9/6 
XB103 718 
XC101 8/6 
873 91- 
874 9/ 
SB305 Surf 

a 
ce Barrier Type 

9/6 each. All Post Free. 

Ersin Multicore Solder 60/40 
3d. per yard. ¡lb. 2(6. etc. 

SLEEVING- Various Colours 
1mm, 2mm, 20. yd.: 3mm, 4mm, 
3d. yd., 6mm, 5d. yd. 

CRT HTR ISOLATION 
TRANSFORMERS 

New improved types. low capa- 
city small size and tag termi- 
nated a.c. 200/250V. Secondaries 
nil +25% +50°: BOOST for 2V, 
4 V, 6.3 V. 10.5V. 12V or 13V 
tubes. Each type 12/6 each. 
P &P.1/6. 
TRIMMERS, Ceramic (Com- 
pression Type )-30pF, hOPP. 

9d. 110pF, 
15 pF', 1/3 250pF. 

1/6; 
PHILIPS, Bee Hive Type 
(Conc. Air Spaced)- 2-8pF. 1J; 
3 -30pF, 
TUNING COND. -Twin Gang 
by J.B., etc. 365pF Midget. 8 /6: 
0.005 mfd. Midget. 7(6. Tran- 
sistor Type, J. Bros. 00. Midget 
Twin Gang 208pF +178pF. 9/, 
SINGLE TUNING COND.- 
Reaction Type. MicaDfelectrie. 
0.0001 mfd.. 0.0003 mfd., 0.006 
mfd.. 3/6 each. 
Wavechange SWITCHES 
Midget Type -2 pole 2 way, 1 

pole 6 way, 2/6 each; 1 pole 12 
way, 2 pole 6 way, 3 pole 4 way. 
4 pole 2 way, 4 pole 3 way, 3(6 
each. 
SINGLE SCREENED LEAD: 
Standard size 80. yd.: Ditto 
Lightweight for Pick -up. etc. 

PVC heath sheathed. 90. deTwin 
screened sheathed. 1/- yd. 

Bend for detailed bargain Beta, 3d. stamp. 
We manufacture all types Radio Maine Trend. Chokes, Quality 0/P Trans., etc. 
Enquiries invited for Specials, Prototypes for small production rune. Quotation 
by return. 

RADIO COMPONENT SPECIALISTS 
70 Hrigstoek Rd., Thornton Stetb. Surrey. acre.: 9 a.m. -6 P.m., 1 p.e . 11'ed. 

THO 2188. Terms C.W.O. or C.O.D. Poll and Parkicé up te Ill., 7d.; HS., 1/1; 34. 

1 /6; 010., 2/-; 1Oí5., 2/9. 
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B. & B. TELEVISION 

PRACTICAL WIRELESS 

Phone: 
Cherrywood 3955 

Dept. A4 131 & 13Ia KINGSTON ROAD 
SOUTH WIMBLEDON, LONDON, S.W.I9 

"Compare our prices with any others" 
For the FINEST, FASTEST SERVICE in the COUNTRY 
We are open from 10 a.m. Until Midnight. (I p.m. Wednesday.) 
For any information or problems you have, Call or Phone, we are 
always pleased to help. 
NEW! 

SEND FOR OUR COMPREHENSIVE L.O.P.T. Scan Coil 
L.B.O., F.B.O., F.O.P.T. LIST. Prices of nearly all makes 
and models, 2/6, post 6d. Invaluable as a service aid. The 
finest list ever compiled. 

HUGE PURCHASE ENABLES US TO SELL 
TRANSISTORS AT THESE ASTONISHING 

PRICES 
Nullard: 0C44, 9/ -; 0C45, 8/ -- OC70, 61 -; OC71, 5 / -; 0072, 6 / -; 

0076, 71.; 0078, 7/ -; OC81, 7/ -; OC8ID, 6/ -. 
G.E.C.: GET874, BI -; GET873, 716; GETI 14, Si.. 

Available in matched pairs at I/- extra. 
Mullard Diodes: 0A70, 219; 0A79, 219; OA81, 2/9; OA91, 316. 
G.E.C.: GEX34, 313. 
TURRET TUNERS, Various Makes: 10, 16, 38 Mc /s, 40r, 
EKCO 221/283 TUNERS special price £2.10.0 including valves. 

EXAMPLE OF TRANSFORMER LIST 
L.O.P.T. SCAN COILS 

EKCO (New) (Used) (New) (Used) 
221, 283 ... 5719 301- - - 
284, 231 57/9 - - 
311, 327. 310, 326 ... 57/9 

FERGUSON: (New) (Used) (New) ) (Use- d) 
103T, IOST ... ,,. 69/9 351_ 351. 
992/4/6/8 , ... 6919 351- 60/- 351- 

PYE: (New) (Used) (New) (Used) 
V4, VT4, V7. .,. 551- 351- 551- 35,- 
V17, CTM4 ... ... 551- 351- SS/. 351. 

MURPHY: (New) (Used) (Used only) 
V214, V240, V250 ... 6816 351 - 451. 

REGUNNED CATHODE RAY TUBES 
all with 12 months' Guarantee 

ALL MAKES: I2in., L3.15.0; (4ín., 14.5.0; I7in., 04.15.0. 
ADD: 10/- for 90 °, 15/. for 110 °, 

5/- for Electrostatic Types. 
10/- allowance on old tube if in good condition. 

ALL VALVES ARE SOLD SUBJECT TO FULL 
GUARANTEE 

CURRENT VALVE LIST 
AZS1 8/6 ECC85 7/6 
B38 6/6 ECF80 8/- 
CBL31 19/- ECH21 12/3 KT63 8/3 
CCH35 12/6 ECH35 9/- KTW61 5/9 
0L33 10 /- EC1142 7/8 KTW63 5/9 
D77 3/- EC1181 7/6 163 2/9 
DAF91 4/6 ECM() 6/9 PC084 7/. 
DAF96 6/6 ECL82 9/3 PC089 8/9 
DF91 8/3 601.83 11/9 PCF80 7/- 
D1096 6/9 EF39 4/3 PCF82 7/9 
DH63 6/- EF30 1/3 PUF86 14/8 
DH77 4/8 EF80 4/8 PCL92 7/- 
DK91 6/6 EF85 8/3 PCL83 9/9 
DK92 7/. EF88 8/9 PC184 7/. 
DK96 6/9 EF89 6/8 PC1.85 15 /- 
DL91 7/9 EF91 8/. PL33 8/- 
DL92 6/9 EF92 4/- PL36 9/9 
DL94 6/6 EL33 7/6 PL38 14/8 
DL96 8/6 EL33 12/. PL81 8/8 
EABCBO 7/3 E1A1 7/9 PL82 6/8 
EAF42 7/9 EL84 8/9 PL83 8/8 
EB41 6/8 E3180 8/8 P184 8/9 
E1391 8/- EM81 8/8 P131 71- 
E13033 4/6 EM84 9/8 PY32 10/- 
EBC41 7/6 6151 7/9 P1/80 6/- 
813F80 7/6 EY88 716 PY81 8/- UC1181 8/3 
EBF89 8/8 8540 6/3 P182 6/- 1101.83 1216 
EBL31 20 /- EZ41 6/9 P183 8/- UF42 3/9 
ECC81 4/6 8280 8/- PY88 12/- 0141 7/- 
ECC62 6/6 oz32 8/9 PZ30 8/- U144 10 /9 
E0083 8/8 0Z34 12/8 5818 10 /- UL46 7/. 618 5/- 
80084 7/9 KT330 6/. 8P41 2/8 UL84 7/3 604 10 /- 
These are only examples of our valves: if you do not see what you 

require send stamped addressed envelope for special quotation. 
We pride ourselves that we can obtain and supply any TV 
spare. OUR GIGANTIC STOCKS INCLUDE: Line, Frame 
and Sound Output, Line and Frame Blocking, Osc., Trans., and Scan 
Coils for any make or model Television. Please ask us for ANY 
components you may require we are almost certain to have them. 

TERMS: S.A.E. all enquiries. C.W.O. or C.O.D. 3/. extra. 
Postage on Valves, 6d. each. C.R.T.s 12/6 inc. insurance. 
SATISFACTION ASSURED. RETURN POST SERVICE. 

KT36 8/8 8F61 2/3 U 08 14/6 705 6/9 
UU9 8/3 706 7/- 
U141 8/- 787 8/9 
UY85 8/8 7Y4 6/9 
W77 4/. 10F1 4/6 
Z77 Sl- 1001 101- 
5114 4/810(2 13/- 
514 8/9 10P13 8/9 
313 5/8 10P14 8/9 
3Z4 101- 12AT8 7/3 
6A1.5 8/- 12AT7 4/6 
6AM6 gf- 12AU7 5/8 
6AT6 917; 1M177 813 

6B68 19B08 14/6 
20D1 8/8 BBWB 

118- 
/ °0F2 8/3 6008 25/8 201.1 12/8 

6D3 3/- 
6F1 4/6 
6F12 8/- 
6F13 6/8 
6F14 9/- 
81,13 9/- 
6F33 8/3 
611 12/- 
618 9/9 
6119 8/- 
6119 12/- 
6887 4/6 

KT61 8/8 U22 6/8 
024 10/- 
1125 12/- 
U28 9/8 
U31 7/- 

U50 15%8 

052 5/. 
U191 9/- 
11281 9/- 
11282 1418 
11301 17/8 
U801 22/. 
UABC80 8/8 
UAF42 8/- 
UB41 7/9 
UBC41 7/9 
UBF89 7/9 
UC084 12/6 
UCC83 7/9 
U0F80 14/8 
UCH2l 12/2 
UCH42 7/- 

2011 9/6 
2013 12/- 
2014 16 /6 
20P5 14/6 
278U 14/- 
3001 7/- 
30FL1 9/3 
30L1 7/- 
301.4 10/9 
30P12 7/6 
32KÚ 10/- 
53KÚ 10 /- 
54KÚ 8/6 
185BT 14/- 

April, 1962 

SOLDERING 
E Q UIPIlitIENT 

by LirfStilt 
PRECISION SOLDERING 
for the 
ELECTRONICS INDUSTRY 
Comprehensive range- Robust & Reliable 
- Light weight - Rapid heating - Bit sizes 
3/32ín, to 3 /13in.. 'Permabit' or Copper 
bits - All voltage ranges 6/7v. to 230/ 
250v. - Prices from 21/-. 

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

Illustrated is the 25w. 3'I6in. replaceable 
bit model with safety shield. 

r 
I A D A M I N -new range of pre- I 

cision micro -soldering instruments- 
Have you had details? I 

u ,e 

Brochure No. SIO sent free on request. 
Sole proprietors and manufacturers: 
LIGHT SOLDERING DEVELOPMENTS LTD. 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Ltesold Croydon 

GIVE YOUR RADIO A PROFESSIONAL FINISH 

SET OF LUSTRE CRYSTAL PLASTIC KNOBS, PUSH -ON 
TYPE, SUITABLE FOR ANY RADIO OR RADIOGRAM. 

Diameters: Large 2 }in Small Din. 
LIST 

47/48 Three knobs, as Illustrated. for direct drive tuning with attractive red centre discs 7/8 
46/48 As above, with cursor dial for slow -motion 8/8 
49 Tuning scale, diameter 2}ía.. lustre gilt finish, 

printed MW and LW stations and wavelengths in 
red and black 2/8 
Above knobs, with smart gold lustre centres, extra 
per net 

1/ RADIO CASE TRIMMINGS AND COMPONENTS 
51R Case handle brackets, red plastic. to suit }ln, flexible 

handle. 4 BA x lin. fixing pair 2/3 
51G Brackets as above, but brilliant gilt lustre finish pair 2/9 
52R Speaker escutcheon grille. red plastie, Mn. x 3in... 3/6 
52G Grille as above, but attractive gilt lustre finish.... 4/6 
59 Feet for case, black plastic, bin. x }in Set of 4 1/8 
55G Personal net escutcheon. 41n. x 3in. brilliant gilt finish 3/- 
54 Tong uning knob for above, edge control. 200 -500M and 

TRANSISTOR RADIO CASE 
1.9 

Complete set of parts for home assembly of smart fabric- 
covered case, 10 x 8 x 3kins., with gilt escutcheon and handle brackets. strap handle and feet. Full assembly instructions. 

No skill required. £1.6-'). 
Six transistor Basic components, as previously advertised. still available. 55/ -. Circuit diagrams and manual, 2/8. 

Send S.A.E. for lull list of transistor components. 
Trade and export enqufrie9 invited. Prompt despatch. 

No C.O.D. under £2 in value. Please include postage. 

NOMBREX LTD. (DEPT. P.8) Phone: 3515 

Estuary House, Camperdown Terr., Exmouth, Devon 
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(Continued from page 1150) 

reception. When the switch is in the M.W. posi- 
tion, the circuit is effectively the same as already 
described, the L.W. part of the aerial being 
shorted to avoid absorption effects. With the 
receiver switched to the M.W. band, alignment or 
other defects can be checked as already explained. 

When the receiver is switched for L.W. recep- 
tion, the larger L.W. aerial windings are in circuit. 
The 180pF fixed condenser, with 50pF trimmer, 
is switched across the oscillator coil, to lower the 
frequency for L.W reception. 

To secure best results with this type of circuit 
on the L.W. band, align for best M.W. recep- 
tion first. The two L.W. trimmers are then 
adjusted at a fairly high frequency on the L.W. 
band, and the position of the L.W. aerial winding 
on the rod is adjusted at a fairly low frequency. 
Adjustments should be repeated a few times. 

Due to the small tuning capacity, the L.W. 
band will frequently be slightly restricted, but a 
coverage of about 1,100m to 1,900m is generally 
possible. 

Adjustments to the oscillator 
coil core or oscillator trimmer 
will affect L.W. results, so that 
re- adjustment of the L.W. trim- 
mers and coil will be necessary. 
It is for this reason that the set 
is aligned on M.W. first. 

Simplified Switching 
A dual -wave circuit with 

much simplified switching is 

shown in Fig. 5. Here, Tl is 
the oscillator trimmer, and T2 
is the aerial trimmer. These 
trimmers are adjusted on the 
M.W. band, in the way already 
described. 

Tracking at the low- frequency 
(high wavelength) end of the 
M.W. band is obtained by 
adjusting the position of the 
M.W. winding on the aerial rod, 
and by means of the oscillator 
coil core, as explained. 

With the set switched to 
L.W., T3 allows adjustment of 
the oscillator circuit, and T4 
permits trimming of the aerial 
circuit. The position of the 
L.W. winding on the rod is 
adjusted at the low- frequency 
(high wavelength) end of the 
band, as explained. 

Remember that all adjust- 
ments should be repeated a few 
times, to obtain optimum 
results. When two windings are 
in series for L.W. reception, as 
in Fig. 5, it is essential they be 
in the same " sense". To check 
this, begin at point X and pro- 
ceed to the junction of M.W. 
and L.W. sections, and from 
there to Y. All turns should be 
in the same direction. That is, 
there must not be a reverse in 
direction at the junction of the 
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coils. It is also essential that the tapping is near 
the end Y. 
Fault Symptoms 

If the points described have been checked, it is 
not likely that any fault can remain. But if align- 
ment seems very difficult, the following points may 
help correct this. 

If one trimmer has to be screwed hard down, 
the companion trimmer in the other circuit may 
be set at too great a capacity. For example, if 
T2 in Fig. 5 requires to be hard down, it may 
be desirable to unscrew T1 slightly, then readjust 
T2. Similarly, if one trimmer is fully open, this 
may arise because the companion trimmer is too 
far unscrewed. If so, readjust this trimmer. 
Ideally, all trimmers should peak up for best sen- 
sitivity at some intermediate setting -not fully 
closed, nor fully open. 

If a winding is found to be too far off the aerial 
rod for aligning at a low frequency, the oscil- 
lator coil core is probably too far out of the coiL 

Fig. 4 (above) -A dual -wave circuit with individual aerial coils. 

Fig. 5 (below) -A simplified circuit with dual -wave switching. 
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It should be screwed in a + -turn or + -turn or so, 
and it should then be possible to slide the winding 
back on to the aerial rod. Insufficient padder 
capacity causes the same trouble. 

Trimmers or other adjustments which are for 
L.W. alignment only should not be confused with 
those used for M.W. adjustments, or the whole 
process may become very confused and difficult. 

In most transistor sets of this kind, tuning values 
and stray capacities are very small indeed. It is 
important to avoid unnecessary stray capacity in 
wavechange switching, or wiring. If not, it may 

WIRELESS April, 1962 

is shown in Fig. 6, but many other circuits exist. 
Here, it will be seen that the first transistor acts 
as mixer only, and the aerial, or signal- frequency 
circuit is similar to that in Fig. 2. Defects in the 
mixer stage may cause low sensitivity, but this 
stage is less critical than the oscillator. 

The oscillator shown operates in the common 
base mode. Trimming and alignment will be as 
already described. The 25pF or similar feedback 
condenser is adjusted, if necessary, to obtain 
proper results throughout the band. A test for 
oscillation can .be made as described for Fig. 1. 

Layout ve 
If a tested layout has been 

followed, no trouble should be 
caused by the positions of other 
components. In very compact 
sets, care is needed to avoid 
placing metal objects (especially 
ferrous) near the aerial rod or 
windings. The use of iron or 

ooa steel nuts, bolts, washers, etc., 
JJF instead of brass. or having a 

ferrous -alloy- framed speaker 
near the rod,- can cause a 
serious loss of signal strength, 
or even make alignment difficult. 

The aerial may pick up some 
frequencies which can pass all 

56k stages iu the receiver, and be 
present in the output trans- 
former or speaker. Feedback 
can also be caused by leads 
in the output or speaker 
circuit being near leads or parts 
in the aerial circuit. Separation 

of wiring and components, and sufficient R.F. 
filtering in the early A.F. circuits, will help 
prevent this. 

In the mixer stage itself, leads should be 
short and direct. Trimmers and wiring in the 
aerial circuit should be adequately spaced 
from components and wiring in the oscillator 
circuit. The oscillator coil screen should be 
connected to the positive, or earth line of the 
receiver. 

Fir. 6- Separate mixer and oscillator stages 

be impossible to trim the circuit correctly, or 
whistles, squegging, and other troubles may arise. 
Adequate separation of aerial and oscillator 
circuits and wiring is very necessary. 

Separate Oscillator 

Some receivers, especially those for short wave 
use, have a separate oscillator. A typical circuit 

Plastic Film Capacitors 
TWO entirely new types of plastic film capacitor, 

with improved characteristics and designed 
to work under conditions of extreme humidity, 
are now included in the G.E.C. range offered by 
Salford Electrical Instruments Ltd. They are a 
sealed polyester capacitor, type A596, and an 
encapsulated polystyrene capacitor, type A597. 

The polyester capacitor, type A596, has an 
extended range of temperature working and is 
available in the range 0'05µF to 2.0µF with a 
rated D.C. working voltage of 150. This 
capacitor has been developed to meet the require- 
ments for a non -metallic cased capacitor with a 
high insulation resistance, good charge retention 
characteristics and a high stability of capacitance 
over a wide range of ambient temperature. The 
sealing and construction of the capacitor ensure 
that it will meet the H.1 requirements of the pro- 

posed B.S. specification for polyester capacitors. 
The polystyrene capacitor type A597 is available 

in the range 150pF to 510.000pF at D.C. voltage 
ratings of 125, 350 750 and 2,000. An important 
cnaracteristic of this range of capacitors is the 
close control of temperature co- efficient that is 
achieved. The A597 is fully encapsulated and will 
meet the H 1 humidity requirements of RCS 137. 
Salford Electrical Instruments Limited, Peel 
Works. Silk Street, Salford 3, Lancashire. 

CORRECTION 
The full page advertisement of Daystrom Ltd., 

Gloucester, which appeared in the March issue of 
PRACTICAL WIRELESS, unfortunately contained two 
errors. The price of the "Shortwave transistor 
portable -Model RSW -1 " should have been 
£22 10s. Od. and not £72 10s. Od.; and the illustra- 
tions of the Models GC -IU and DX -100U were 
transposed. 
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5 (?Jci .'c44 ¿ Vezi"ord 

HI -FI TAPE UNITS 
TO CHOOSE FROM 

1 MODEL PD83 
Professional 2 -Track 

£48.10.0 

1155 

0 
MODEL PD82 

Standard 2 -Track 

£42.0.0 

MODEL PD84 
Standard 4 -Track 

£46.0.0 

MODEL PD85 
Professional 4 -Track 

E52.10.0 

MODEL PD86 
STEREO 

£63.0.0 

The most economical way to add tape to your 
existing system. These units consist of a "Series 
80" Deck with pre -amp and recording amplifier, 
push -pull erase bias oscillator and power supply, 

all mounted in an attractive plinth. Easy connec- 
tion to mains and hi -fi amplifier, radiogram or 

even good class radio. Precision engineered by 

Truvox -the ideal add -on unit. 

TRUVOX 
SERIES 8 

Full technical details from 

TRUVOX LTD., NEASDEN LANE, LONDON, N.W.10. (Dollis Hill 8011) 

0 
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NOME RADIO OF MI rcNAA9 
De 

9 

187 

3äó wed M 

NOMBREX SIGNAL GENERATOR CABY MODEL M.I. TESTMETER 
New compact moving 

REPANCO 

COMPONENTS 

Transformers TT4O, 
TT46, TT47, and 
1748 51- each- Coils 
XMF444,, X 

7/6 
e, 
each. 

Aerials FS487/6, FR2 
12/6, Chokes CHI 2/6. 
ALL OTHER RE- 
PANCO COMPO- 
NENTS IN STOCK. 
TRANSISTOR TYPE 

AVAILABLE price 6/6. 

ì` > 

win M 

l 
/ e # 

f >! 
ti _ ,. 

- 

finest value In 

Completely 
Portable 
transistor 
s i g a a I 
generator 
covering 
200 KO to 
220 Mc/s in 
eight 

Built 
to highest 
standards 
and the 
instruments 

coil Testmeter at a very qqs, 11 , C competitive price, 
RANGES: 
AC6, 30, 120, 600, 1,200 
volts. 
DC 6, 30, 120, 600, 1,200 
volts. 
DC 30 & 300 milliamps. 
Resistance -0 -100000 
ohms 
Accuracy 
Sensitivity 2,000 ohms 
per volt. 
Ideal instrument for the 
mentor, and constructor. 

1 r 
Ilf 

/ 
/ 

.1 
M 

_J I 

service engineer, expert- 
Supplied complete with 

ins. 

available in the world - 
out- Accuracy better than mo ranges. 

output put modulated or unmodulated. Audio output 
1 Kc /s. Weighs under 2 lb. and size only 61. z 4} 

An essential test instrument for all engineers 
and constructors. e 

test prods, instructions, and battery. 

PRICE 54/- post 1/6 
WE ALSO STOCK TEST METERS AND GEAR 

BY AVO, TAYLOR, PULLIN, etc. 

WE ARE ACTUAL 

STOCKISTS FOR 

H EAT H KIT S PRICE EgY .6..2.0, complets with battaq. ?ost ar SUPER CATALOGUE 21- post 9d. 

NEW GOODMANS 
SPEAKERS 

AXIETTE Bin. S.I0.,0 
AXIOM IOin. 16.2A 

S.A.E. FOR LEAFLET 

P.W. TRANSISTOR SIX 
Now available in the new style modern stream- 
lined case. 6 transistor superhet on printed circuit 
for easy assembly. Ferrite rod aerial and 21in. 
speaker. Equal to commercial receiver. Pocket 
sized but with excellent performance and quality. 
FULL CONSTRUCTIONAL DATA 1/6, post 9d. 
COMPLETE KIT OF PARTS with brand new 
Mollard transistors £8.19.6, post 1/6. AL parts 

r'paseparately. 

. - / l 
th" 

t; s 
` \ WE CARRY FULL RANGE OF 

EDDYSTONE 
RECEIVERS AND COMPONENTS 

All parts in stock for these designs including 

P.W. BLUEPRINTS TRANSISTOR SIX, etc., .A.E. for lliist&UE11E, 

VALVES SAME DAY SERVICE 
NEW ! TESTED! GUARANTEED ! 

SETS 1R6, 1B6 I14 
DM' 

dV44, DAM, DPW. DHffi. DL9 DIM .. Set 4 for 19/8 
DAF96, D1t98, 98, D1Q0 .. .. .. .. .. .. .. 4 Cor 27/8 

1.A7GT 
1D5 
1H5GT 
N507 
11.5 
84 
85 
T4 
U5 

3Q4 

84 
3V4 
5U40 
5V40 
6Y3GT 
5Z4G 
BALS 
BAMB 
BAQS 
8AT6 
6BA8 
6E1E6 
61386 
813.18 
6BR7 
8BW6 
6C1)6G 
6F1 
6F6G 
8E13 
6F14 
6123 
617o 
61C7GT 
6K80 
6K8GT 
9L19 

11/- 
8/- 
9/- 
9/- 
6/- 
8/- 
5/3 
3/8 
6/9 

/- 
I- 

61- 
7/- 
416 
7/8 
6/- 
9/- 
3/9 
3/6 
6/- 
8/9 
5/9 
5/9 
5/9 
5/9 

12/6 
8/- 

27/3 
10/- 
6/6 

10/- 
10/- 
10/- 

1/11 
b/ 
6/- 
9/- 

10/- 

6L19 12/- 
6LD29 8/- 
8P1 10/- 
6P26 8/6 
6P28 12/- 
601701 6/- 
6Q7GT 8/8 
68L7GT 5/9 
6BN7GT 4/9 
QU4GT 9/9 
BVBO 4/6 
6V6GT 6/6 
6X4 4/8 
6X5GT 4/9 
7B8 9/- 
7B7 718 
7C5 7/6 
7C6 718 
7117 7/8 
737 9/- 
7Y4 6/- 
1001 12/- 
10P13 14/6 
12ATO 71- 
12AT7 5/- 
12AU7 6/3 
12AX7 7/- 
12K7GT 4/9 
12K8GT 9/8 
12Q7GT 4/9 
128N7GT 7/6 
12Z3 10/6 
1487 19/8 
20E3 17/- 
20L1 17/- 
26A8G 8/- 
25L8GT 7/9 
25Z40 8/6 

30015 13/8 
30FL1 10/- 
30F5 7/- 
30L15 11/- 
30PL1 10/- 
30P4 11/- 
30P19 14/8 
35A5 14/- 
35L8GT 8/3 
85Z4GT 5/6 
35Z5GT 8/3 
50CD6G 27/3 
50L6GT 8/3 
AZ31 9/6 
B36 8/6 
CL33 12/3 
DAC32 9/- 
DAF91 5/3 
DAF96 7/6 
DCC90 9/- 
DF33 9/- 
DF91 3/6 
13F96 7/6 
DB78 4/9 
DH77 6/9 
DK32 111- 
DK91 61- 
DK92 7/6 
DK98 7/6 
DL33 8/- 
DL35 9/6 
DL92 6/- 
DL94 7/- 
DL98 7/6 
EABC80 5/6 
EAF42 8/6 
EB91 3/9 
EBC33 5/- 

EBC41 
EBF80 
EBF89 
EBL21 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECH21 
ECH35 
ECH42 
ECH81 
ECL80 
ECL82 
EF39 
EF40 
EF41 
EF80 
EF85 
EF88 
EF89 
EF91 
EF92 
EL33 
EL41 
EL42 
EL84 
EM34 
EM80 
EM81 
EM84 
EY51 
EY86 
EZ40 

8/- 
8/- 

13/8 
15/- 

6/3 

8/3 

7/6 
8/8 

16/3 

7/8 
9/- 
4/6 

179 
4/9 

9/9 

3/6 

96 
9/6 
9/- 
8/6 
8/9 
8/- 
8/- 
918 
7/6 
7/9 
6/9 

EZ41 7l- 
EZ80 8/3 
EZ81 

646 KT330 
KT41 11/8 
KT44 5/9 
KT81 
KT83 6%8 
MU14 6/8 
MX40 17/_ 

PN095 
PCC84 

10/- 

3 PCC89 
PC +`80 7/9 
PCF82 8/- 
PCF88 

PCL83 1 8 
PCL84 

13%8 
PENA4 11/- 
PEN36C 8/- 
PL36 
PL81 l9/8 
PL82 7/- 
PL83 7/6 
PL84 8/6 
PY32 11/8 
PY80 7/6 
PY81 7/- 
PY82 6/6 
PY83 7/9 
T41 9/6 
1122 7/3 
1124 17/8 
U25 19/- 
U28 10/- 

1350 
U52 

Ú11 
1.7251 
13281 
U291 
11301 
UABC80 
UAF42 
UB41 
UBC41 
UBF80 
UBF89 
UCC84 
UCC85 
UCF80 
UCH21 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF42 
UF89 
UL41 
ULM 
UM4 
UR1C 

ÚY41 
UY85 
VP4B 
VP41 
VP1321 

W77 

6/- 
4/8 

14/8 
12/- 
17/- 

18/6 
18/9 

6/6 
8/3 
8/6 
7/9 
8/3 
8/- 

13/3 
7/6 

14/8 
13/6 

8/- 
8/9 
9/9 

13/3 
7/- 

5/8 
7/- 
8/- 
8I8 

14/- 
81- 

1818 
8/8 
9/8 
5/- 

18/8 

3Ì9 

READERS RADIO Any 
s Pd. 

er 

serve 
24, COLBERG PLACE, STAMFORD HILL, Against 

6d. extra 
In 

LONDON, N.16 STA. 4587 Any C..D.tom 3/- 

1962 EDITION 

RADIO AMATEUR'S 

HANDBOOK 
361- by The A.R.R.L Post 2/6 

WORLD RADIO TV HANDBOOK 
16th ed. 1962, 1819. Postage I / -. 

TELECOMMUNICATIONS. 
PRINCIPLES & PRACTICE by W. T. 
Perkins, 211 -. Postage l / -. 
THE AMATEUR RADIO HAND- 

BOOK. R.S.G.B., 341-. Postage 2/ -. 
THE ALL -IN -ONE TAPE RE- 

CORDER BOOK, by I. M. Lloyd, 
1216. Postage 6d. 

TRANSISTOR SUPERHET RE- 
CEIVERS by C. Sinclair, 716. Post- 
age bd. 

RADIO VALVE DATA, Compiled by 
"WW" 7th Ed. 1961. 6e -. Postage 

10d. 
VALVE & TELETUBE MANUAL 

No. 9, by Brimar, 61 -. Postage I / -. 
COMPLETE CATALOGUE, I1 -. 

THE MODERN BOOK CO. 
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 pm. 
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iii'Club News iii!! 
AMATEUR RADIO SOCIETY OF CHESHAM AND 
DISTRICT 
Hon. Sec.: R. J. Hopkins, G3NLX, 16 Glenister Road, 
Chesham, Buckinghamshire. 

A summary of 1961 shows an increased membership and during 
the last quarter of the year three members obtained licences. 

The first training course for 1962 commenced in February. 

EXETER AMATEUR RADIO SOCIETY 
Hon. Sec.: S. Line, 46 Roseland Crescent, Heavitree, Exeter, 
Devon. 

The Annual General Meeting, held on January 2nd, was well 
attended, and after the formal business had been dealt with, 
members heard an interesting talk on chassis construction, alu- 
minium soldering and receiver design, by J. Bright. 

Club meetings are held on the first Tuesday of each month, at 
the Y.M.C.A., St. Davids Hill, Exeter, and commence at 7.30 p.m. 

MANCHESTER AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: A. B. Langfield, 2 Rowland Street, Moston, 
Manchester 10. 

At the recent Annual General Meeting, Mr. Niman was elected 
chairman, Mr. A. B. Langfield elected secretary and Mr. F. Collinge 
elected treasurer. 

The annual constructors competition was also judged at this 
meeting, and prizes in the adult section went to G3PJK, G3MYR 
and G801. Prizes were also awarded to three members in the 
junior section. 

Future Events: 
March 21st -Morse and R.A.E. instruction. 
March 14th- Practical construction. 
March 28th -Radio theory lecture. 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax. 

The first Annual General Meeting, held recently, was attended 
by a large number of members. 

Future Events: 
March 21st- Mobile equipment described by G3GJV. 

1157 

REPORTS OF CURRENT ACTIVITIES 
PURLEY AND DISTRICT AMATEUR RADIO CLUB 
Hon. Sec.: E. R. Honeywood, G3GKF, 105 Whytecliffe Road, 
Purley, Surrey. 

On March 16th, the club will be holding an exhibition and 
competition of members' home constructed equipment. The 
competition is designed for every class of entry and cash prizes will 
be awarded to the winning exhibits. 

The club holds its meetings on the first and third Fridays of each 
mon th. 

SLADE RADIO SOCIETY 
Hon. Sec.: C. N. Smart, 110 Woolmore Road, Erdington, 
Birmingham 23. 

On February 9th members heard an interesting lecture on the 
use of transistors in radio receivers, given by Mr. R. A. Lampitt. 
On February 23rd, members held a sale of surplus equipment. At 
Thursday evening meetings, instructional morse classes are given, 
and slow morse transmission are radiated each Monday evening. 

Future Event: 
March 9th -Film show. 

SOUTH YORKSHIRE AMATEUR RADIO SOCIETY 
Hon. Sec.: M. E. Brailsford, IS Ayrsome Walk, Cantley 4, 
Doncaster. 

At the recent Annual General Fleeting, J. Clonnell was elected 
chairman, L. Bennett elected treasurer and Margaret Brailsford 
elected secretary. 

January 25th was Quiz Night and on February 8th, G3IHC gave 
a talk on simple aerials. "The junction transistor in radio receivers" 
was the title of the fim shown to members on February 22nd. 

Future Event: 
March 8th -Basic principles of radar. 

SUTTON COLDFIELD RADIO SOCIETY 
Hon. Sec.: L. E. R. Hall, G3IGI, 24 Calthorpe Road, Walsall. 

At the meeting on February 8th, test instruments and their 
construction was the subject discussed by W. V. Sutton, K. M. 
Varney and L. E. R. Hall. 

Future Events: 
March 8th -D.F. receiver construction, by G. Collins. 
April 12th- Equipment Sale. 

inside the MAY ISSUE! 
Two -valve mains -operated 

receiver, with coverage of 

medium and long waves, 

and provision for using it 

with a record -player. 

Six -transistor superhet bat- 
tery- operated receiver, 
covering medium and long 
waves. Very sensitive 
and selective, comparing 
favourably with many com- 
mercial sets. 

With detailed instructions to build these grand 

G'omiir,q./ 
Another invaluable 
Double -Sided 
BLUEPRINT will 
be presented FREE 
inside the June issue 

sets:- 

Practical WIRELESS 
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The 
April, 1962 

Hi-Fi TAPE UNIT Model PD.82 

NEW series of tape recorders has 
recently been marketed by Truvox Limited and 
two models in this series will be of particular 
interest to hi -fi enthusiasts. Many readers of this 
magazine no doubt have their own radio and 
record reproduction system which they themselves 
have constructed from designs published in our 
pages. Probábly the majority of these readers 
have often thought about acquiring a tape 
recorder to add to the installation but have been 
deterred because generally 
only complete tape recorders 
were easily obtainable - 
these would include an 
internal loudspeaker and 
complete audio amplifier 
which, although of high 
quality, might not compare 
with the constructor's exist- 
ing equipment. 

Of course, many con- 
structors have assembled, 
and sometimes designed, 
their own tape recorders 
using a commercial deck as 
a basis and built a tape pre- 
amplifier and bias and erase 
unit for use with the deck. 
However, this is a procedure 
which many constructors 
feel is beyond them and 
while they are quite prepared 
to build their own hi -fi 
amplifier and its associated 
pre -amplifier, they are not prepared to attempt tp 
build a tape pre -amp in which construction is more 
critical -in particular, it is often very difficult to 
obtain a satisfactorily low hum level in home -built 
equipment. 

There has thus been a need for the manufacture 
of a tape deck with its own internal pre -amp and 
bias and erase unit. This need was realised by 
Truvox who have included, in their new Series 80 
of tape recorders, two "tape units ", one twin -track 
and one four -track. The PD82, which we have 
had the opportunity of testing, is the twin -track 
tape unit and consists of a Truvox twin -track tape 
deck and an integral pre -amp unit suitable for 
coupling to a hi -fi amplifier. The pre- amp /erase 
and bias unit uses four valves, a germanium diode, 

a "metal" H.T. rectifie? and a silicon subsidiary 
H.T. rectifier. The high gain stage uses an EF86 
and is followed by an ECC81. The oscillator 1 

circuit uses two 'halves of an ECC82 in a push -pull 
circuit which, of course, reduces harmonic dis- 
tortion in the bias signal which in turn improves 
the signal -to -noise ratio of the recordings. The 
recording level indicator is an EM87. 

The tape unit features two inputs of differing 

The Truvox tape 
recorder. 

(high and low) sensitivities. The sensitivities are 
ImV at 2M and 150mV at 500k for the high and 
low inputs respectively. 

The frequency response of the deck is very good, 
the makers' specification giving 40c /s to 12,000c /s 
+3dB at 3$in. /sec and 40c /s to 20.000c /s +3dB 
at Min./sec. Two outputs are provided for feeding 
to an amplifier or headphones. 

(Continued on page 1165) 
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THE 

ILLUSTRATED COURSES 

17) 
COMMON -COP 

OF ELEMENTARY TECHNICIAN TRAINING 

SERIES 

BASIC ELECTRICITY (5 PARTS) 

PARTS 1 AND 2: D.C. CIRCUITS 
PARTS 3 AND 4: A.C. CIRCUITS 
PART 5: A.C. AND D.C. MACHINES 

. The publishers of this set of books describe 
them as a `brilliant new illustrated course' in the 
subject, and I am inclined to agree with them." 

"The A.E. U. Monthly Journal" 

BASIC ELECTRONICS (6 PARTS) 

PART 1: POWER SUPPLIES AND 
RECTIFIERS 

PARTS 2 AND 3: AMPLIFIERS AND 
OSCILLATORS 

PARTS 4 AND 5: TRANSMITTERS 
AND RECEIVERS 

PART 6: FREQUENCY MODULA- 
TION: TRANSISTORS 

.. Every technical phrase is clearly explained 
and very little mathematics is used. Beginners 
starting a study of radio and schoolboys interested 
in the subject should find this an excellent book 
on which to start." 

"The Times Educational Supplement" 

BASIC SYNCHROS & SERVOMECHANISMS (2 PARTS) 

IN PREPARATION 

BASIC RADAR (3 PARTS) 

PART 1: AN OUTLINE OF RADAR will be ready in MAY 1962 

BASIC ELECTRONIC CIRCUITS 

Ask your bookseller about 

THE "PICTURE BOOK" WAY 

or fill in the coupon -e' 

COUPON - SEND NOW! 
To THE TECHNICAL PRESS LTD. 

112 Westbourne Grove, London, W.2. 

Please send me your FREE prospectus, 
describing "BASIC ELECTRICITY" "BASIC 
ELECTRONICS" and "BASIC SYNCHROS 
and SERVOMECHANISMS" 

NAME 

ADDRESS 

P W' 
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WEYRAD 
IMPROVED COMPONENTS FOR THE 6- TRANSISTOR 

2 -WAVE SUPERHET RECEIVER 

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY 
AND HIGHER PERFORMANCE 

ROD AERIAL -RA2W 
6 in. long, 3// in. diameter, connections to tags 
on Coils. For 208 pF tuning capacity ... ... 12/6 
Car Aerial coupling Coil ... ... ... 1 /- 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176 pF tuning capacity. 
L.W. by extra padder ... ... ... 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... ... ... 517 

(2 required) 
3rd Stage- P50 /3CC ... 6/- 
DRIVER TRANSFORMER -LFDT4 
redesigned to reduce size and improve perform- 
ance. Six spills for mounting and connections 9/6 

PRINTED CIRCUIT -PCA1 
Size 23á in. x 81/4 in. Ready drilled and printed with component positions ... ... ... ... 9/6 
WE CAN NOW OFFER A CIRCULAR TUNING SCALE PRINTED IN BLACK ON GOLD FOIL PRICE 6d. 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE ... 2/- 
COILS, TRANSFORMERS AND ROD AERIAL FOR THE P.W. "CITIZEN" ... 35/- PER SET 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

KITS THA T ̀ BUILD TIIEMSEL VES' 
HI -FI quality printed- circuit amplifiers, 
supplied checked and assembled. 
Complete with valves, transformers and 
everything down to wire cut to length. 
Produced by the makers of amplifiers for some of today's best 
known recorders and backed by years of experience in audio 
design. The specially designed kits offered here set entirely 
new standards of performance and finish for the home 
constructor. Amplifier available separately or with case and 
speaker and deck. EASY TO FOLLOW INSTRUCTIONS. 
All equipment complete and guaranteed. 
From radio dealers, or in cases of difficulty please write direct. 

FOR HIGH QUALITY 
TWO & FOUR TRACK TAPE RECORDERS 

AMPLIFIER 'C' for Collaro Studio Deck (illustrated above). 11 gns. 
Case and Speaker for above. 5 gns. 
AMPLIFIER 'A' (4- TRACK) for BSR Monardeck. 9 gns. 
AMPLIFIER 'B' (TWO TRACK) for BSR Monardeck. 8 gns. 
Two -tone covered wooden case with speaker for above. 4 gns. 
KIT 'A' with Deck, Case and Speaker. 24 gns. 
KIT 'B' with Deck, Case and Speaker. 21 gns. 
KIT 'C' with Case, Speaker and Deck (as illustrated). 281 gns. 

All amplifiers supplied assembled on printed circuit boards with valves. 

MARTIN 
Leaflet free on request. 
Set of full instructions for 
any one model 2t6d. post 
free. (Allowable on pur- 
chasing kit). 

RECORDAKITSCOUPON BRINGS DETAILS ' 

MODEL C 

I MARTIN ELECTRONICS LIMITED, 
155 HIGH BRENTFORD, MIDDX. 

I Leaflet on Martin Recordakits please I 
I NAME - I 
I ADDRESS __ _..._.._._.. __._._.._...,.._._._._.._..._ 

I (In Block Letters.) - -_ P.W.4 I 
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rade 

ews 
PRINTED CIRCUITS- EDUCATIONAL TOYS 

A A NEW toy by Tri- ang -Tri -onic Electronic 
Construction Kit -made by Lines Bros. Ltd., 

uses printed circuits produced by Mills and 
Rockleys (Electronics) Limited, of Coventry, from 
copper clad Bakelite Laminate. 

All , omponents used in the kit are basically 
the same a; those from which commercial radio 
and television receivers are built, and this, the 
manufacturers believe, will give a child the 
maximum amount of radio education as well as 
enjoyment. The radio component modules are 
plugged in position on the Tri -onic printed circuit 
boards, instead of being soldered, so that they 
can be dismantled quite easily when the child 
wishes to build a more advanced receiver. 

Each printed circuit board carries an outline 
print in orange with the theoretical circuit symbol 
represent,g the component in its position with- 
in the outlline. The component circuit numbers 

are printed in a second 
colour which further sim- 
plifies assembly. With the 
help of the detailed in- 
struction book supplied, a 
child can build in turn six 
radio receivers from the 
six printed circuit boards 
supplied with the kit. 

The printed circuits 
are made from Bakelite 
Laminate produced by 
Bakelite Limited, 12 -18 
Grosvenor Gardens, Lon- 
don, S.W.I. 

NEW MICROPHONE 
A NEW compact micro- 

phone, the Sonodyne 
II, has recently been 
introduced by Shure 
Electronics Limited. 

An unusual feature of 
this instrument is the 
variable frequency res- 
ponse which has been 
included to enable the 
user to select the best The Shure Sonodyne II 
microphone character- microphone. 
istic for the application. 

The microphone -model 540S -has a high out- 
put dynamic element with a frequency response 
of 60- 10,000c /s. The list price is £16 13s. 4d. 

This is one of the latest microphones from Shure 
Electronics Limited, 84 Black friars Road, London, 
S.E.1. 

ELECTRONIC FAULT FINDER 

THE model 22 Electronic Fault Finder, made by 
Taylor Electrical Instruments Limited, has been 

designed for signal tracing and rapid analysis of 
faults in defective receivers or audio circuits. 

The instrument is particularly 
suitable for transistor receivers 
as the highly sensitive ampli- 
fiers incorporated, together with 
the R.F. Probe, enable a 
thorough investigation to be 
made of transistor sets from 
aerial to output stages. This 
overcomes the very difficult and 
often hazardous task of remov- 
ing transistors for individual 
checking, as faulty components 
can be traced in a very short 
time whilst still in circuit. 

The loudspeaker can be used 
to replace the speaker in the 
receiver either with or without 
the matching transformer, and 
the incorporated amplifier can be 
substituted for circuits which are 
suspect. The magic eye is avail- 
able separately for A.C. or D.C. 
indication. 

This new fault finder is manu- 
factured by Taylor Electrical 
Instruments Ltd., Montrose 
Avenue, Slough. 

Some of the components which are included in Tri -ang's new Tri -onic 
Electronic Construction Kit "A ". 
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(Above) -The Taylor Electronic Fault- 
finder. 

THERMOSTATICALLY CONTROL- 
LED SOLDERING IRON 

THIS new miniature thermo- 
statically controlled soldering 

iron, has recently been developed 
by the Cardross Engineering 
Company Limited. 

The iron weighs only l oz 
and is ready for use 20 seconds 
after being switched on. It has 
a 50W rating and will be 
made available in the following 
range of voltages, 12, 24, 50, 
110 and 240. There is also 

(Right) -Avo Transistor Analyser Mains 
Unit. 

(Below) -The new thermostatically con- 
trolled soldering iron by the Cardross 

Engineering Co. Ltd. 

April, 1962 

a range of bit sizes which consists of hin., 
and ;;in. 

One of the principal advantages of this 
iron is the fact that it maintains a constant 
temperature which can be set to suit the 
requirement of the job to be done. 

The price of the iron is £2 15s. Od. and it is 
made by the Cardross Engineering Company 
Limited, Levenford Works, Woodyard Road, 
Dumbarton. 

TRANSISTOR ANALYSER MAINS POWER UNIT 
THIS is a new addition to the AVO range of 

instruments, which has been made for mains 
operation of the AVO Transistor Analyser. 

The power supply is directly interchangeable 
with the existing battery unit and provides two 
ranges of voltage from 0 -6 and 6 -12 up to a 
continuous current rating of 1A. Provision is 
made for pnp, npn polarity reversal The unit 
is fitted with an electronic cut -out which limits 
the maximum current drain to 1.25A thus 
protecting the instrument and the power unit 
against damage in the event of a transistor fail- 
ing through short circuit. The power unit is 
designed for operation from 100 -110V, 200 -250V, 
50 -60c /s A.C. supply. 

A VO Ltd., A vocet House, 92 -96 Vauxhall 
Bridge Road, London, S.W.1. 
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* VALVES 
BY RETURN OF POST 

THE MOST COMPREHENSIVE COMPETITIVE 
VALVE LIST IN THE COUNTRY 

10% DISCOUNT 
SPECIAL OFFER TO 
PURCHASERS of any 
SIX VALVES marked in 
black type (15 °ó in 
dozen). Post: 1 valve, 
6d., 2.11, ll -. 

NEW LOW 
PRICES 

GUARAN- 
TEED 3 
MONTHS 

FREE TRANSIT IN- 
SURANCE. All valves 
are new or of fully 
guaranteed ex-Govern- 
ment or ex- equipment 
origin. Satisfaction or 
Money back Guarantee 
on goods if returned un- 
used within 14 days. 

064 51- 6J5U'f 4/- 12El 17/8 DF95 
1A5GT 5/-6J6 4/-12J7GT 9/- 
1A7UT 11/- 6J7 8/6 12K 7 0T 4/9 
1C5GT 9l- 817G 4/9 12138 11/- 
105 8/- 6J70T 7/8 12KSGT 9/6 
1D6 9/9 6.03 9/612Q7GT 5/- 
1H5GT 9/9 6K6GT 6/8136C7 
1L4 8/8 6E7 6/9 
1LD5 3/6 8E70 2/3 
1LN5 4/9 6K7GT 4/6 
1N5GT 9/9 6K0GT 8/9 
1115 5/8 6K25 7/8 
184 8/. 61,1 12/8 
165 4/8 61,00 6/6 
1T4 8/6 6L18 b/- 
2A3 8/8 6L19 11/. 
2A7 9/6 6L03 8/- 
3A4 4/9 6E019 6/9 
3A5 9/. 6L1120 7/9 
306 4/6 6N7 7/8 
3Q4 7/- 6P1 7/8 
3Q50T 8/- 025 8/8 
394 8/- 028 12/8 
3V4 6/9 6970 8/. 
5R4GY 12/6 6Q7UT 8/8 
5T4 8/- 6 170 8/8 
5134G 4/9 66A7 8/6 
51.40 7/9 8807 4/9 
5Y3G 5/9 66117 8/- 
5Y3GT 5/9 66117 5/- 
5Y4G 11/- 6SL70T 5/9 
504 11/- 685170T 4/6 30FI.1 9/8 
5Z4G 7/8 6897 5/9 301,1 6/9 
57,4GT 11/. 8887 3/8 30P4 9/8 
6/30L2 9/- 6U4GT 10/6 30P12 7/8 
6.46 4/9 6V6(I 5/- 30P18 6/8 
6A7 10/- 6V60T 6/-101.1,1 9/6 
6A80 8/86X3 7/935L6UT 8/8 
6A6GT 13/8 6X4 5/- 35T 25/- 
6AB9 7/-6X5G 5/-'35W4 8/9 
6AC7 3/8 6X ruOT 5/8 337,40T 5/6 
6A115 3/- 6Y60 7/8 35Z5GT 9/- 
6A117 716 7A7 8/6 41 7/8 
OAKS 5/-786 91-42 7/6 

L5 3/- 767 7/9 toco 9/- 
MB 3/- 795 7/3 50CD6G 

6A95 8/- 7C6 7/6 19/- 
OATS 5/9 7117 7/3 50L6GT 6/8 
SAGS 7/6 7K7 9/6 52K1i 10/6 
6137 8/6 7Q7 8/8 531(U 
6390 S/- 7R7 10/8 6I6PT 
6SA6 5/9 7S7 9/- 62BT 
6BE8 5/9 7V7 7/97.-i 
6B(16G 15/- 7 Y4 6/9 78 
6BH6 81- 764 71- 80 
61336 8/. 8D3 31- e3 
6867 9/8 10C1 11/8 165BT 
613W6 7/810C2 14161803 
6BW7 5/6 10C14 8/-807(A) 
82X6 4/9 10F1 5/9 SOS 
804 3/6 1089 10/8 313 
6C5 5/6 10L14 ^I- 832A 
6426 3/9 1OLD3 7/9 866A 
6C9 111- 1OLD1114/8 9004 
6CD8G 19/8 10LD13 8/- ATP4 
6CH6 7/8 1OP13 11/- AZ31 
8D5 3/- 10P14 0/- 938 
503 9/6 10P18 -/.CIC 
606 4/3 12A6 4/0 CBL1 
CFI 4/9 12AC6 15/. G B T.31 
6F6G 6/9 12AD6 17/-CCH35 
BF12 3/- 12AE6 13/9 CL33 
6F13 6/9 12AH9 0/- CY3I 
6F14 9/8 12AT6 7/8 D77 
6F15 9/8 12AT7 5/8 D152 
61,16 8/- 12A156 9/6 
6E19 6/612AU7 8/- 
6F23 8/812AX6 e/8 
61,32 8/612ßA6 7/6 
6lr3:3 8/8 1213E6 7/6 
6J8 4/31'2B117 9/9 
835G 3/- 12C8 8/8 

-/3 
8/- 

DH 76 5/- 
DK32 11/- 
DK01 5/6 
DK92 7/- 
DK96 7/3 

126117 3/8 DL33 8/- 
l28J7 5/6 DL35 9/- 
128K7 4/9 DL65 
128N7GT7/9 DI,75 8/- 
1487 14/9 D1,82 9/- 
19AQ5 7/6 DL91 8/- 
1111iU6G Drill 6/- F B 4/500 B/- 

19/- D1.94 6/9 F11.4/8008/-1'50 519 2001 9/6 111.96 7/3 ,T1C 7/- U52 4/9 20F2 PIC DW4/330 0Z32 8/91'7O 5/8 3011 18/- 8/-/:634 12/6 0pS 51- 20P1 8/9 DW4/500 HARM) 9/8 U191 12/8 20P3 12/8 8/- HL41DD U281 9/6 2084 18/-EABC80 6/9 8/8 17382 15/- 20P5 15/- EAC'91 4/8 HN309 19/- l'301 15/- 25A6G 8/- EAF42 8/- 11V13,2 10/8 U309 8/9 
25L8G 8/9 E841 7/- 1W4/350 7/8 0329 8/9 26L6GT 7/9 EB91 3/- 1 B'41300 7/8 1 339 11/- 251,50 8/- EBC33 4/9 KLL32 8/61.001 19/- 257,40 7/- 9:BC'41 8/- Kg :1_' CM UABC'80 8/- 
257,5 8/- E6C81 7/9 KT33C 4/8 UAF42 7/9 25060 9/- EliF60 7/9 KT88 12/6 (: Bt1 7/9 30c1 7/-EBF83 9/6KT44 7/6CFC.41 -/9 
30F'.5 6/- E8E89 8/6 KT45 8/81`B161 916 811L21 12/6 KT61 8/8 4.13I'80 7/6 EBL31 17/8 KT63 5/9 CB L21 14/6 EC'91 4/8 KT76 8/61:C'CP4 14/8 EC'C31 7/6 KTW6I 5/9lY'C85 7/- ECC32 4/- KTlf62 5/9 

ECC33 4/8 KTW63 5/2 
ECC34 9/- KTZ83 5/8 
EC4)35 8/- 1,83 2/9 
ECC40 14/- LN162 7/- 
ECC81 5/6 M1'14 7/8 
EC'C82 el- 
ECC83 8/6 
ECA.'.04 6/- 
ECCBt /9 
F:CC88 18/- 
ECC91 41- 
E('F30 8/6 
81'98_ "/e 11/8 

10/6 ECH21 12/6 PCC84 6/9 
11/. Et 7/6 PCC85 8/3 
13/8 E.:1142 8/8 PC'C88 14/- 
8/8 ECU 81 7/9 PCC89 9/- 
0/6 ECFI83 6/3 i'CF80 7/- 
5/9 8CI,80 6/- PCF82 7/1 
9/8 EC'L82 9/6 PCFW 16/- 

19/8 ECL83 1117 PC'1.82 7/3 
F:1'22 7/- l'C1,n3 11/0 ['1'41 6/- 5/6 E1'36 3/3 PC1,84 7/8 C1-35 8/8 7/6 8E39 4/6 PEN45 8/6 VP41 5/6 55/- 91940 12/- PEN 46 5/- VR105/30 14/-8941 8/- PL33 8/3 

PL36 9/8 
r'L38 16/6 
'1,81 8/8 

PL8_ 6/6 
PL83 6/8 
FL84 8/- 
8I.,20 8/6 

E5180 7/9 8U25 18/- 
93181 8/881`2150 4/6 
E5t84 9/- T41 7/6 
E5185 10/-TDD4 7/8 
EN31 
EY51 

18/- 1114 8- / 

ómall 7/9 U22 8/9 EY86 7/8II34 16/- 8635 5/6 1 i5 11/6 EZ40 8/81-2d 9/9 8641 7/- U31 7/- 
E7,.80 81- C33 14/- 1781 8/6 ('3} 12/6 

1,- 

CC 880 15/. 
CCH21 12/- 
UCH42 7/3 
CCH81 8/- 
UCLE2 9/9 
UCL83 18/8 
11F41 7/6 N78 13/. 42 5/6 N168 18/-1"F00 7/- N152 S/6UF85 7/6 P41 4/8 I FyO 14/8 

2/9 P9BC80 1: 
7rL4F69 

7/- 
1 -/- 

X44 11/- 
UL46 9/9 
CL84 -/- 
UM80 9/8 
ULM 12/8 
Uh7 9/8 
l"1*8 17/. 
UY1N 11/- 
Cl--1 11/- 

11/8 EF42 7/8 
2/- EF50-BR 21- 
2/9 USA 3/- 
9/- EF54 3/3 
7/9 EF80 4/9 
9/0 E 98 6/8 

26/6 8E66 9/- 
21/- 8E89 6/9 ," 
14/- EF91 31- PX27 9/6 Xfia 11/- 9/8 EF92 4/8 FY31 9/- C7651 11/- 9/- EE96 3/- PY32 18/- X78 21/- 3/8 EL.?'2 4/6 P1'80 6/9 ._ 
51B ELIO 7/9 PY81 818 C31M 

188 
DA30 12/8 81,35 7/. PYA2 8/- 
DAC32 9/9 EL41 8/- PY83 7/- Y63 8/3 
DAF91 4/8 EMI 8/9 P7.30 9/8 Z83 4/9 
DAF96 7/3 F,1,83 11/- RI8 11/- 266 9/8 
DET19 2/9 h7L84 7/- R19 11/- 2152 4/9 
DF85 9/9 EL91 4/. SP41 2/6 Z719 4/9 
DF91 3/8 E5134 7/8 SP81 2/8 20152 7/9 

VR150 /30 
6/9 

WO1M 11 /- 
/976 4/9 
3981 7/3 
X6111 11 /- 
C63 S/6 

II/. 

/WI bes 
MOST MOLLARD, 

MAZDA. COSSOR, 

EMITRON, EMI - 

SCOPE, BRIMAR, 

FERRANTI TYPES. 

12in. 
14in. 
15 /17in. 
21in. 

HIGHEST QUALITY 

COMPARE OUR PRICES 

GUARANTE 
C Months l.' Sro111, 

£1.15.0 £3.10.0 
£2. 0.0 £4. 0.0 

£2.15.0 £4.15.0 
£3,15.0 £5.15.0 

- 
ED 

NEW TYPES 
MW 31/74 
£4 -0 -0 

MW 36/24 
£5 -0 -0 
CRM 172 
VW 43/64 
£6-0-0 

13 CHANNEL T.V.s 
Table Models. Famous Makes. Abso- 
lutely Complete. These sets are un- 
equalled in value due to huge purchase 
direct from source. They are untested 
and not guaranteed to be in working 
order. Garr. etc., 15 / -. 

I2in. £2.19.0 1413. £4.19.0 

TRANSISTORS 
RED SPOT 3/9 each. 42/- doz. 
WHITE SPOT 5/6 each. 88/- doz. 

RECTIFIERS 
For Chargers, selenium lull wave, 12 
volt. 3 -4 amps, 9/6; (Carr. 1/ -1. 250 v. 
80 niA, 5/ -; RMl, 8/6; RM2, 8/ 
RM3 9/ -; 11514, 15/8; RM5, 21/ -; 
14A86, 17/ -; 14A97, 23/ -; 14A100, 26/ -; 
16RC1.1.16 -1, 7/9; 18RA1.5 -lfi -1, 7/9; 
1911D2.2.O -l. 141 -; 14ßA1- 2 -8.2, 17/ -; 
14ßA1.2.0.3, 20 / -. 

13 CHANNEL TUNERS 
B.B.C. /1.T.A. famous makes plete 
PCF80, PCCS4. 38 31(c. I.F. 1/. 
Amazing value. 7 

SILICON DIODES 
125 v., 30" , ,A, 2 in. series ke 
superior 11.91.4, or 0.11.5, etc. 8/. Each a. 
GERMANIUM DIODES, general pur- 
pose, 9d. each, S/- doz. 

4 -speed Record Players 
Latest Turntable, together with light- 
weight Steer Galaxy dual sapphire 
crystal turnover pick -up head. Amazing 
value (plek -up only 191-), £3.10.0 Carr. 3/ -. 

CONDENSERS 
25 Mixed, Electrolytic. Many popular 
sizes. List Value E5. Our 10/- Price. 

RECORDING TAPE 
" Brami live" -in. 1200 ft., 23/6; 7 /n, 
1,800 ft., 32/8; Sin. 600 ft. 15 / -; 5193., 
1,200 ft., 21/6. 

H EADPHONES 
Ex -Govt. quality, with Jack- 7/6 
plug. Per pair. / VV 

EXTENSION SPEAKERS 
covered in Attractive Rexine. Gold 
Metal Fret. Size: 6 z 6 x 21 /6 

YY 3lfn. i 
Baffle Type. Polished wood front 
with Gold Metal Fret. else: 22/6 
ll) x 71 x 31in. 

COstandard and low loza, AX 25 yds., 12/8; 50 yds., 
22/6; lin yds., 42/6. Co -ax Plugs 1/8. 
Wall outlet boxes 3/6. 

100 RESISTORS 6/6 

100 CONDENSERS 10/- 
Miniature Ceramic and Silver Mica 
Condensers 3 pl' to 5,000 pF. LIST 
VALUE OVER £5. 

STAAR GALAXY 
SPARES 

Huge quantity (Autochangers). P.A.E. 
enquiries. 

MICROPHONES. "Eagle" 1OOC, 
With stand 49/8 

T.B.L. Crystal Stick da 35/. 
"Jennen -Crown" M.C.-110 do. 45/- 
ß.M.-3 Crystal .. de. 55/- 
"Eagle" Lapel Mike .. 29/- 
"Romagna" Crystal Mike .. 17/8 

'TRAVELLER' TAPE RECORDER 
Superior, Transistorized, Portable 
Fast Rewind, Built -in High Output 

Liated 
29 
Speaker. 

gns. OUR PRICE 15 

"GARRARD. Blimline. Very latest 
Compact Autochanger. Just released. 
Amazing value, 99.19.0. Also available 
Garrard Model 209, 68.19.0. P. 6 P.4/-. 

RECORDERS., "Verdik" Track 
Deck, Collaro 3 Speed Transcription. 
Superior reproduction, Streamlined 
Portable Case. Complete with Mike. 
Market value approx. 146. OUR 
SPECIAL PRICE 59 gna. 

A.M. /F.M. RADIOS. Latest Super 
German press button, long, medium, 
short and F.M., normally approz 680. 
OUR SPECIAL DISCOUNT PRICE 
19 gna. 

ALL WAVE TRANSISTOR. Terrl9Cally 
sensitive on short wave. Due to for- 
tunate purchase, we can offer at 18 tn.. 
ONLY. 

MULTI -METERS. "Jenner" Model 
30011. D.C. Voltage. 5-25-á0-250.500 - 
2.5K (20,000 ohms per V.) A.C. Voltage. 
10 -50- 100. 500.1000 volta, (10,001 ohms 
per V). A.C. /D.C. Current. 1,50-12A, 
0.2.5 m.a: 0.250 m.a. 25.19.0. "Jemen' 
Model M.T.-316. D.C. voltage. 0- 10.50- 
250 -500 -1000 volte. (20,000 ohms per 
V.). A.C. voltage. 0- 10.50- 250.500 -1005 
volts, (5,000 ohms per V.). D.C. 
current. 0 -50µA. 0.25- 500m.a., 65.19.0. 

P.V.C. CONNECTING WIRE, 100 yds. 
30 mil: Special Price 7/6. 200 yds. 30 
mil: special price, 12 /6. 251t. Coil, 
Coils different colours, 4/ -. 

MAINS AMPLIFIERS. 3 valve, 3 watt, 
loudspeaker, in case with controls. 
Ideal for record players, 19/8. P. 6 F. 
5/8. 

TRANSISTOR INTERCOM: High sen- 
sitivity, complete with batteries, 
usually 29, DISCOUNT PRICE 27.15.0. 

LOUDSPEAKERS 
Top makes -manufacturer fresh 

2913. 181 -; Sin, 16/ -; Sin. 19/ -; SOfn, 
22/8; 7 x 4 BI-; ä x 3 19/ -; 8 x 6 911.: 
8 x 13 29/ -. 

G ET15 Latest G.E.G. High Power, 
Contact cooled Manufac- 

turer', matched Fair Transistors, with 
Push -pull Input and Output Trans- 
formers and Amplifier Cir- afA /. 
cuit.. Knock Out Price. i 

TECHNICAL TRADING CO. 

Poet: 2 lbs. 2 / -, 4 lbs. 2/8, 7 lbs. 8/8, 15 lbs. 4/. etc. No C.O.D. 
ALL ITEMS LESS 5% AND POST FREE IN DOZENS 
(Callers always welcome). LIST OF 1000 SNIPS, 84 

350 -352 FRATTON ROAD, PORTSMOUTH. 
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"CODAR CLIPPER" ALL BAND RECEIVERS 10 -2000 METRES 
LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS 

THROUGHOUT THE WORLD. 

THE MINI- CLIPPER THE SUPER CLIPPER 88/6 
The ORIGINAL and finest one 
valve ALL BAND receiver. Out- 
standing performance. New first 
grade components throughout 
ensure top efficiency. Low loss 
air spaced ball bearing tuners - 
not solid dielectric. High gain 
Polystyrene Coils. Smart satin 
silver metal panel with engraved 
dials and grey pointer knobs. 
Chassis ready punched. Provision 
for extra valve stage. Total build- 
ing cost, with one coil 20 -60 
metres, nuts, bolts, solder, step by step plans 36,6. P. & P. 2!6. 
Other coils 10 -2000 metres and electrical bandspread available. 
Parts sold separately. Full plans, parts list 2/ -. 

PRICE!L°W 36/6 This world -famous hybrid receiver has 
achieved remarkable success. Tremen- 
dous performance with Hi -gain valve 
detector PLUS two Ediswan transistor 
amplifiers which are supplied assembled, 
only 3 wires to connect. Large precision 
dial, 7 x 4in., with 2 pointers, bandset 
and bandspread, dual slow -motion 
drives, air spaced variables. Punched 
chassis 8 x 54in. Batteries last months. 
Covers 10 -2000 metres (5 coils). Total 
building cost including chassis, valve, 
2 transistor stages, 2 coils 20 -60 and 55 -190 metres. Step -by -step 
pictorial plans, nuts, bolts, wire 8816. P. & P. 2/6. Plans only, 2/6. 
THE CLIPPER. As above but one transistor stage, 79/5. P. & P. 
2/6. Optional Front Panel, Silver Hammer finish, all holes, 6,9. 

THE CLIPPER CR45 
1E6.17.6 This A.C. Mains receiver is the latest model in the famous CLIPPER Series and combines really top 

performance with superb professional finish. It is the finest ALL BAND receiver at the price with a 

new high gain circuit using ECCBI double triode, EL84 output, EZ80 full wave rectifier. Power 
output 34 watts for 2/3 ohm speaker. Covers 10 -2000 metres (5 coils). World -wide reception. 
Outstanding features include 3 planetary slow motion drives, separate electrical bandspread, air 
spaced low loss variable, satin silver dials, silver hammer front panel. Total building cost, including 
10 x 5 {in. punched chassis, valves, front panel, 2 coils 20 -60 and 55 -190 metres, nuts,. bolts, wire, etc., 
10 pages pictorial plans, E6.17.6. P. & P. 3/6. 
Optional extra. Modern styled Cabinet, rear panel, silver hammer finish, 27,6. Parts sold separately 
Full plans, parts list, 10 pages, 3,6 post free. 

No technical knowledge required to build these fine receivers. Send 3d. stamp for illustrated leaflets, testimonials, etc. 
Advance Details now available for the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER. 

CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX 
G3IRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONTARIO. G31PA 

SPEAKERS 
Brand new 
quality units 
by famous maker 
We offer the following 
range at these very 
attractive prices 
(tax paid) 
10in. x 6in 32,10 
9in. x 5in. 20,6 
Bin. x Sin. _._- .._ -._ 16 /S 
lin. x 4in. ..... 19,4 
7in. x Sin. , 

5in. round 16,5 
Sin. round (tweeter)..._ 16,5 
24in. -round 17,10 
All the above are standard 
matching. 

P. & P. 1/6 on each. 

MAINS POWER 
PACK KIT FOR 
TRANSISTOR 

RADIOS 
9 volts -100 m.a. Miniature 
size. Price 35, -. (Ready 

assembled 45t -.) 

NEW MODIFIED VERSION ! * 'PW' 6- TRANSISTOR * 
MEDIUM & LONG WAVE 

POCKET SUPERHET 
The latest version of this fine per- 
former incorporates improvements 
giving even greater sensitivity and 
all round performance. 

250 mW Push -Pull Output 
on 24in. P.M. Speaker. 
Guaranteed first grade 
Matched Transistors. 

High H Internal Ferrite Rod Aerial. 
Printed Circuit and full instructions. * All parts sold separately. Send All parts required 

for illustrated building plans, i8e' 0.0 1/6 plus post. (Free with kit). 
Plus 21- P.P. 

Every item down to the last nut and bolt is supplied together with 
easy to follow, step by step instructions -no extras to buy. 

* ALIGNMENT SERVICE * 
We guarantee to make your set work 

We have aligned and tested many hundreds of these fine receivers, 
and offer a very comprehensive service, including fault finding, at 
very reasonable charges. Please write for details. 

PAY AS YOU BUILD SCHEME 
At no extra cost this kit may be bought in 3 complete stages of 
E2.16.8, plus 1.'6 p. & p. (Specify A, B or C when ordering). 

TELESCOPIC 
AERIALS 

Beautifully made, ideal for 
portable radios. Heavily 
chrome plated. 64in. closed , 

extending to 2ft. 6in. in 
5 sections. 

BARGAIN at $/- 
P. & P. 1/- 

TV PICTURE 
EQUALISER 

CUT OUT TV RETUNING!! 
with our Aerial Attenuator. 
Switch channels without any 
adjustment to your sec. Fitted 
in one minute. Rejects 
pattern. (Type I- channels 
I, 2 and 3. Type 2- Channels 
4 and 5). Price 10,6, P.P. I, -. 

POCKET RADIO 
CABINET 

We stock the brilliant new 
contemporary case by Osmor 
Ltd., which is suitable for 
most of the pocket radio de- 
signs in this journal. Size 
54 x 34 x tin. 12,6. Plus 1/3, 
P. & P. 

N O R C O L LTD CASTLE ROAD, CAMBERLEY, 
SURREY Phone: Camberley 22760 
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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 alternative 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. 

OSCILLOSCOPE DATA 
SIR,- Recently a number of No. 11 oscilloscopes 

(made by Cossor) were put on the market, 
together with modification data. 

l bought one of Ihese instruments, but with- 
out the data, and now it appears to be virtually 
unobtainable. Therefore, I would be grateful to 
any reader who would be prepared to lend or sell 
me the relevant information. - C. C. WIGMORE 
(64 Sisters Avenue, Battersea, London, S.W.11). 

SOLDERING TRANSISTORS 

SIR, -Mr. Walters (February issue) is in error 
in dispensing with heat sinks because he is 

using a special type of soldering iron, as the 
functions of a heat sink is not to protect a 
transistor -or other semi -conductor- during the 
operation of soldering, but to ensure that the heat 
of the device itself, during operation, shall be 
sufficiently rapidly conducted away from it, that 
the temperature will not rise more than a degree 
or so above that of the surrounding air. 

The maximum permissible dissipation of a 
transistor in operation without a heat sink is less 
than that permissible with a heat sink fitted; con- 
sequently the possible output is also less-1W 
may be obtainable from a device with a heat sink, 
'whereas only 500 or 750mW could be obtained 
without one. 

Whether a heat sink is or is not necessary 
depends entirely upon what the transistor in 
question is required to handle -safe values with 
and without sinks are given by the makers. -E. C. 
DAVIES (Southampton). 

UNIVERSAL SHUNTS 
SIR,-I was very interested in Mr. R. Traynor's 

article in your January issue. It takes me 
back to the 1920's, when I was using a Paul 
Universal Set for locating underground cable 
faults. 

An important feature of the Universal Shunt 
is that it does away with the necessity of '" double 
switching ", as with this method there is no risk 
of overloading or damaging the meter movement 
when a faulty contact develops on the range 
switch. 

I should like to point out that, although it is 
true that the deflections for a given current truly 
follow the multipliers of the shunts, regardless 
of the resistance of the meter, the error of the 
instrument will only be under one per cent. if the 
internal resistance of the meter is not more than 
one per cent. of the total resistance of the shunt. 

To confirm this, refer to Fig. 1 in Mr. Traynor's 
article (page 834). With the switch on position 1, 
and applying 100mA to the terminals; then assum- 
ing that the meter has an internal resistance of 
500t2 (i.e., 5 per cent. of the shunt value) we find 
by a simple sum that 4.77µA will pass through 
the shunt and 9523µA flow through the meter, 
giving an error of nearly 5 per cent. 

However, as any error will be constant through- 
out all the ranges it can be easily allowed for. - 
V. W. Goss (Blackburn). 

The TRUVOX Hi-Fi 
TAPE UNIT 

(Continued from page 1158) 
The performance of the model which we tested 

was to the makers' specification. The design of 
the deck itself is clean and modern and the con- 
trols are very clearly marked. The plastic cover can 
easily be removed to allow the surface of the heads 
to be cleaned, and loading of the tape into the slot 
is very easy. 

A feature which should be included on all tape 
recorders is some means of clamping the spools of 
tape to the pivots on which they fit; Truvox do this 
by means of "Hublocs" -the spools of tape fit over 
a metal collet which is expanded to hold the spools 
firm simply by turning the knurled shaft at the top 
of each pivot. Vibration of the spools during 
record, play -back, or fast rewind is thus prevented. 

To judge from the PD82, the Truvox Series 80 is 
a set of tape recorder designs which can be 
recommended with confidence; the presentation, 
style, specification and manufacture are good and 
as stated previously, the hi -fi enthusiast will he 
especially interested in the PD82 and PD84 (four 
track) models for the extension of his sound 
reproduction facilities. Two other tape units, the 
PD83 (twin- track) and the PD85 (four- track) are 
also available and of especial interest to schools. 
These have GPO jack sockets for input and output 
and a meter for the recording -level indicator. 

PRACTICAL WIRELESS CIRCUITS 
17th Edition 

By F. 1. CAMM l7'6 by post 1817 
from 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, LordonW.C.2. 
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RECEIVERS & COMPONENTS 

SPEAKER REPAIRS. Cones /Fields 
fitted. Clock Coils Wound. L. S. 
REPAIRS. Pluckley, Ashford, Kent. 

NEW AND SURPLUS Valves, guaran- 
teed, from 316. Also reclaimed Valves, 
perfect, from 1/6. Many bargains. 
S.A.E. for complete list. LEWIS, 46 
Woodford' Avenue, Ilford, Essex. 

6 VALVE 1466 
RECEIVERS NEW 

Slow motion tuning with tuning dial 
30-40 Mc /s. Alloy chassis screening cans 

etc. Valves 3 -902, 1-802, I -1502. Fx- 

changer, I -4D1. A gift at 27/6, plus 5/6 
Carr. R1392(D). Few only, crystal con- 
trolled, £4.19.6, plus 7/6 Carr., or as new 
Air Tested 16.19.6, plus 7/6 Carr. 95 -155 

Mc /s. 

J. T. SUPPLY 
309 MEANWOOD ROAD, LEEDS 7 

TRANSISTOR SETS. 0044, 20C45, 
0081 D. 20081 35/6. 0044 9/, 0045 

0071 6/3. XA102 9 /.. XA101 
8 /6. X13103 6/3. Red Spot 3/6. White 
Spot 41 -. Diodes General 1 /. 0A79 
3/, 0A70 3/ -. 0A71 2 /9. 0A81 2/9. 
GEX34 2/9. Ear pieces complete with 
plugs and jacks 100, 250 and high Z 
7/9 each. Min Caps. 1 to 32 MFD, 1/9 
each. p. and p. paid by GRAPPLE 
RADIO, 107 Neasden Lane, NW10. 

MANUFACTURER'S STOOKS of radio 
cores, components and measuring in- 
struments for disposal; send for free 
lists, enclosing S.A.E. to: S.E.I., Stock 
Disposals, Glee Street. Heywood, 
Lancs. 

KINGSLAND 
ELECTRONIC COMPONENTS 

Stupendous Offers 
Sin. Speaker, new. 3 ohms., 15/9. 
High gain Transistors and Ferrite Aerials 
3/9 each. Diodes, 1/9. All with circuits. 
XA116 Transistors. Ideal I.F. amp. 455 k /os, 
or L.F. driver, gain 12.5. 816 each. 
New. lightweight Headphones, 2000 ohms, 
General use, adjustable ready for use, 14/6. 
Driver and Output Transformers, sub- 
miniature, 10/6 pair. Volume controls, 
edgewise movement with switch 5K, 20K, 
1 meg.. miniature. 8/8 each. 
Earpieces. crystal, 9/6. Magnetic. 9/ -. 
complete with sub -miniature Jack and 
Socket or Jack and Socket, only 3/9. 
P.W. Pocket 6 Transistor Kit. Complete 
with printed circuit cabinet, transistors 
and speaker. Osmor designed kit and full 
instructions. all parts guaranteed new. 
This is the Kit for the Ambitious con - 
structor.g9.10.0. 
Try our surprise pack of accessories. if not 
satisfied return within seven days and 
money will be refunded. 7/8, P. & P. 2/6. 
6 assorted voltage droppers. 5 / -, P. & p. 1/6. 
100 assorted condensers. 6/-, P. & P. 1/8. 
6 volt or 12 volt vibrators. 3/6 each p. & p.1/6. 
Mike and pick -up transformers ideal for 
baby alarms, 4/6,P. & p. 1 / -. 
6 assorted potentiometers. 5/-, P. & P. 1/9. 
50 assorted resistances and condensers, 
6 miniature valve holders. 2 tag strips. 40. 
separate contacts each 4/9, P. & P. 1 /9. 
182 KINGSLAND RD., SHOREDITCH, 

E.S. Tel: SHO 6572. Sorry/ U.R. only. 

WIRELESS CLASSIFIED ADVERTISEMENTS April, 1962 

BATES: 6/6 per line or part 
thereof, average five words to line, 
mininnm, 2 lines. Box No. Il- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower House, Southampton St., 

London N'.('.2. 

TELEVISION TUBE SHOP 
now stock 

Tubes for every make of set 
OVER 600 TUBES IN STOCK 

2 inch. Mallard type ... £4. 5.0 
2 inch Mazda type .. ... C4.I5.0 
4 inch Mullard type ... E5. 5.0 
4 inch Mazda type ... ... E5.10.0 
5 inch Mazda type .. ... E5.15.0 
6 inch G.E.C. & Mullard type E6.12.6 
7 inch Mazda & Mullard type E6.10.0 
7 inch G.E.C. & Brimar type £6.15.0 

21 inch Mullard type 
Add 101- for insured carriage to your 
door within 48 hours, or 5/- via B.R.S. 
Terms E2 down (plus carriage). 
All cubes tested before despatch and 
guaranteed for 12 months. Guarantee 
cards enclosed with each tube. 
New Purchase of 110 °, 17 inch 
tubes - 
Slight mark, Guaranteed for 12 months. 
Mazda CME 1703 }replace AW43 -88 
GEC7405A f ES 
Shop Soiled Tubes. 
(Slight scratches or marks). Guaranteed 
12 months. Ideal for second set. 12ín. 
3/18, 3/31 37/6. MW3I -74 59f -, 14in. 
MW 36-44 52/6. CRM141 55f -. 17in. 
CRM171, MW 43- 6460( -. 
Others available from time to time. 
Please enquire old bulb required. 
Service Engineers 
Our Rebate Scheme shows real savings 
-send for details. 

Television Tube Shop 
48 Battersea Bridge Road, S.W.I I 

BAT 6659 
Just South of the Bridge. Open 

Saturdays until 4 p.m. 

COMPONENTS, VALVES. Tubes. etc. 
Write or phone for free list. ARION 
TELEVISION, 4 Maxted Road, Peck- 
ham, SE15 (New X 7152). 

"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, SE14. Tideway 6666. 

"WEYRAD" TRANSISTOR 

RECEIVER 
Long and Medium Wave, P.P. Output, all 
components available. Total cost E8.0.0. 
Cabinet to suit, 1716. Constructor's book- 
let, 1/4. 

" P.W." CITIZEN 
Ferrite Rod Aerial RA2W and Coupling 
Coil. P.50 /IAC, P.50 /2CC, P.50 /3CC. 
"Weyrad" I Watt or 500 mW Amplifier to 
suit "Citizen" (As Kit or Assembled). Send 
S.A.E. for shopping lists. 
R.A. 35 ohm Speakers. 5K Pots, Jackson 
Type '00' Tuning Gangs. 

WESTHAM RADIO SUPPLIES 
Rear of 176 Abbotsbury Road, Weymouth, 

Dorset 

TRANSFORMERS 

Output R 

Oscillator A 

N Scan Coils M 
E E 
ALBA: T301, T304, T394, T484, T494, etc... 46/6 
BUSH: TVI1A, 11B, 12A, 128, TVG12A, 
12B, TROP2A, 12B 44/ 
TVOS6, TV32, TV33, TV(34, TVG34A, TM, 
TV86, TWIN, TV36t:, TVG36C, TV4B 88/5 
TVba, TV56, TV57, TVG58, TV62, TV63, 
TWO, TVs?, etc. .. .. .. .. 94/- 
TV80 with EY5: 109/ - 
iOSBOR: 930 and T,931, 933 -4-6, 937, 938ó 
and F,939 and A and F .. .. .. 61 /e 
543T,940- 946,945,945B .. .. .. 56/8 
545F, 947, 949 .. .. .. .. .. 88/8 
DECCA: 017 and C .. .. .. 68 /6 
UMl, UM''C, 1)53, 08141C .. .. .. 74/- 
1)515, DM14, DM17, 444, 555 .. .. 
DEFIANT: 'TR1453. TR1753.. .. .. 6618 
DYNATRON: 
8K00: T693, TC810I, TS103, Td114, 
TRI'1.24, TC138,Te188, TSI93 . TRC139, TC140, T141, T V 142.. 54/- 
T161, TCI 62,T164,'r165, etc. 78/6 
TC208, TV'209, T231, T221, T281F, T248, 
T28a, 1"284, T293, etc... .. .. .. 59/6 
FERGUSON: 103T, 106T, 1151, 135T, 145T 65 /e 
941T -953T inclusive .. .. .. 58/6 
991T -997T inclusive 
S03T -246T inclusive .. .. .. 88/6 
306T, 308T .. .. 64/- 
FERRANTI: 14T3, 14T'F, 13T4 .. .. 47/6 
17K3 and F, 17T3 and F .. .. .. 47/6 
17K4 and F, 178K4 and F .. .. .. 4716 
17T4 and F .. .. .. .. 47/0 
14T5, 178K5, 17K5 47/6 
O.E.C.: GT1251, BT1252, BT1748, BT1748, 
BT4743 .. .. 48/6 
BT4643, BT6147, BT5246 -48 .. .. 88/6 
15T5348- BT5643R Inclusive .. .. .. 48/6 

and 88 /8 
H.M.V.: 1824 and A to 1831 inclusive .. 88(6 
1840, 1841, 1842.1848 .. .. .. .. 86 /6 
All modele available. 
INVICTA: T118, T119, T120 .. .. .. 54/- 
All other modela available. 
S.B.: LITIO, LVT60, LFT60, MV60 .. 106 /6 
All models available. 
MARCONI: AR modele available. 
MASTERADIO: Most models In stock. 
McMICHAEL: Most modele In stock. 
MURPHY: V200, V202C .. .. .. 56/8 
V240, V250 94/- 
PETO SCOTT, PHILOO: Most models in stock. 
PAM: 608,909,962,953,958 .. .. .. 54/- 
PHILIPS: 1768U, 21881I .. .. .. 104/ - 
1100V, 1200V .. .. .. .. 74/- 
122GU, 1236V, 1238V .. .. .. 74f- 
114UF, 11413M, 116Ú .. .. .. .. 74/- 
1437U, 1446U . .. .. .. 74/- 
Most modela In stock. 
PILOT: Most modele in stock. 
PIS: CTM4,FV4C,FV4COL .. 54/- 
\'4, VT4, V7, VT7 .. .. .. 54/- 
LV30, FV1, FV1C .. .. 88 /6 
0817 F, CLM17F, CW 17 .. 68/6 
CW17C, CW 17CF, CW17F, etc. .. 68 /8 
Most models in stock. 
RAYMOND: Most models In stock. 
REoENTONE All models available. 
R.O.D.: 6017T, 7017, C54, etc. .. .. 58/6 
Most models ln stock. 
SOBELL: T517, T346 .. .. .. 
Most models in stock. 
STELLA: BT6721U .. .. .. .. 104/ - 
ST8617U, BT8621U .. .. .. .. 104/ - 
ST8917U .. .. .. .. 104/ - 
ST6414U, 8T6417U .. .. .. .. 4/- 
ST8314U .. .. 74/- 

ULTRA: 86 series, 815 sertes, with U26, etc., 
mnplate.. .. .. .. 
Most models in stock. 
VIDOR: 054217- CN42311aeluefve .. 64/- 

Post awl Packing 3/6 t 

Also: Used O.P. Tzs., Scan Coils, etc. 
ALL GUARANTEED 90 DAYS 

(Ail enquiries B.A.E.) 
Write for SAME DAY DISPATCH to 

78/6 

MARLEY SUPPLIES 
21 Pitlake, Croydon, Surrey 

r'ro.d.,,e Olii 
And at S We08eld Road, s.W,16 heat Streatham 

Library) 
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DON'T READ THIS 
unle < .i repair Itadu, usd TV set:. Halve 
the cost of repair, by using our surplus or 
reclaimed Valves and Tubes. Most compre- 
hensive selection at keenest prices. All 
valves re- tested before despatch and guaran- 
teed to be In good working order. 
íA7 

1115 
INS 

4THA 
6U4 
5V4 

6A7 

SAGS 

8ÁQ6 
6AÚ6 
6AV6 
6BA8 
88516 
6BJ6 

7 
63V6 
808 
8C9 

811'68 

6J5 

eJ7 

8681.L6 

6 

8L020 

8P1 

60Á7 
66167 

BL7 
6657 
61.75 

6X5 

7C5 

718 
7/6 

418 
8/- 

Ì B 
7/8 
31- 
81- 

1- 
4/6 

4/6 
818 

7/8 

6 
61- 
61- 

418 

8 

8d8 

4/e 

7/6 
4/6 

451- 8- 
4//8 

81- 
4/6 

4/6 
7818 

7S7 7/8 EF93 418 
1001 7/6 EF94 4/8 
12A6 6/- EF95 4/6 
12E1 12/6 EK2 7/8 
12.17 7/6 EK32 7/8 
12K7 4/6 EK90 418 
12Q7 81- I7L33 I- 
126N7 81- EL41 81- 

L8 6/- 
- ÉLL901 816- 

25Z4 81- EL91 4/6 
2513 6/- EM34 7/6 
2516 6/- EY91 6/- 
35L8 6/- EZ90 418 
35Z4 6/- 

1- KT61 6 8 ^í/8 
5005 4/6 KT67 716 
50L6 6/- KT81 7/6 
75 51- KTW61 4/6 
78 5/- KTW63 4/6 

85M 6/- MIN 5/4/8 - 
807 5/- M1112 51- 
954 3/- N78 81- 
5783 6/- N108 7/8 

94002 
g3i- 

0A2 
81- 

AZ1 718 00Ó3 6/- 

CS L31 158 
0M4 

618 
OCHOS 7/6 OM9 4/6 
CI,33 10/- OM1O 7/6 
CY31 7/6 Pen 360 7/6 
01-183 418 Pen 45 4/6 
DL63 4/6 U50 6/- 
EAC91 4/6 U62 4/6 
EAF42 6/- UAF42 81- 
EBC33 418 UBC41 81- 
EBC41 6/- UBL21 12/8 
EBC90 4/8 UCH21 12/6 
E88C 8/- UCH42 81g- 

el- ECH35 6/- i F3 46/I8 úÚ71 7ÌB 
EF37A 6/- WTT 416 
EF39 4/6 X81 8/- 
EF41 8/- X77 4/6 
EF92 4/6 X79 7/8 

Most pre -war 4, 5, 7, 8 and 9 pin valves, 
British, American. Continental. 5/- each 
Postage and packing (all valves) ed. each. 
Orders over 61.0.0 post free. 
NEW TRANSISTORS. Red spot 2 /6. 
0045. OC72, 0078 7/8. 00201 (silicon) 17/6. 
SP34.RS bin. 5 / -, 7 x 4ín. 7/8. P. & P. 21, 
LINE O. Tr. from 20/, Many types. 
CONSTRUCTOR'S PARCEL. 2 ibe. assor- 
ted parts from TV sets. Resistors, conden- 
sers potentiometers, electrolytice, valve 
holders. 7/8. P. & P. 2/6. 
VALVE PARCEL. 12 valves all different 
as taken out of TVs. Ideal for spares, test- 
ing, etc. 8 /6. Postage 1/6. 
Before you decide to purchase anything 
send a S.A.E. for our complete FREE list 
of 1.000 valves, tubes and transistors. You 
will be amazed at our prices. For quotation 
by telephone ring VAN 8822 "St. John's 
Radio ", 3 Jews Row. London SC.W.18. 

"LITON" PHOTOELECTRIC 
CONSTRUCTION MANUAL 

10 Interesting Pilo '1'011 164 I'R ll l'ItO- 
JECCS, tully described with building plans 
and circuit diagrams which can be easily 
made by amateurs from standard compo- 
nents. Hints on the use of photocells and 
phototransistors. A mine of practical 
information for the experimenter. All units 
available, ready built or in kit form. 

1. Battery burglar alarm, Kit 65 / -. 
2. Mains burglar alarm. 
3. Light saver. 
4. Customer announcer. 
5. Simple garage door opener. 
6. Photoelectric counter. 

Price (2-6) Kit 64.12.8. Built 25.10-0. 
7. Long range infra -red mains alarm. 
8. "MIRA" Miniature infra -red battery 

alarm. Total consumption 0.2 watt. 
9. Motorised garage door opener. 

10. Door opener with electronic lock. 
If you are interested in electronics or 
electro- mechanical gadgets send 0- stamp 
for this 24 -page, profoundly illustrated 
publication to: 
"ST. J011N's RADIO," 1 Jews Row. 
London SWI8. Phone: VAN 8822 

RECEIVERS & COMPONENTS 
continued) 

Send S.A.E. 

for 
Latest List of D:.,posals 

VALVES 
TUBES 
RADIOS 
ELECTRICALS 
STEREOS 
HI -FI 
AERIALS 
Etc. Etc. 
/ STATE REQUIREMENTS 
', WE'LL DO OUR BEST / 

MAZEL RADIO DISPOSALS 

124138 LONDON ROAD 

MANCHESTER 1. 

LANCS. 

POWER IN PACKETS. The following 
HT Batteries have just arrived and 
are of very recent manufacture. Get 
yours while you can -first come, first 
served. 18ín. set Hts 162 x 12 x 3v. 
90 x 60 x 4, v Brass Cap. 126v cell 
type fully tapped from 60v. All bat- 
teries shown 818 each plus 4/3 post- 
age. Xtal control units I Xtal, valves 
and dozens of components. 10/- each 
plus 5/- postage. DIGGINS, 129/131 
Radnor St.. Hulme. Manchester 15. 

CLEARANCE AMPLIFIER OFFERS 

Vigil Fidelity 
Push -Pull. 15 
watt. Twin in- 
put. Very high sensitivity. 
Valves used: 
ECC83. ECC83. 
EL84.EL84,EZ81. 
Negative feed- 
back. Separate 
Base and Treble 
Controls. 3 and 

15 ohm outputs. 67.1^.0. plus 7/6 carriage. 
Similar 35 watt, £10.10.0, plus 7/6 Carr. 

SEND FOR FREE LEAFLET 

STROUD AUDIO 
Bath Road, Stroud, Gloucester 

RECEIVERS & COMPONENTS 
(continued) 

A.1. BARGAINS. Post free. 0070, 
0071 5/9. 0072, 0078, 0081 6/9. 
0045 8/9. 0044 . 910. 00171, 00170 
12/9. 0065 20/, 0066 22/ , 0C19 
0016w 42/ -. 2 -0072 13/3. 0A70, 0A79. 

í 1, É 115 14 E1 6D2, EB9 91/ ECL8Ó/3.6F 
1/9. 10F1 2/3. RTC, crystal mikes 
hand /table 19 /6. Few last month's 
bargains available. Let us quote for 
any of your needs. C.W.O. A.1 RADIO 
COMPONENTS, 14 The Borough. 
Canterbury, Kent. 

ANY KIT Built and Tested. Radios. 
Amplifiers. Teat Gear. etc. Good 
workmanship, prompt return. Send 
details of kit and S.A.E. for quota- 
tion. Ready built: Good Companion 
£11/15/ -, and Pocket Companion 
£8/10/8. R. J. DYMOKE, 16 Hayeroft 
Road, Stevenage, Herts. 

MISCELLANEOUS - ELECTRONIC MUSIC? - 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes. It has 5 octaves. 2 manuals and 

With 
pedals with 

variable 
4 etatt ckkse 

ou can play With its 
Write 

efos and Swing. 
Write NOW for free leaflet 

Maude 
further 

details to C. Sc S., YO Maude. Street, 
Darlington, Durham. Send 21d. stamp. 

SOUND RECORDINGS 

RECORDING TAPE, save up to 30 %, 
send for list; also 50 second -hand 
recorders In stock. E. C. KINGSLEY, 
& CO., 132 Tottenham Court Road. 
London, W1. WS 6500. 

THE FAMOUS "TELEFUNKEN" 
TAPE HEADS. 30/20 Kcs. TWIN 
TRACK. RECORD /REPLAY AND 
ERASE BRAND NEW 301- The Pair 

LIST 5 Gns. 

A. Fanthorpe Ltd., 6-8 Hepworth 
Arcade, Hull, Yorkshire. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from the great book "The 
Principles of TV Receiver Servicing." 
10/6 all book houses and radio whole- 
salers. If not in stock, from Secre- 
tary. I.P.R.E., 20 Fairfield Road, 
London. N8. 

METAL WORK 

METALWORK. All types cabinets, 
chassis. racks, etc. to your specifica- 
tions. PHILPOTT'S. Metalwork' Ltd. 
Chapman St, Loughborough. 

BRIAN E. HAMPSHEIR (R & T) LTD. 
Dept. PWA 23 NORTHCROSS ROAD 

6FI3 EF80 EF9I 6P25 10FI Z77 
EB9I 6P28 6F1 EF50 L63 6F12 

GUARANTEED 100% ALL AT ONE PRICE 

LI for 10, p. & p. FREE 

S.E.22. 

ECL80 
25L6GT 
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FOR SALE WANTED EDUCATIONAL 
(continued) 

100 BAYS of Brand New adlustable 
Steel Shelving. 73in. high by 34ín. 
wide by 12in, deep, stove enamelled 
dark green. Sent unassembled. Six 
shelf bay £311510. Sample delivered 
free. Quantity discounts. N. C. 
BROWN LTD., Eagle Steelworks, 
Heywood, Lancs. Tel: 69018. 

ASK your dealer for American Ferro - 
dynamics. "Brand Five" Recording 
Tapes -the best tape value! 

AMATEUR LICENCE Morse Records. 
The Rhythm Method of teaching 
morse is the quickest and cheapest 
known. For full details and special 
beginner's offer. S.A.E.: " MORSE - 
REC ", 45 Green Lane, Purley, Surrey. 

ITY CONVERTERS, Stirling, Aerialite 
50/- post paid. O.D.B., 25 Ramshead 
Approach. Leeds 14. 

OPENING OFFERS FROM AUDIO 
CENTRE. We are celebrating our 
opening as high fidelity specialists 
by offering up to £10 worth of FREE 
gifts, Tapes, Loudspeakers, Records, 
etc., to new customers. Send for lists, 
stating your requirements, or order 
now for rapid mail -order service, post 
free. Examples of equipment avail- 
able immediately: Brenell Stereo 
Tape Deck £39/8!: Garrard 41IF 
transcription unit with stereo pick -up 
£20/171 -; B.S.R. TU9 4 -speed turn- 
table with pick -up £511213; Garrard 
TPA12 transcription pick -up arm 
£4116/5; Garrard EV26 stereo ceramic 
cartridge £2/8/2; ' Dust Bag " 
£114/1; Audio Fidelity's amazing 
stereo record "Baldwin Organ " this 
will test your bass speakers!) 48/ -; 
all Tapes including Zonatape 1,200ft 
(5 ;in.) 35/; 1,8001t (7in.) 50/. In 
fact, we can supply all your high 
fidelity equipment with all the free 
advice you need. Mail Order only or 
by appointment. Terms C.W.O. 
AUDIO CENTRE Britannia House, 
Corporation St., Sheffield 3. (Phones 
Sheffield 47320 and 20588.) 

HIGH QUALITY R.C.A. Varacoustic 
Microphones, model L.M. 16203 (600/ 
250/50 ohms). Reconditioned £10 
each. Second -hand in working order 
£8 each. O.W.O. MOSS EMPIRES 
LTD., Sound Dept., Cranbourn 
Mansions. Oranbourn Street, London 
W02. 

CAR AERIAL SOCKET kit of parts 
and instructions for fitting to any 
type radio. No soldering. 10 /- post 
free. H.R. RADIO, Braman Lane. 
hheffield 2. 

a 
WANTED 

WANTED NEW valves and transistors 
any quantity. S. N. WILLETS. 43 
Spon Lane, West Bromwich, Staffs. 
Tel: WEB 2392. 

A PROMPT CASH OFFER for your 
surplus Brand New Valves, Speakers, 
Components, 'rest Instruments, etc. 
R.H.S., Beverley House, Mannville 
Terrace. Bradford 7. 

WANTED VALVES 
AM typas for prompt cash. Must b. 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Stroot, Loads 7 

WANTED, TEST GEAR. Meters. 
Valves. Components, Communication 
sets, Amplifiers. HUGGETTS LTD.. 
2 -4 Pawsons Road, West Croydon, 
Surrey. 

NEW VALVES WANTED 
Any type, any quantity 

CASH PAID 
R.S.T. 211 Streatham Road, 

Mitcham, Surrey. 
Telephone: MITCHAM 6201 

NEW VALVES bought, state price. 
A.D.A. MANUFACTURING CO., 172 
Alfreton Road, Nottingham. 

WANTED. Engineer to build tran- 
sistor oscillator. Private or trade. 
Box 34. 

SERVICE SHEETS 

SERVICE SHEETS, Radio, TV, 5,000 
models. List 1/-. S.A.E. enquiries: 
TELRAY, 11 Maudland Bk., Preston. 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. - JOHN 
GILBERT RADIO, 20 Extension, Shep- herd's Bush Market, London W12. 
(Phone: SHE 3052). 

SERVICE SHEETS 'for all makes of 
radio and TV, 1930 -1962. Prices from 
1/- with free fault -finding guide. 
Catalogue of 6,000 models 1/8. 125 
Radio /TV sheets covering 370 popular 
models 20/ -. S.A.E. inquiries HAMIL- 
TON RADIO, Western Road, St 
Leonards, Sussex. 

38 SET WALKIE TALKIE 
CIRCUIT INFORMATION 

Alignment procedure. Faults. Components 
Diagrams etc. P.O. 5 / -. 

18 SET TRANSMITTER RECEIVER 
CIRCUIT INFORMATION 

Description Operation. Values. Diagrams, 
Tests. etc., P.O. 5 / -. Your address in block 

capitals, please. 
CAMPBELL 

Everland Road, Hungerford, Berks. 

SERVICE SHEETS. Radio and Tele- 
vision 4/. each, list 1 / -. All old and 
modern receiver sheets available. 
Faultfinder files, 2/. each. List now 
available 1 / -. SP DISTRIBUTORS, 44 
Old Bond Street, London WI. 

FAULTFINDER FILES, showing com- 
mon faults that each receiver is 
prone to and other useful servicing 
information, 2/- each. List 9d., plus 
postage. S.P. DISTRIBUTORS, 44 
Old Bond Street. London, WI. 

SERVICE SHEETS, Radio and TV 
4/. each. List 1 / -. All orders des- 
patched on day received. Also 
manuals for sale and hire. S.A.E. 
please. SULTAN RADIO, Pantiles 
Chambers, Tunbridge Wells, Kent. 

LEARN RADIO AND ELECTRONICS 
the new and practical way! Hosts of absorbing experiments carried out at 
hcme 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! 
No previous experience needed. No mathematics used. Free brochure 
from: Dept. 11 P.W. RADIO - 
STRUCTOR. Reading. 

THE Incorporated Practitioners in 
Radio and EIectronics ( I.P.R.E.) Ltd.. 
Membership Conditions booklet 1/- 
Sample copy of I.P.R.E. Official 
Journal, 2/- post free. Secretary. 20 Fairfield Road, London N8. 

X-b ± ./b2 - 4 ac 

2a 
DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

I IF Dryden Chambers, Oxford St. 
London, W.I. 

Name 
Address 

-......._..._.----.... .____.r._........._.._...__..._ 

HOW AND WHY" of Radio and 
Electronics made easy by a new, non - 
maths. practical way. Postal instruc- 
tion based on host of experiments 
and equipment building carried out at 
home. New courses bring enjoyment 
as well as knowledge of this fascinat. 
ing subject. Free brochure from: 
Dept. P.W., 12 RADIOSTRUCTOR, 
Reading. 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy: 
short training period: low fees: 
scholarshins, etc. available. Boarding 
and Day students. Stamp for prospec- 
tus. WIRELESS COLLEGE, Colwyn 
Bay. 

ELECTRONICS 
Key to YOUR future? 
An exciting career - A new Hobby - 

Your own spare or 
full -time BUSINESS! 

New experimen- 
tal course in- 
cludes big kits 
for building test 
gear and a com- 
plete AM /VHF 
receiver. 

FREE brochure from 

RADIOSTRUCTOR 
DEPT. E77, READING, BERKS. 
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EDUCATIONAL 

Radio 
/ 

TP'el'%.bQ0n 
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.II 

SITUATIONS VACANT 

SITUATIONS VACANT 

TV AND RADIO, A.M.BrIt.I.R.E.. 
Ci:v and Guilds, R T.E.B. Cert., etc. 
non '' No pass -- no fee " terms. Over 
95-, successes. For details of exams 
an.1 courses (including practical 
apparalusl in all branches of Radio. 
TV and Electronics, write for 148 -pace 
handbook. free. B.I.E.T. (Dept. 24201. 
29 Wright's Lane. London W8. 

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 95r4 successes. For details 
of exams and courses in all branches 
of Engineering. Building, Electronics. 
etc., write for 148 -page handbook, 
free. B.I.E.T. (Dept. 242B), London 
W8. 

ENGINEERS REQUIRED, experienced 
in audio techniques and relay 
circuitry. for work on public address 
systems. Also VHF test engineer for 
television equipment. Wr:te giving 
details to: CLARKE & SMITH MFG. 
CO. LTD.. Hanworth Air Park, Eel - 
tham, Middlesex. 

MINISTRY OF AVIATION (Inspection Division) 

Skilled Inspectors 
required for 

(I) Radio, Radar, Components and Electrical Ancillaries. 

(2) Gauges, Tools, Instruments and Engineering Products. 

Posts (including some for aircraft engines and guided weapons) 
exist at Bromley, Woolwich, London and Home Counties areas, 

Manchester, and elsewhere in United Kingdom. 

Varied and interesting work with opportunities for gaining 
valuable experience and further training. 

Pay E13 6s. Od. to £14 Is. Ocl. per week or LI4 6s. Od. to 
L15 6s. Od. per week (London rates slightly less elsewhere' for 
5 -day week) according to ability and class of work available. 
Excellent prospects of promotion to grades with pay ranging up 

to £1,400 a year. 

Post coupon (or telephone Imperial 2600 Extn. 19) for further 
information. 

To: The Personnel Officer, Inspection Division, 

Aquila, Golf Road, Bromley, Kent. (P.W.) 

Please send me further details of skilled inspector posts 

in (type of work desired) 

at (area). 

Name 

Address 

SITUATIONS VACANT 

UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 

ATOMIC ENERGY 
ESTABLISHMENT, WINFRITH 

Vacancies exist at the A.E.E., Winfrith, for 

ELECTRONIC 
INSTRUMENT MECHANICS 

Applicants should have experience of 
electronic equipment and industrial process 
control instruments, and of work involving 
fault diagnosis, repair and calibration for a 

wide range of instruments used in nuclear 
reactors and associated experiments. The 
work requires a good knowledge of instru- 
ments for measuring and automatically 
controlling flow pressures and temperatures 
of liquids and gases, as well as pulse tech- 
niques, wide band and D.C. amplifiers, 
counting circuits and associated test 
equipment. 

Excellent working conditions including 
sick pay and pension scheme. 

Further details and an application form 
may be obtained on request from 

THE LABOUR DEPARTMENT, 

A.E.E., WINFRITH, Dorchester, Dorset, 
quoting ref. IM/ NAT /1N. 

RADIO MECHANIC required for work 
on transistor kits. Good wages and 
prospects for capable person 

SAVOY ELECTRONICS LTD., Maiden 
Lane. Strand, London, Wet. Phone 
TEM 5484. 

®L L IoTr_® 
line Io inc sed commitments in this Divislen. 
vacancies now exist at our ltuohester establish- 
ment for 

INSTRUMENT MECHANICS 
SERVICE ENGINEERS 

Applicants for positions a instrument math. 
sides ,asst have hail experience in the over - 
boob 

[Mist 
and mud ilk atio of airborne 

mechanical, electrical and e eetrouic inetrume- 
tatem, and +sleeted applicants will be expected 
to deal with complex eyuipmeut from the 
lnls+t types of British and American automatic 
lends. < .. 
Service engineers, in addition to the above re- 

itoireniieuts, must produce evidence of previous 
employment in a similar capacity or demon - 
trate their ability to represent the Company 
tit all levels. 
I I you are interested in either of thew positions 
and would site to work within easy reach of the 
south Coast resorts, please apply by letter Ih 
ne Ilrxt I,.ta se to the Personnel Manager, 
.inotlug rei '.77 when an Interview will be 

arranged. Working conditions, salaries and 
promotion prospects will be discussed at Ws. 
Intervies. 

ELLIOTT BROTHERS (London) LTD 
AVIATION SERVICE AND REPAIR DIVISION 
AIRPORT WORKS, ROCHESTER, KENT. 

CITY AND GUILDS (Electrical, etc.) 
on "No pass -no fee" ternis. Over 
95% successes. For details of Electri- 
cal Engineering. Aptlied Electronics, 
Automation. etc., send for our 148 - 
page handbook, free and post free. 
B.I.E.T. (Dept. 242A), 28 Wrighi'a 
Lane, London. W8. 
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MAKE ALL 

SOLDERING 

JOBS / 
EASY 

with 

PRACTICAL WIRELESS 

ALL THE 
HEAT IS 

IN THE TIP 

W. GREENWOOD ELECTRONIC LTD. 
677 Finchley Rd., London, N.W.2. Tel.: SWIss Cottage 3383/4 

MINIATURE SOLDERING INSTRUMENTS 

NAIN VOLTAGE 
200/220 and 230/250 
volte with 10 watts 
for 670 °F or 15 
watts for 715 °F. 
Price 32/6. 

LOW VOLTAGE 
Range of 0, 12, 24 
and 50 volte, with 6 
to 24 watts for up 
to 932 °F operation, 
l'rioes from 25/ -. 

April, 1962 

GIAK. This Month's Bargains 
* SHADED POLE MOTORS * 
230v. or 110v. operation. Ideal for fans, blowers or models. 
One only, 1216, plus 2/- p. & p. Or pair, El, plus 2/6 p. & p. 

* AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar 1(25, 
6d. per yard. K35B Telecon (round) 116 per yard. Post on above 
feeder and cable 116 any length. 
COPPER WIRE. 14 G., H/D 140fc. 171 -; 70ft. 816. P. & P. 2/ -. 
Other lengths pro rata. 
RIBBED GLASS. Sin. aerial insulators, 119 each. P. & P. 1/6. 
up to 12. 
CERAMIC FEEDER SPREADERS. 6in, type F.S. IOd. each 
P. & P. 2/ -. 
CERAMIC "T" PIECES. Type A.T. for centre of dipoles, 
116 each. P. & P. II -. 
2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in 
box with I x 25in. mast head bracket. PRICE 491 -. P. & P. 3/6. 
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low 
loss, 118 per yard. P. & P. 2/ -. SO ohm, 300 watt coax, very low 
loss, 119 yd. P. & P. 21, 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc /s in 3 
switched bands, 3.5, 7, 14, 21 and 28 Mc /s. Ham Bands, marked 
on scale. Complete with indicator bulb. A MUST for any 
Ham shack. 2216 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ball race bearings. 50 9F, 519. 100 pF, 616. 160 pF, 
716. 240 pF. 816, and 300 pF, 916. All fitted with rear extension 
for ganging. P. & P. 1 / -, Also Flexible Couplers, II- each. 
B.I. 8 MFD. 1,200 v. D.C. Wkg. Capacitors, 12,6 each. P. & P. 
2/ -. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. "P ", 110 Dale End, Birmingham 4. (CEN 1635) 
(No C.O.D. under LI please.) (By return service). 

LOOK! 
TRANSISTORS 

YELLOW SPOT A.F.6 volt, Now only213. 
RED SPOT 31- each, 3 for 816, 
WHITE SPOT 31- each, 3 for 8,6. 
YELLOW /GREEN 3,3 each, 3 for 9f -, 
RED /YELLOW NOW ONLY 416. 

MULLARD TRANSISTORS, NOT 
SURPLUS 

OC71 6,6, 0072 81- matched pairs 161-, 
0078 8, -, OC81 81 -, 0C44 III-, 0C45 101 -, 
0C170 13,6, 0C171 14,6. 
GERMANIUM DIODES, I,- each, 3 for 
216. 

MULLARD DIODES OA70, 0A79 or 
OA81 3l -, 0A91 or OA95 Miniatures 3,6. 
OSMOR COMPONENTS for P.W. 
Superhet, DOWN IN PRICE. 
PRINTED CIRCUITS, NOW ONLY 7,6. 
FERRITE ROD AERIALS, NOW 8,6. 
DRIVER & OUTPUT TRANSFOR- 
MERS REDUCED TO 16,3 pr. 
LATEST CABINETS for POCKET 
SUPERHET, 12'6 each. 
CRYSTAL EARPIECES with LEAD and 
PLUG REDUCED to 7'6. 
LOW IMP EARPIECES with LEAD and 
PLUG, DOWN TO 713. 
MINIATURE TRANSISTOR TRANS- 
FORMERS, P.P. Driver 4. 5:1 P.P. Output 
20:1 Boxed with Spec., ONLY 916 pr. i DRXI CRYSTAL SET COILS M. & L., 
with Circuit, 2,6. 
TRANSISTOR HOLDERS, 1,3 each., 3 
for 3,6. 
REACTION CONDENSERS .0001 3, -, 
.0003 3,9, .0005 4,.. 

ALL SENT POST FREE IN U.K. by 

PRICES 
DOWN 

PETHERICK'S RADIO 
SUPPLIES 

22 High Street, Bideford, N. Devon 
Tel.: Bideford 1217 

S.A.E. WITH ALL INQUIRIES PLEASE 

BBC - ITV - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft, 19/8. External, 
S /D, 26/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array, 24/ -. 5 
Element, 32/8. Wall 
mounting, 3 Element. 33/9. 
b Element. 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element. 
41/3. 1 +5 Element. 48/9. 
Wall mounting. 1 +3 Ele- 
ment. 56/3. 1 +5 Element. 
63/9. Chimney and mast 

mounting units also available. 
F.M. (BAND 2). Loft "H ", 28/ -. 3 Ele- 
ment loft, 52/8. S/D loft, 12/8. External 
S /D, 28 /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 6d. stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3B, Godstone Road, Kenley, Surrey. 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1962 

New Edition 38/ , Postage 2/6. 
World Radio and 'IV Handbook 1962 by 
Johansen, 18/9. Postage I / -. 
Amateur Radio Handbook by R.S.G.B. 
New edition 34/ -. Postage 2/3. 
Transistor Circuits for Radio Controlled 
Models by Boys. 7/8. Postage 6d. 
Transistor Subminiature Receivers for 
the constructor. 5/ -. Postage 6d. 
Guide to Broadcasting Stations 1962 by 
W.W. 3/8. Postage 6d. 
RADIO, TV Tube, Diode and Transistor 
EguivatentsManual, 9/6. Postage 9d. 
Radio Valve Data. New edition, by Wire- 
less World. 8/ -. Postage 9d. 
Mollard Reference Manual of Transistor 
Circuits. 12/8. Postage 1 / -. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

H ^c EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for .. . 
S.W. Receivers and Kits of Quality. 

Ii.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 inc. 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. 

POST THIS COUPON NOW! I 
"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH), 44 Old Bond Street, 
London W.1 

Please send me FREE and without 
obligation your 1962 literature. 
NAME I 

ADDRESS 

J 
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EDDY'S cNoTrm) LTD. 
172 Alfreton Road, Nottingham 

New or Surplus VALVES 
Guaranteed and Tested by Return Post. 

AC2/ 
PENDD 

716 
CIC 916 
CL33 1116 
CY3I 916 
DAF9I 419 
DF91 316 
DF92 316 
DF96 611I 
DK96 8111 
DK91 516 
DL93 4/11 
DM70 6111 
EAC9I 419 
EB34 116 
EB4I 4111 
E1391 316 
EBC33 5111 
EBC41 716 
EBC8I 716 
EBF80 81- 
ECC35 619 
ECC81 513 
ECC85 6111 
ECH42 719 
ECL82 91- 
EF36 31- 
EF37A 5111 
EF39 5111 
Ef40 1213 
EF4I 716 
EF42 6/II 

EF50 119 
EF9I 316 
EF92 416 
EF94 7/II 

EF95 6111 
EF184 1216 
EL32 6111 
EL85 10/3 
EL9I 416 
EZ40 613 
EZ41 7/- 
E280 613 
GTIC 6111 
HL23DD 616 
KT33C 616 
L63 3111 
MU14 7l- 
0Z4 5111 
PCC85 9/6 
PCC88 1216 
PCC89 1016 
PCF82 916 
PCL84 1216 
PCL85 1016 
PL36 13/6 
PY3V 916 
PY32 1216 
PY80 616 
PY82 5111 
PZ30 916 
PEN46 416 
PEN36C 81- 
SP61 216 
TDD4 716 
U25 1216 
U26 10111 
UBC4I 716 
UCH42 7/6 
UF4I 8/11 
UF42 9/6 
UY4I 613 

VP23 616 
Z63 51- 
Z77 316 

105 716 
1L4 316 
IR5 516 
155 419 
IT4 3/6 
SZ4G 716 
6AG5 3111 
6AC7 41. 
6C4 316 
6F1 616 

6F13 6111 
6F15 616 
6F33 616 
6J7G 51- 
6K7G 1111 

6K8G 516 
6P25 916 
6Q7G 5111 
6SA7M 519 
6SG7M 4/9 
6SL7GT 616 
6SN7GT 4/3 
7C5 6111 
10F1 416 
12A6 
12AH7 216 
20D1 816 
20P1 9/6 
25L6GT 816 
80 6/11 
954 116 

955 316 
956 2/6 

BUILD YOUR OWN 
CAR RADIO ! 

7 Transistors 
Long and Med- 
ium Waves. 
Two watts 
output RF 
stage and auto- 
matic gain 
control. (6 or 

12 volts, please state). Suppled with 
full instructions at 101 Gns. 
Size: 71 x 71 x 24in. 2 
Speaker 17111 extra (7 x 4 ellipti if 
required. Postage and packing 5/- 
extra per kit. 

NIFE ACCUMULATORS. 1.25v. Size 
3 x 23 x sin. 7 amp hrs., weight 13 ozs. 2111 

each. P. & P. 2/ -, one only add 9d. per cell. 

POCKET RADIO. 2 Trans. with min. 
speaker, complete with all parts. Wiring 
diagram and full instructions. 27/6. Bait. 
11-. P. & P. 2/ -. 

THROAT MIKES. 21- ea. Post 10d., could 
be used for electrifying musical inst., etc. 

VIBRATORS. 12 volt, 4 pin, 4111. 6 volt, 
4 pin, 8,11. Post I/O. 

GERMANIUM DIODES, 9d. each, 
71- dozen. Post 6d. 

NEON MAINS TESTERS, and screw- 
drivers, 3'6. Post 6d. 

HAND MIKES. Carbon 4/11. Post 1/6. 

All Above are New and Guaranteed 

Any parcel insured against damage in transit 
for only 6d. extra per order. All uninsured 
parcels at customers risk. Post and packing 
6d. per valve extra. C.W.O. or C.O.D. 
only. C.O.D. charge 3/. extra. S.A.E. with 
enquiries. 
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RADIO CLEARANCE LTD. 
The oldest Component Specialists in the Trade 

27 TOTTENHAM COURT ROAD, LONDON, W.I. 
Teleprione: MUSEUM 9188 

TRADE ENQUIRIES INVITED EST. 30 YRS. 

IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE 

"CONTESSA 
!1 

IS VOTED BEST OF ALL 

A really remarkable 2 -Band 6 -Tran- 
sistor Superhet Radio- 25,000 
satisfied customers and still in huge 
demand. 

The Contessa is the professional 
looking set with the professional 
performance. 

Study these brilliant features which 
cannot be found in any other Radio- 

Waveband coverage of 530 kc /s to 1,620 Ws and 100 Ws to 276 kc /s. 

Assured reception of at least a dozen stations In daylight! 
Large clearly -calibrated station -named dial. 
Internal high -gain ferrite aerial. 
5 : 1 ratio slow motion tuning. 
Fitted with the latest 12,000 -line high flux loudspeaker. 
Power of 410 mllliwatts from the single -ended push -pull final stage. 

Specially designed aerial matching coil for use in a CAR. 
Only first -grade fully guaranteed matched transistors and diodes are 
used. 
Double tuned IF transformers for maximum gain and kntte-edged 
selectivity. 
Fully drilled printed circuit panel marked with component numbers. 
The two -colour case measures 10 x 71 x 31 in. and weighs approx. 4 lbs. 
when assembled. 
Battery lasts 4 months with normal usage. 
Book supplied with detailed assembly Instructions, diagrams and 
circuitry. 
Anyone can build this set -everything supplied just a soldering Iron 
required. 

Inclusive price for all associated'eompovents, cabinet and battery. complete 
in every detail, or our BUY AS YOU BUILD SCHEME, any parts sold 
separately. Send for comprehensive des - 
criptive Manual and Parts List, 

316 P &LPkg. 
f 10.19e 

And now this is what you have been 

eagerly waiting for- 

THE "CAPRI, 
A ill \IATO RE pocket. tr..nstetor liadlo that 
It LA/.LY works, retaining the most attractive 
features of the famous " Contessa'. SIX first- 
grade Milliard transistors and diode are employed 
to a highly sensitive superhet MW and preset LW 
circuit embodying the most modern design practice. A special Uir.. high gauss 
loudspeaker provides surprising volume and a personal earpiece socket is also 
available. An attractive two-tone plastic case is supplied in two colours. Ivory/ 
Red or Ivory /Blue, the full constructional details being given with each set of parts. 
The total MEASUREMENTS of the "Capri" are 41 x 21 x ltfn. 

SEE AND HEAR A WORKING MODEL TODAY 

e 
V 

Inclusive price for all associated components. 
case and constructional data, complete in every 

ANY IPAARTS 
our 
SOLD SEPARATELY. 

BUILD 
V. battery 

2/8 extra. 

í710.O ; 
plus 2/- P. § Pkg. 

STAMPED and 
no lists 

ADDRESSED 
catalogues-our stocks move too quickly! 

please. Bnt_trogret 

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 

Terms of Business 
CASH WITH ORDER OR C.O.D. ON ORDERS OVER IOfti 
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3- TRANSISTOR 
POCKET RADIO 
WITH MINIATURE LOUDSPEAKER 

ABSOLUTELY NO SOLDERING 
REQUIRED 

Unique 
Design 39/6 Superb ap- 

pearance. 
Simple Instructions. 
Built in an evening. No 
drilling. No soldering. 
Complete in every detail. 
Receives entire broad- 
cast band. Aerial re- 
quired in certain areas. 
Pocket size 4íx ̂ _lxi;ia. 

Or the more powerful 

SAVOY SUPER 3 
2'nree transistors and 2 diodes in 
a 6 stage reflex circuit. 

ALL PARTS SOLD SEPARATELY 
Battery 1/- extra. P. S P. 2/ -. 

(PW) SAVOY ELECTRONICS LTD. 
15 Maiden Lane, Strand, London, W.C.2 

(Back of Adelphi Theatre) 

55/6 

PADGETTS RADIO STORE 
OLD TOWN HALL, KNOWLER HILL, 

LIVERSEDGE, WORKS. 
Phone: Cleckheaton 2866 

Test Set Type 74A. This 1s a Scope all but 
made, complete with 3 in. tube. all valves 
and 230 volt A /C/ power pack. 50/-, carriage 
B.R.S. 818. Condition good. 
Complete TV Chassis for Spares. Less 
valves, 121n., four for 10/, carr. B.R.S. 7/6; 
141n. chassis. four for 15 / -. carr. 8 /6. 
SCRS2T, RX and TX. Less valves and crystals, otherwise complete, 15 /-, carr. 
8/8, B.R.S. Receivers only 7/6, carr. 51 -. 
P.M. Speakers. All 3 ohms. removed from 
TV sets. Perfect condition. Rola 6 x 4172., 
51 -: Goodman 7 x 4fn.. 6/-; Philips 51n. round, 
6/ -; Rola and R. and A. 6in. round, 3/6: 81n, 
round, 6/ -. Post extra on any speaker. 2/ -; 
up to six can be sent for 3/6. 
Front Glasses from TV Sets. 12 and 141n., 
Sd. each, post 2/ -. 5/- per doz.. cary. 5/ -. 
Perspex 2/- each, post 2/ -. 
NEW VALVES, Ex- units. All Post Free. 
6K7 21 -, 6X5 41-. 6V6 3/ -, 8V6GT 4 / -, 6C4 2/-, 
KT83 4/ -, DR63 4/-, EF91 1/9, EB91 1/9. 6J6 

22/6, EF IÓ1& 6/- per doz.. 5U4 4/6, 5Z4 5 /6, 
9{I., 5/- per doz., VR150/30 4/-. 

Valves Removed from TV Sets. All tested 
on a Mullard Valve Tester and are 100% as 
new. They carry a 3 months unconditional 
guarantee. All Post Free. 
EF80 1/6. 10/- per doz. Grade 2, 8d.. 4/- 
per doz. 
ECL80 4/6 81,D20 5/- KT36 5/- 
ECC82 5/- 6SN7 2/9 PL81 5/- 
1.-11,38 4/8 10C2 2!- PY81 4/- 
EY51 2/8 1OF1 2/- PL82 5/- 
EBF80 4/6 10/- per doz. PY82 5/- 
EB91 9d. 101'14 51- PY80 5/. 
EF91 1/- 10P13 5/- PL38 5/- 
6P25 4/- 20D1 3/- PZ30 
6P28 4l- 20P1 5/- PCF80 4/6 
6F1 2/- 20L1 5/- PCC84 4/8 
6F13 2/- 185BT 8/8 PI-'83 6F14 5/- U25 5/- PL33 4/- 
6SS7 2/- U282 5/- B36 41- 
6G6 2/6 V281 5/- N37 á/- 
6Y6 2/6 U329 5/- L63 3/- 
Complete TV Sets Untested. 12in. 20 / -, 
14172. 30 / -, 141n. 13- channel 50/ -, 171n. BBC 
only 50 / -. Carriage on any set 10/ -. If you 
wish to insure against damage, 8/6 extra. 
TV Converters. Less valves and knobs. 
Coils fitted 2 and 10. Ekco. Ultra, Pye, 
Marconi. Murphy. etc.. 2/6. Post 2! -. 
Cyldon Converters. Complete with knobs 
less valves. Coils fitted 2 and 10 only. 10!-. Post 2/ -. 
TV Tubes. Regunned. 12 months' guar- 
antee. Old glass not required. 12. 14. 15, 
16, 17 in. Any make. All same price, 23.15.0. 
Carr. and ins., 7/6. 
Perfect Reclaimed Tubes, s months' 
guarantee. 12in. 17/ -, 14in. Mollard only 
21.10.0. Carr. and ins. 7/6. . 

4/- 

51- 
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RADIO BOOKS 
A BRILLIANT NEW 

Pictorial approach to understanding 
BASIC ELECTRICITY 
BASIC ELECTRONICS 

in Simple straight- forward words and 
Clear Explanatory Pictures. The 
Reader is taken Step by Step from 
Picture to Picture. 

LEARN WHILE YOU PAY 
FOR ONLY 2/8 PER WEEK 

Write for FREE Illustrated Prospectus 
giving details of instalment plan. 

MULLARD CIRCUITS FOR AUDIO 
AMPLIFIERS, 9 /6. TRANSISTOR CIRCUITS FOR THE 

CONSTRUCTOR. By Bradley. No. 1, No. 
2. No. 3. 4/- each. 
OSCILLOSCOPE BOOK. Bradley, 5/ -, OSCILLOSCOPE EQUIPMENT. Easter- 

ling, 5/8. RECORDS & GRAMOPHONE EQUIP- 
MENT. By Bradley, 9 /6. RADIO, TELEVISION & ELECTRONIC 

DATA BOOK 4/ -. EXTRA EQUIPMENT FOR YOUR 
TAPE RECORDER, 8/6. PIt:1( TICAL TRANSISTOR AUDIO t If'l.IFIERS for home constructor. 4/- 111.1I TRANSISTOR FM TUNER, 4/- 7tANSIS'rOR CIRCUITS for Radio Con- 

trolled models. Howard Boys, 8 / , SUPER SENSITIVE TRANSISTORISED 
POCKET RADIO. 4/ -. INTERNATIONAL STATION LIST, 3/ , 

COIL DESIGN AND CONSTRUCTION 
MANUAL. 5 /8. HI -FI TAPE RECORDER 3/ , 

ONE VALVE RECEIVERS, TWO VALVE RECEIVERS. THREE VALVE RE- CEIVERS. FOUR VALVE RECEIVERS. 
Each book gives full comprehensive in- structions, diagram. etc. 1/9 each. 
BOY'S BOOK OF CRYSTAL SETS, 3/. 
HOW TO GET THE BEST OUT OF YOUR 

TAPE RECORDER. By Guy. 9/ -. HI -FI SPEAKER ENCLOSURES, 5/6. TRANSISTOR SUPERHET RECEIVERS 
Circuit diagrams of 50 Receivers, 8/ -. 

40 CIRCUITS USING GERMANIUM 
DIODES. 3/6. RADIO VALVE DATA (Wireless World) 

7th edition, 7/ -. BRIMAR VALVE MANUAL No. 9. 7/, GUIDE TO BROADCASTING STATIONS 
(Wireless World) 12th edition, 4 / -. MULLARD REFERENCE MANUAL OF 

TRANSISTOR CIRCUITS. 13/6. ELECTRONIC NOVELTIES. Bradley 5/6. ELECTRONIC GADGETS. Bradley 4 -. RADIO CONTROL OF MODELS. By 
Sommerhoff 5/6. SERVICING TRANSISTOR RECEIVti R Pett E7/6S 

. USING AN OSCILLOSCOPE. 7/ -. 
BEGINNERS GUIDE TO RADIO. Carom. 

New and Revised Edition. 8/6. RADIO TEST GEAR MANUAL. 3 / -. TRANSISTOR SUB- MINIATURE RE- 
CEIVERS MANUAL 5/6. RADIO SERVICING. By Patchett. 

Vol. I. Basic Electro- Technology 5/6. Vol. II. Intermediate Radio Theory 9 / -. 
Vol. III. Final Radio Theory 6/8. 
Vol. IV. Fault Finding 5/6. All above titles Include postage. 

SEND STAMP FOR LISTS 
SELRAY BOOK CO. 

60 HAYES HILL, RAYES, BROMLEY 
KENT. Tel. HURstway 1818 

TRANSISTORS 
RED SPOT 3/- 

WHITE SPOT 3/6 
XB102, 9 / -; OC70, 8/6: 0071, 6/8: 0072 
8 / -: (matched pair 16/ -I: 0044. 11/-: 
OC45, 10 / -. All other types in stock. 
CRYSTAL DIODES, 1/ -: Mullard 
0A70, 0A81, 3/ -: Miniature condensers 
for all transistor sets -.001 mfd. .002 
mfd, .003 mfd, .01 mfd, .02 mfd, .04 mfd, 
.05 mfd, all 1/- each. .1 mfd, 1/3: sub 
min., 2 mfd, 8 mfd, 2/6. Connecting Wire, 6 colours, 1 yd. each 1/9; 2 yds. 
each 2 /9. Resistors: All Values l0% iwatt. Bd. ea. 
The New JOURNEYMAN "6 ". It's 
amazing; plans etc.. l.6. or send S.A.E. 
for 

OAKFIELD RADIO 
121 MACCLESFIELD ROAD, 

HAZEL GROVE, STOCKPORT. CHESHIRE 
MAIL ORDER ONLY 

The NEW `SAVOY' 
4- TRANSISTOR 
POCKET RADIO 
WITH MOVING COIL SPEAKER 

ABSOLUTELY NO SOLDERING 

NO 
DRILLING 

NO AERIAL 

REQUIRED 

4- Transistors and 2 diodes; 5 -stage 
reflex circuit; push -pull output; 
size 5} x 3 x lain.; full medium wave; 
simple instructions and assembly tool 
provided. 

9S/ Plus battery 21- extra 
Postage and packing 3/- 
All parts sold separately 

(PW) SAVOY ELECTRONICS LTD. 
15 Maiden Lane, Strand, London, W.C.2 

(Back of Adelphi Theatre) 

2 METRES! 
The thrills of 144 Mc /s can now be 
yours for only 39/6. complete kit! 
Tunable range 150 -100 Mc /s, simpli- 
fied construction, etc., write today 
for descriptive literature, also if a 
newcomer -beginner - to Amateur 
Radio, ask for free copy of the world - 
famous "Globe -King" kits and re- 
ceivers -stamp to cover postage 
costs appreciated. Write now to makers: 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

POCKET RADIO - - - Astounding Results, 
Medium & Long Wave. 

Completely portable, personal earphone. 
ALL PARTS 651-, plus post 2/ -. Write for de- 
tails (3d. stamp) before you buy elsewhere. 
Red Spot Transistors 213;W kite Spots 213; 
Yell /Green 313. OC71, 61 -; 0072, 7/6; 
0C44, 9/6. 005.91 -, Sub -min. electroly- 
tics 2, 4, 8, 10, 16, 32, 50 mfd 21 -; 100 mid 
2/9; 250, 500, 1000 mfd 313; Silicon rectifier 
bargain 70 piv. } amp., 313. Packard Bell 
Amplifiers, new, 1216. Persona Pocket 
Radio Kit, 5216. Transistor Tape Re- 
corder, EII.1I (EIS elsewhere). Trans- 
former 250-0-250 v., 6 v., & 5 v., IS / - 
Hearing Aid Mike 3I/6. Super Coax, 75 
ohms., 6d. yd. Electrolytics 80, 500 v., 
2/3; 8 + 15µF., 3/3; 100 + 100 (375 v.), 
3/9. V. Cond., twin gang .0005 trimmers 
and slow motion 916. Transistor holders, 
11-, Resistors 10% toi. 4d; 5% toi. 9d. 
Tannoy Mike 316. Crystal Inserts (new), 
7/6. Gorier Units, I watt amplifier, 92/6; 
I.F. Amplifier (460 kc /s. pre -aligned), 92/6; 
3 waveband converter 90/3; Manual No. 
167 describing and circuits, 21, post free. 
High and low imp. earphone 8/6. 
TERMS: C.W.O. Post extra, excess re- 
funded. Our Reflex Rx. best 2 transistor 
receiver. Send 1Od. stamps for Notes. 

MOORE'S EXPERIMENTAL 
SUPPLIES Tel.: 27461 

8 & 10 Granville Street, Sheffield 2 
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FREE' 
Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS -NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than Las a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today-FREE. 
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B/T/OUSENCINEERS 
LATEST EDITION OF ENGINEERING'.. OPPORTUNITIES 

WHICH IS YOUR 
PET SUBJECT 1 

Mechanical Eng.. 
Electrical Eng., 

Civil Engineering, 
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.S. 
B.Sc. 

A.M.Brlt.l. R.E. 
City & Guilds 

Gen. Cert. of Education 
Etc.. etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE /21), 29 Wright's Lane, London, W.8 

THE B.I.E.T. IS THE LEADI 

PRACTICAL 
EQUIPMENT 
Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.V.. Electronics, Etc., 
A.M.Brit.I.R.E. City 6 Guilds 

Radio Amateurs Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio IS Television Servicing B I E .Te Practical Electronics 
Electronics Engineering SCHOOL OF 

Automation 
ELECTRONICS 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 
B.I.E. T.(mcorporat- 
ing E.M.I. instituter/ 
NOW offers you a 
real laboratory train- 
ing at home uith 
practical equipment. 
Ask for details. 

POST . COUPON NOW ! 
Please send me your FREE 156.page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME........._.....__..._ _._.... 

ADDRESS.._... -- W 

SUBJECT OR EXAM (SE/21) 
THAT INTERESTS ME -" 

G : ORGANISATION OF ..ITS KIND IN THE WORLD 

SOUTHERN RADIO'S WIRELESS BARGAINS 
PORTABLE TEST METERS. (As featured in March 1961, issue, 
pages 1005 to 1010) 0 -5000 ohms; 0-60 mA; 0 -15 v., 0 -3 v., 1216 each. 
TRANSMITTER RECEIVERS. "Type 38" with 5 valves. New 
but untested. No guarantee, 251- each. Post paid. 
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). 
ATTACHMENTS FOR "18" TRANSREC:EIVER. Head- 
phones, 1516; Microphone 4a, 1216; Acrials, 51 -; Morse 
Key, 616; Valves- A.R.P.12, 416, A.T.P.4, 316, A.R.B, 716; Set 
of six valves, 251 -. Official booklet "18" T.R. Circuits, etc., 616 

post paid. Postage extra (except valves) I/6 each item. 
QUARTZ CRYSTALS. Types F.T.241/F.T.243 2 pin }in. spacing. 
F.T.241 20 to 38.9 Mc /s (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.241/243 
Crystals. New but not guaranteed (ideal for using the case or 
regrinding). 1216 per dozen. Post paid. 
RECORDING BLANKS. New 13ín., 61- each or 15 complete 
in Tin, £4. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. Wealth of gears. 
motors, blowers, etc. Ideal for experimenters, £3.12.6, carr. paid. 
RESISTANCES. 100 Asstd. Useful values, new, 1216 per 100. 

CONDENSERS. 100 Ass. Mica Elec., Tub., etc. New 15/- per 100. 

MORSE PRACTICE SETS. Key with Buzzer on Base, with 
battery. 1216, postage 2/.. 
LUFBRA HOLE CUTTERS. Ad(ustable. gin. to 3 }in., 713. 
STAR IDENTIFIERS. 1 -AN. Covers both aemispheres, 516. 

VISUAL INDICATORS (1004). Type 3 with 2 meter move- 
ments, 2 neons. New 121 -. 
MAGNETS. Strong Bar, tin. x lin. 1/6 each. 
COMMAND RECEIVERS B.C. 455 6 -9 Mc¡s. Complete with 6 

valves, 4716 each. 

POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC., 3d. 

SOUTHERN RADIO SUPPLY LTD. 
II LITTLE NEWPORT ST., LONDON V/.C.2. GER. 6653 

SUPER 
TRANSISTOR 
POCKET RADIO 
INCORPORATING 
Printed Circuit - 
Miniature earpiece 

Completely portable 

No Aerial or Earth 

is required 

* Size 41x3Ixl>lin. 

* Output 200m W 

* 5 First quality 
transistors 

* Push -pull output 

* Fitted 2 ¡in. 
high -flux moving 
coil speaker 

3/e P. & P. 

Complete with internal high -gain 
ferrox aerial and twin tone case in 
Red and Black. Mad /Long wave. 
Earpiece has sub -min ack and socket 
with aft. fine cable. Almost invisible 
in use. All parts available separately 
Circuit diagram I/6 -Free with parts. 

RADIO & TV LTD. (Dept. 5TH 
HIGH STREET, ACTON, LONDON, W.3. 
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CABINETS & 

III -FI EQUIPMENT 
We can supply any Cabinet 
to your own specification 

"Grosvenor" L22.1.0 !, 

This is only one example s.e 

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. 
SEND TODAY for a free cops of the Lewis 
Radio cabinet catalogue -the most com- 
prehensive ever prepared. 

CM= radio 
100 (P.W.42) Chase Side, Southgate, 

London, N.I4. Pal 3733/9666 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
155. 185. 1T4. 3S4, 3V4, DAF91, DF91, DX91. 
0L92. DL94. SET of 4. 18/6. 
DAF96, DF96, DK96, DL96. SET of 4 28 / , 
105 7/- DL35 9/6 PCC89 9/- 
IRS 6/- DL92 5/11 PCF80 7/9 
1S5 4/8 DL94 6/9 PCF82 7/6 
1T4 3/3 DL98 8/9 PCL82 8/3 
3S4 5111 EB91 3/- PCL83 1118 
3V4 8/9 EBC41 7/6 PCL84 9/9 
SU4G 4/8 EBF80 7/9 PL38 10/9 
SY3GT 5/9 EBL21 12/8 PL81 8/8 
5Z4G 8/8 ECC4O 1418 PL82 B/6 
6AM6 2/9 ECC81 4/9 PL83 8/8 
6K7G 1/9 ECC82 5/9 PL84 8/- 
6K8G 4/9 ECC83 6/9 PY32 111- 
6Q7G 5/8 ECC84 8/- PY80 7/- 
6V6G 4/- ECC85 7/6 PY81 7/- 
6V6GT 8/8 ECF80 7/3 PY82 6/- 
6X5GT 4/6 ECF82 8/3 PY83 7/3 
12K7GT 4/3 ECH21 12/8 U25 11/6 
12K8GT 9/- ECH42 7/9 UABC80 6/- 
12Q7GT 4/8 ECL80 6/9 UAF42 8/- 
12SN7GT 7/9 EF40 12/3 UBC41 7/- 
35L6GT 8/- EF41 7/6 11BF80 8/- 
35Z4GT 5/- EF80 4/3 UCC85 7/- 
AZ31 8/8 EF85 4/8 UCH21 12/8 
CL33 11/9 EF86 8/9 UCH42 7/6 
DAC32 8/8 EF89 8/9 UCH81 8/9 
DAF91 4/8 EF91 2/9 UCL82 9/3 
DAF96 8/9 EL41 9/- UCL83 13/- 
DF33 8/6 EL84 8/3 ÚF41 8/8 
DF91 3/3 EY51 7/3 UF89 8/9 
DF96 8/9 EY88 7/8 UL41 7/6 13H11 6/- EZ40 6/- UL84 6/6 
DK32 10 /8 EZ41 8/8 UY21 13/- 
DK91 6/- EZ80 5/9 ÚY41 5/6 
0X93 7/3 EZ81 8/- UY85 6/3 
DK96 7/3 MU14 8/- VP4B 8/8 
DL33 7/6 PCC84 7/- Z77 2/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage ln Transit 60. extra 

Any C.O.D. Parcel 3/- extra. 
Office address, no callers. 

GERALD BERNARD 
(NOte new address- formerI, of Leeds) 

83 OSBALDESTON ROAD, 
STOKE NEWINGTON, LONDON, N.I6 

PRACTICAL WIRELESS 

TV SETS Tube 
valves, 

nel, .t'.. \t guaranteed. l.'arr 3 5 I 
seaer, labi 

1. -,/ ,,t as,I s Ireland lot -. 
14KP4 and TV TUBES36 /24. Rental, EACH replaerweute. Carr. 10 /, 

5/6 TV CHASSIS ea eemir,; 
valve holders, rectifiers, chokes, etc. ideal for 
spares. Working when stored. Carr. 7/6, Scot. 
and Ireland 10/ -. (Plus circuit). 

PORTABLE SOLDERING 
18/9 IRON 30 w. 230 v. 61in long. 

A.C. for light- weight 
application. Can be carried safely 

while hot. In vinyl bag, with lead and plug. 
Carriage FREE. 

913 VALVES 6F14 6F15, 803, 9132, 
ISU2, 7ö, FAJO, F1501, ECC31, ECC34, EF50, 
E1,9 1. PM202, SF1, UB41, UF42, 51135, VR51, 
V It I07, VR137, VR201, Z77. 

1 
/96F1, SP25, 6P28, 10D1, 1825, B36, EB41, 7 EL32, N142, U22, 1331, 035, W78, W77. 

2/9 
6AB8, 8L18, lOFt, SOPiI, 2001, SOPS, 7 EBC80, ECLOO, EPOS, EY31, KT36, 
N145, LN132, PL33, 13151. 

Post 1 -9d., c -1 t'. 
P.P. COMPONENTS LTD. 

623 Romford Rd., Manor Park, E.I2 
Mail uric, only. stamp for FREE litt. 

PRECISION WIREWOUND RESISTORS 
watt 1 ohm to 1K. 1% 2/9. i % 3/ -: 0.2% 4/3: to 5K 1% 3/3: % 3/8, 0.2% 4/9: to 33K 1 % 4/ -: 
% 4/3,0.2% 8/ -. Your value wound to order 

High Stability Resistors, iW 1 %, 2/- each, 
tandard values plus 5K, 9K, 9.5K, 25K, 30K. 

40K, 50K. 80K, 70K, 80K, 90K, etc. up to 10M. 
Surplus 1% High Stabs. List on request. 
2% Histabs 2/- doz. our assortment. 
2W Carbon Resistors, any value 4d. 30 
assorted 2/6. post 1/6. 
Instrument Rectifiers, new. Salford 1mA 
or 5mA, 7/8. Ex.-Govt. 50uA -lmA, 3/8. Postage 9d. 
Special this month only, Salford 1mA rec.. 
with 1% multipliers for 10, 100, 250, 500 and 
1,000V A.C., usually 17/8. now 11/ -. Post. 9d. 
Choke, 3H 70 ohm 200mA, 1 /6. Post 1/9. 
Dropper, 3000 20W with slider 1/8. P.P. 11 -. 
WW Pots, 200 0. 1K, 5K, 7.5K, 1/8 ea. 
P.P. 9d. 
Mains Suppressor Choke on panel with 
0.1 and .02uF. 1/ -. Post 9d. 
Postage extra. S.A.E. enquiries please. 

PLANET INSTRUMENT CO. 
25 DOMINION AVE., LEEDS 7 

PROFITABLE 
SCRIPTWRITING 

FOR 
TV and RADIO 

by 
Gale 

o 
Gale Pedrick, the B.B.C.'s first 

Pedrick Script Editor, has put all his 
vast knowledge and experience 

at the service of the would -be television and 
radio script -writer in this encouraging book. 
Much of the "know -how" he gives had to be 
learned the hard way but those who follow 
his advice and guidance on the techniques 
involved will soon acquire asolid background 
to this fascinating and important subject. 
The market for good script -writers is grow- 
ing daily, particularly with the expansion of 
television -Gale Pedrick, a real professional, 
shows you how to meet this demand and 
make a profit. 208 pages. 

21s. FROM ALL BOOKSELLERS. 
.. or in case of difficulty, 22s. 3d. 

by postf rom C. A RTHUR PEARSON 
LTD., Tower House, Southampton 
Sc., London, W.C.2. (Descriptive 
Leaflet available.) 

PEARSON 

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 
timeL-YOU can secure your pro- 
fessional qualification or learn Servicing 
and Theory. Let us show you how. i - - FREE GUIDE j 

The New Free Guide contains 132 
pages of information of the greatest 1 

importance to those seeking such 1 

success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds I 
Final Radio, P.M.G. Radio 
Amateurs' Exams., Gen. Cert. 1 

of Educ. London B.Sc. (Eng.), I 
A.M.I.Mech.E., 

Draughtsmanship (all branches) I 
etc., together with particulars of 

our remarkable Guarantee of 

SUCCESS OR NO FEE I 
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 

150,000 SUCCESSES _ .I 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148 HOLBORN 

LONDON, E.C.I 
S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne. 

FIELD'S RADIOCENTRE 
PRINTED CIROL II BD:\ItD, 11 s 
4/ -: 12 x loin. 5/ -: 16 x lOin. 71-- All p. & p. 1/3. 
NEW PARMEKO 215-0-215V at 100mA. 6.` 
at 1 amp, 6.3 at 2 amps. 10 /- each, p. & p. 3/6 
MEDIUM SIZED OUTPUT TRANS- 
FORMERS. Push-pull 15 ohms, suitable foi 
61,76 or E.L.84. 5/- each, p. & p. 2/ -. 
P.C.R. Vibrator Power Packs. Complete 
with spare vibrators. bulbs. fuses, all leads 
12V. input 230V, 100mA output. Brand new 
in original carton, Price £1 each, p. & p. 5/- 
CARBON HAND MIKES. With pressel 
switch. Price 5/- each, p. & p. 2 / -. 
BUILD YOUR OWN BATTERY 
CHARGER. 8 or 12V 14 amp. transformer 
and rectifier, complete with circuit. 12 /- 

4lAMP TRANSFORMER 17/8 w, 

4 AMP RECTIFIERS, 8 /8. 
METER (OPTIONAL) 21n., 10 /8. 
LARGE TERMINALS, 1/3 pair. LARGE CROCODILE CLIPS, 3/- pair. 
All new stock. Complete Kit 39/8 plus 
3/- D.P. 
PORTABLE AERIAL. Ex Radio Sonde. 
Spring base, 2 section flick action, makes 
POCKEaerial. LTMETER 0 1/6 

-15V, 0- 150V. 
3450 per volt., D.C. 12/8 plus 1/- P.P. 
SMOOTHING CHOKES. Ex. Govt. 10 henry 
100mA. Fully shrouded, 5/- plus 2/- OM. 
TUNING CONDENSERS, AIR SPACED. 
.0003 plus .0005 twin gang slow motion 
geared drive, beautifully made. .3/6, plus 
1/- P.p 
SHORT WAVE CONDENSERS. Ex. R.F. 
unit No. 26 and 27. Brand new 75 plus 75 DFd 
silver plated. 2/8 plus 1/- P.P. 
67 LONDON ROAD, CROYDON, Surrey 

(Croydon 1512) 

RES /CAP. BRIDGE 38i- p. 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading. 

READY CALIBRATED 
Stamp for details of this and ocher kits. 

RADIO MAIL (DEPT. WP) 
Raleigh Mews, Raleigh Street, Nottingham 

r4 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1926 PRACTICAL WIRELESS 1175 

D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, mains 
trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- 
able Speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable for Electric 
Trains. Limited number available at 33/9. 

SELENIUM RECTIFIERS 
F.W. BRIDGE H.T. Types H.W. 

8/12v. 1 a... 3/11 150 v. 40 m.a. .. 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 m.a. .. 4111 
6/12 v. 4 a. .. 12/3 250 v. 80 m.a. .. 5/11 
e/12 v. 6 a. .. 16/3 250 v. 250 m.a. .. 11/9 
6/12 V. 10 a. .. 25/9 CONTACT COOLED 
6/12 v. 15 a... 35/9 250 v. 80 m.a. 11.W. 
24 v. 2 a. .. 14/9 6/11. 250 v. 50 in.a. 

F.W. (Bridge) 8/11. 

MONARDECK TAPI:DECKS 
Speed Min. per sec. With high quality 
recording heads. £6.19.6. Carr. 5/ -. 
Cabinets, 39/6. 
SPECIAL OFFER OF BRAND NEW 
It ItIMAR TRANSISTORS TS1 Audio 
lots of three. 8/11: 'f57 R.F. three for 14/9. 

EX. (í0.'i'. CASES. Size 14- 10 ;1n. 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. 
LINEAR TREMOLO /PRE -AMI' UNIT 
Type TPU /1, with 3 controls, volume, 
amplitude and frequency. Inputs for 
guitar and microphone. Requires power 
supply of 25u v. 10 m.a. and 6.3 y, 1 a., 
available from any R.S.C. or LINEAR 
amplifier. The unit is merely connected 
to normal input socket of hi -fi amplifier 
or Guitar amplifier. Only 5 gns. 

R.S.C. 
(Manchester) 

Ltd. 

Personal HULL: 

1í.S.4. I.R. Si. v lll'i.IFIER KIT. 3 

watt' uu Li.ut. 'v., i,.oduark. Controls 
Vol. 'l'une and Switi ii. Mains operation 
200 -250 v. A.C. Fully isolated chassis. 
Circuit etc., supplied. Only 39/9. Carr. 3/9. 

11141 le WA'Il AMPLIFIERS 
Brand new. Manufacturer's discontinued 
line. Fitted latest Nullard valves. Dual 
inputs for "mike" and gram.. etc. Bass 
and Treble Controls. Ifigh sensitivity and 
quality. Output for 3 ohm or 151ohm 

6 speaker. For 230 -250 v. A.C. 
Carriage 1/6. 
PORTABLE 'l'RANSIS'IOlt RADIO 
DESIGN with 7x41n. loudspeaker and Car 
Aerial Socket. Attractively designed and 
covered cabinet size 8 x 10i x Sin. Gold 
deals with revolving perspex covers. M. 
and L. waveuands. Six first grade Brimer 
Transistors and Printed circuit. Easy to 
follow Instructions and diagrams, 2/6. 
Total cost of parts only 89.19.8, carr. 3/9. 
Demonstration models at all branches. 
11.5..., 'i'RANSIS'IORISED GRAM 
AMPLIFIER. Output 1 watt, for 3 ohm 
speaker. Transistors Nullard OC71, 
OC81D. 0C31, OC31. Suitable for any 
normal crystal pick -up. Only 89/9. 
M UI.l'1 -M E'l'L ItS. 
CABY A10. Basic Meter sensitivity 155 
micro -amps. A.C. and D.C. ranges £4.17.6. 
CARY 1120. Sensitivity up to 10,000 ohms 
per volt. A.C. and D.C. £6.10.0. 
F.A.E. will bring leaflets on All or B20. 

RELAYS. Carpenters' Type. Polarised 
2 Limes 9,500 turns at 1.685 ohms, 13/9. 
Miniature Type G.E.C. 670 Sealed, wire 
ends, 4 c /overs, platinum M1093, 12/9. 
SE SCIAI. OFFER EX. GOVERN- 
MENT SELI:NTUM RECTIFIERS. 
12 v. 15 amp. with large square cooling 
fins. 19/9 each. 

Shoppers SI Savile St. 
to: 

EX. GOVT. SMOOTIIL ;I: CHOKES. 
200 mA, 3-5 H, 50 ohms. Parmeko 8 /9: 
100 niA, 5 H. 100 ohms 3/11; 150 mA. 
1O 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 6 /9: 60 mA, 5 -10 H, 250 ohms 2/11. 

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

250v. 60mA 6.2v. 2a .. .. .. 11/9 
250-0-2.50v. 60mA 6.3v. 2a. .. 12/9 
270- 0 -275v. 100m A 6.3v. 7a. 5v. 3e .. 22/9 
300- 0 -300v. 60mA 6.3v. 2a . ..12/11 
300- 0 -300v. 100mA 6.3v. 2a Ev 2a .. 18/9 
3,509v., Lm:, 5v 2a 39/9 
0- 35- 40- 45 -50v., 300mA 6.3v. 3a .. 17/9 
12v. 20a. (carr. 7/6) .. .. .. 49 /B 

COMPLETE POWER PACK KIT, 19/11. 
Consisting of Mains Trans.. Metal Recti- 
fier. Double electrolytic, smoothing choke 
chassis and circuit. For 200 -250v. A.C. 
mains. Outputs 250v. 60mA. 8.3 v. 2a. 

R.S.C. POWER PACK. 39/9. Louvred 
metal ease only 8 x 51 x 21ins. Stove 
enamelled. For 200- 2ú0v. A.C. mains. 
Output at 4 pin plug and socket 256 v. 
60 mA. fully smoothed and 6.3v. 2a. Suit- 

-able for power requirements of almost 
any Pre -amp or Radio Tuner. 

EX. GOVERNMENT ACCUMULA- 
l'ORS. Size 71 x 4 x 21n., 2v. 16 A.H. brand 
new, 8/9 ea.. 3 for 15/6. 

R.S.C. BABY ALARM or INTER - 
('OMM. KIT. Complete set of parts with 
diagrams. etc. Master Unit housed in 
veneered walnut cabine'.. High sensi- 
tivity. For 200 -250v. A.C. mains. Fully 
isolated. Only 79/6. cary. 5/ -. Or assem- 
bled ready for use £5.15.0, 

LIVERPOOL: BRADFORD: MANCHESTER:, LEEDS: 
8-10 Brown St. 5 -7 County (Mecca) 
(Market St.) Arcade, Briggate. 

73 Dale St., 2 56 Morley St. 
(8 mins. from Lime St. (above Alhambra 
or Exchange Stations) Theatre) 

MAIL ORDERS ta: 29 -81 Mooróeid Road. Leeds 12. TERMS: C.W.O. or C.O.D. No C.O.D. ender Il. Post l/9 extra ender se. 

8/3 extra under I& Oper. 9 to 6. Weds. until 1 p.m.. except Manchester open ail week. Trade .applied. S.A.E. with a6 ennuies' please. 

SURPLUS RADIO SUPPLIES 
2 LAING'S CORNER, MITCHAM 

SURREY 

SEND TO -DAY FOR OUR CA FALOGUE 

400 RARGAINS 
At prices below manufacturing cost. Price I46, 

post paid. 
A Crystal Diode Transistor Kit. Can be assembled easily in 
30 mins. Using small screwdriver (no soldering). Aerial and 

earth required, 3716, post free. 

NEW REPANCO TRANSISTOR 
COMPONENTS 

Push Pull Driver Transformer Type FT45 ... 5- 
Push Pull Output Transformer Type íT46 ... 5 f- 

Interstage Transformer Type TT49 ... .. 5f- 

Dual Range Ferrite Aerial Type FR ?... ... 12'6 

2.5 millihenry Choke Type CHI 216 

RADIO EXPERIMENTAL PRODUCTS LTD. 

33 MUCH PARK STREET, COVENTRY 

AVO METERS 
MODEL 7£11.10.0. MOD ELii £1d.15.0. MOIHs1.'0X£17.10.0 
Guaranteed perfect. Complete ss iUr leads and batteries. 

IIeglstered post and packing 5/- extra. 

AVO VALVE TESTERS. Roller panel type. Can be used with 
adaptors for all types. Circuit data supplied. Tested. £5.19.8, 
7/6 carriage. Details S.A.E. 

FERRANT) TEST.ME'IER TYPE O. An extremely compact 
self -contained multimeter. Volts 0 to 30, 150, 500 AC /DC, with 
additional 0.3 v. DC and 0-15 v. AC, ranges; m: MHamps 0 to 7.5. 
30, 150 and 750 DC; ohms 0-25 K0. Accuracy BSS first grade. 
Knife -edge pointer and clearly calibrated 21ín. scale. 5000 /volt. 

Il nec, 
leads, 

x 3m 

prods, 
ae. Brand new condition. tested. 49/6. 

P.Ply 

R107 RECEIVERS. 1.2 Mc /s -17.5 Mc /s continuously. 3 wave bands. 
Completely self contained with speaker and power unit foi 
A.C. mains and 12 v. battery operation. Gi.aranteed perfect 
£13.10.0. Cari. 30/ -. 

PClt COMMUNICATIONS RECEIVER 
Type PCR. Has self -contained speaker. Covers 850 -2000. 
200 -550 and 1650 metres. 
AS NEW CONDITION £6.19.6 
Type PCR Requires external speaker. Covers 850 -2000. 
200 -500 and 13-50 metres. 
USED (Good condition) £5.19.6 
Carnage type) S.A.E. 

o 
fitted 

with BRAND NEW INTERNAL POWER SUPPLY. guaranteed 
ready for use on A.C. mains. £2 extra. 

Moving Coll Phones. Finest quality Canadian.. with Chamois eat 
mutis and leather- covered headband. With lend and iaek plug 
Noise excluding. supremely comfortable, 19/6. post 1/6. 

We now stock The Pocket 4, a neat little job which can be 
made for 49/6. (Printed Circuit Version 52/6), and The Good 
Companion (a super job equal to the best). Eesiiy constructed 
for only £9.19.6. Gladly demonstrated to callers. 

CHARLES BRITAIN (RADIO) LTD. 

I I Upper Saint Martins Lane, London, W.C.2 

TEMple Bar 0545 Shop Hours 9.6 p.m. :9-1 p.m. Thursday, 
Open all day Saturdcp. 
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ALL -TRANSISTOR 
TIME SAVER 

OFFICE OR HOME TELEPHONE 
PICK -UP AMPLIFIER * No more "holding on" wasting time 

waiting for your call to come through. 
When it does the amplifier can be 
switched off if required. No connections, 
just press the pick -up coil to back of phone 
as below. Fully Guaranteed. Housed in 
attractive Gold Finish Cabinet. 

BUILT, 
TESTED, 

READY TO 
USE 

£5.10.0 
P.P. 216. 

CRYSTAL 
LAPEL 

MICROPHONE 
Ideal for portable 
tape recording, etc. 
151.. P.P. I1 -. 

4000 Ohm 
Headphones 

Lightweight very 
sensitive. 
1216. P.P. 11 -. 

BATTERY ELIMINATOR AND 
CHARGER 

Replaces PP3 or T6003 9 volt batteries 
to run transistor radios from mains. 
Also charges to give 5 times normal 
battery life. Fitted neon indicator and 

'supplied with full details. 2916. P.P. 116. 

CRYSTAL MICROPHONE 
FULLY GUARANTEED 

ACOS 39.1. Stick Micro- 
. phone with screened cable 

and stand (list 5 gns.), 3216, 
P.P. 116. 
ACOS 40. Desk Micro- 
phone with screened cable 
and built -in stand (list 501-), 
151 -, P,P. 116. 
ACOS 45. Hand Micro- 
phone with screened lead, 
very sensitive, 251 -, P.P. 1/6 
100 C. Stick Microphone 
with muting switch and 

screened cable, detachable desk stand, 
cord, etc., 3916. P.P. 116. 

GUITAR CONTACT MICRO- 
PHONE. High Impedance Guitar 
Contact Microphone with screened lead. 
Plugs into any valve amplifier. Very 
sensitive. 151 -. 

CRYSTAL MIC INSERTS * ACOS 43 -2 tin. round, I0'6. P.P. 6d. * ACOS I +in. round, 716. P.P. 6d. * }in. square, 316. P.P. 6d. 

Type 38, Transmitter Receiver 
Complete with 5 valves. In new condi- 
tion. These sets are sold without 
guarantee but 
are serviceable. 
7.4 to 9 Mc /s. 
Headphones 716 pair. Junction Box 216. 
Throat Mike 416. Aerial Rod 216. 

22r6 P.P. 216. 

PRACTICAL WIRELESS 

R208 COMMUNICATIONS 
RECEIVER 

"SPUTNICK SPECIAL "' 
w lisïlfc THE 

WORLD 
IN 

YOUR 
HOME 

New offer of this well -known Three -Wave 
Band Short Wave Receiver. Coverage 
10 -60 Mc /s (5 -30 metres). Plugs into 
standard mains or 6 volt accumulator. 
Built -in 6 +in. speaker. BFO slow motion 
tuning. 6 -valve Superhet with R.F. stage 
and 2 Mc /s I.F. 

Absolutely New 
Condition with Spares 
and Full Handbook in 

Steel Case. Carriage 151- 

£I 1.19.6 

TRANSISTOR PORTABLE TAPE 
RECORDER 

Play /record 
up to 60 mins. 

Built - in 
speaker vol- 
ume control 
batteries and 
play /record/ 
rewind. 

Quality re- 
production. 

Sturdy case 
6 x 8} x 21in. 

April, 1962 

3/4 WATT 4 TRANSISTOR. 
AMPLIFIER' 

Built and Kit of 
Tested Parts 

69 f6 OR 62,6 
P.P. 116 P.P. 116 

I watt peak 
output. 

L3db 70c /s 
to 12 kc /s. 

Output to 3 
ohm speaker 

9 volt oper- 
ated. 

Details on 
request. 

A printed circuit high gain amplifier size 
4 x 2; x lin. using Mullard 0C71/OC8ID 
and 2 -0081 Transistors. Ideal for Inter - 
comm., Record Player, Tuner Amplifier 
or any application requiring a quality and 
reliable amplifier. 

NEW RANGE OF REPANCO 
COILS 

Aerial, H.F. coils and I.F. transformers. 
Types TT45, TT46, TT47, TT49, 5l- each. 
XMA41, XMF42, XLA43, XL544, FS48, 
716 each. FR7y I216. CHI, 216. All in- 
cluding circuits. P.P. 6d. each. 
Min. double tuned I.F. transformer, 
6,9. P.P. 6d. 

£11.19.6 
Post free 

Fully Guaranteed 

Supplied complete 
with microphone, 
tape, batteries and 
personal phone. 

BABY SITTER 

\ 
ALL TRAN- 

SISTOR 
BABY OR 

INVALID 
ALARM 

NOW HOUSED IN ATTRACTIVE GOLD 
HAMMER FINISH PORTABLE CABINET. 
Battery operated, push -pull, 400MW output. 
Low impedance microphone enables unit 
to be used up to 200 yards. Output on 
quality speaker. * GUARANTEED for 12 MONTHS and 

100% SAFE. * MICROPHONE is placed within 10ft, of 
baby; twin flex is taken to amplifier 
unit and placed in any room required. 

&O TESTED. 
BUILT 

216 £5.10.0 * Used All Night, Every Night. 
Battery Life 3 to 4 months. 

WE CAN SUPPLY MOST OF 
iTHE COMPONENTS USED ON 

CIRCUITS PUBLISHED IN 
THIS & OTHER MAGAZINES. 
QUOTATIONS BY RETURN. 1 

BATTERY RECORD 
PLAYER 

6-74 volt Garrard 
turntable with crystal 
pick -up. Plays 45 r.p.m. 
Ideal for above amplifier. 

65 /- P.P. 116. 

Suitable cabinet for 
amplifier and player 2216 

TAPE HEADS. Wright and Wearice 
Record and Erase Heads, Type FF7 and 
FR7. Brand new. P.P. 2 ¡ -. 1916 pair. 

PRACTICAL TRANSISTOR 
CIRCUITS 316 (Post Free) 

Contains easy to follow plans of 40 all 
transistor units, including light opera- 
ted switches, amplifiers, transmitters, 
receivers, test oscillators, signal 
tracers, hearing aids, radio control, 
etc. All parts available separately. 

*600 ohm PERSONAL EARPHONE 
With jack plug and socket. 1016. P.P. 11 -. 

* 1000 ohm Earphone with Jack Plug 
and Socket, 1216. 

* SUB -MINIATURE JACK PLUGS 
and SOCKETS, 316 pair. * All Transistor Short Wave Radios. 
Send for details. 

STEREO AMPLIFIER 
BARGAIN OFFER 

Built and tested ready for use. * 2 watts per channel. * Full tone, balance and volume controls. * Complete with sockets dials etc. 
NOW 796 P.P. 216. 

Suitable Speakers 8 
UAI4 Stereo Deck. 

MINIATURE PAN 
0/50 microamp 3916 
0 /500 microamp 3216 
0,11 milliamp 2716 

x Sin., 49/6 pair. 
£7.19.6. P.P. 316 

EL METERS (D.C.) 
Vu meter 4216 
"S" meter 351 - 

Brand New! 

Henry's Radio Ltd 
5 HARROW ROAD - LONDON W.2 

Opposite Edgware Road Tube Station 
OPEN MON. to SAT. 9 -6, THURS. I o'clock 
Telephone PADdington 1008/9 

PLEASE TURN TO BACK PAGE 

OUR SPECIALITIES 
Transistors, Valves, 
Quartz,Crystals,Compon- t 
enta at Competitive Prices t 
Let us quote for your 

circuit. . 
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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, constructional 
details are available free with each blueprint except for 
the PW Monophonic Electronic Organ and the PW 
Roadfarer. 

The Index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS; 

AW to Amateur Wireless and WI to Wireless 

Magazine. 

Send (preferably) a postal order to cover the cost of 
the Blueprint (stamps over 6d. unacceptable) to 

Title Number 

CRYSTAL SETS 
Junior Crystal Set .. .. . PW94 
Dual -wave Crystal Diode .. . PW95 

STRAIGHT SETS 
Battery Operated 

Modern One -valver 
All -dry Three .. 
Modern Two -valver 

PW96 
PW97 
PW98 

SUPERHETS 
A.C. Band -pass Three .. .. PW99 

A.C. Coronet -4 .. .. PW100 

A.C. /D.C. Coronet .. PW101 

The PW Pocket Superhet . . 

Price 

2/- 
2/6 

2/6 

3/6 
3/6 

4/- 

4/- 
4/- 
5/- 

MISCELLANEOUS 
The PW 3 -speed Autogram .. 8/- 

The PW Monophonic Electronic 
Organ .. .. .. .. 8/- 
(No constructional details are available with this blueprint) 

The PW Roadfarer .. 5/- 
(No constructional details are available wilt this blueprint) 

TELEVISION 
The PT Band III converter .. 1/6 

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 
A.C. Fury Four .. 
Experimenter's Short Wave 
Midget Short Wave Two .. 
Band -Spread Three (Battery) 
Crystal Receiver .. 
Signet Two (Battery) 
Simple S.W. One -valver 
Pyramid One -valver 

BBC Special One -valver 
A One -Valver for America 
Short -Wave World Beater 

Number 
PW20 
PW 30a 

PW38a 
PW68 
PW71 

PW76 
PW88 
PW93 

AW387 
.. AW429 

AW436 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 
Standard Four Valve .. 
Listener's 5 -Watt Amplifier 

.. WM383 

.. WM387 
. WM391 

.. WM392 

Price 

2/6 

2/6 

2/6 
2/6 

2/- 
2/6 

2,'6 

2/6 

2/6 

2/6 

3/6 

3/6 

3/6 

3/6 

3/6 

QUERY COUPON 
This coupon is available until 6th April, 1962, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, APRIL, 1962 

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 LIMI ̂ ED, Idle, Bradford: and London. Sole Agents for Australia and New Zealand: GORDON & 
GOTCH (Alsia). Ltd., South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Africa: EAST AFRICAN STANDARD LTD. 
Subscription rate including postage for one year: Inland f1.9.0. Abroad £1.7.5 (Canada £1.5.0.). Registered at the C eneral Post O:11ce 

for the Canadian Magazine Post. 
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"CAPRI" - POCKET SIX 
RADIO 

Size only 
4} x 2,'- x I 

Really 
Pocket 
Size! 

£7.10.0 P.P. 2/ -. 

(Battery 2/6). 

A new design 6- Transistor Printed Circuit 
Superhec for Medium and Long Waves. 
Uses all sub -miniature parts. Sub -min. 
Mullard Transistors. Quality speaker 
output, fitted earphone. Record Sockets. 
Cabinets Red /White or Blue /White with 
Gold. 

PERFECTION 

"RANGER 3 "A Three Transistor 
Three Diode Per- 
sonal Radio for 
Medium Waves. 
Amateur top band 
and shipping. Quality 
output on 'phone. 
Fitted airspaced tone, 
vol. control, Mallard 
transistors. No aerial 
or earth. Luxem- 
bourg guaranteed. 

Size 41 x 3 x Ilin. 

79/6 P.P. 

"TRANSFIVE " 
PORTABLE RADIO 

Medium 
and 

' ( Long Wave 
j Portable 

84- x 6f x 3 }in. ! £6.19.6 

A 5- Transistor and Diode, Printed 
Circuit, Medium and Long Wave Portable. 
Features Sin. speaker, Car aerial socket, 
Mullard transistors and carded compo- 
nents. Excellent results guaranteed. 

MODEL 
TH -L33 

2,000 ohms per 
volt AC/DC. Size 
5 x 3} x I }in. 

7916 P.P. 1 /6. 
with test leads, 
battery and in- 

structions. 

0/I0/50/250/500/I000 volts D.C., 0/I 0'50/ 
250/500/1000 volts A.C., 0 /500;íA /10/250 
mA., D.C. 3 ranges resistance 0 /I0K/ 
I00K /I Meg. Capacity and dB ranges. 

FULLY GUARANTEED. 

POCKET SOLDERING IRON 
Pocket Soldering Iron, 220 /250 v. A.C./ 
D.C. 30 watts, complete with mains plug, 
case, etc. Handle unscrews to cover ele- 
ment, enabling iron to be carried in 
pocket. I816. P.P. 1/-, 

TRANSISTOR RADIOS 

TO BUILD YOURSELF 
FULLY ILLUSTRATED BUILD- 
ING PLANS AND DETAILS, 
AFTER SALES SERVICE, 
ALL PARTS GUARANTEED 
AND SOLD SEPARATELY 
CALL FOR DEMONSTRATION 
DETAILS OF ANY MODEL 

FREE ON REQUEST 

" CONTESSA" CAR RADIO 
6 TRANSISTOR MEDIUM AND 
LONG WAVE SUPERHET RADIO. 

Features the latest in design and perfor- 
mance, giving ease of station selection. 
Excellent Tone and Volume with amazing 
sensitivity and selectivity. Attractive two 
colour cabinets. Size 10 x 7} x 3 +in. 
Blue /White or Red /White. Fitted 5 -inch 
speaker giving up to 425mW Push -Pull 
quality output. Full avc. fitted car aerial 
socket, slow motion tuning. 

Total Cost £10. 19.6 P.P. 3/6 

GUARANTEED THE BEST OBTAINABLE 

AVO -7 
Famous 
Multi - 
meter. 

Recondi- 
tioned and 

fully 
guaran- 
teed. 

Full A.C./ 
D.C. volt- 
age and 

current, 
resistance, 

dB, power, etc., etc. 

Supplied with Batteries, 
Instructions. 

"QUINTET" POCKET RADIO 

Size 

5; x 3 x Irin. 

Red or Blue 
and 

Gold trim 

£5.10.0 P.P.2 / -. 

A Five Transistor Medium and Long 
Wave Printed Circuit Loudspeaker Radio, 
with Excellent Results including Luxem- 
bourg, guaranteed with full station separa- 
tion. Supplied with Mallard Transistors 
and Carded Components. Fitted ear- 
phone /record socket. 

Performance will amaze you. 

"RANGER 2" 
A Two Transistor 
Two Diode Personal 
Pocket Radio. Cov- 
ering medium waves 
and top band. 

Supplied with Ar- 
tery and quality 
Personal 'Phone. 

No aerial or earth. 59 6 

} 

Size 
4¡ x 3 x 

" PW-6" SUPERHET 

Medium 
and 

Long Wave 
radio 

Size 

Six3Jx2in. 

£8.10.0 P.P. 2/ -. 

Modified version of previously advertised 
"PW" Superhet. Now with new style 
Two Tone Cabinet. 1st grade compo- 
nents and transistors. Printed circuit, 

Leads and 

£ 1 1 . 1 0.0 Regd. Post 5/ -. 

(Normal price £19.10.0.) 
Leather case 30t- extra. 

Henry's Radio lm Henry's Radio Ltd 
PADdington 1008/9 

5 HARROW ROAD, LONDON W2 
Open Monday to Sat. 9 -6 Thurs. I o'clock 

Send If- Stamp For New 
Illustrated Price Lists. 

PLEASE TURN PAGE 

MODEL 
200H 

20,000 ohms per 
volt. Size only 
4zx3= x,'ebin. 

£6.19.6 ;J6; 

With Test Leads, 
Battery and Instruc- 
tions. 

6 Ranges D.C. voltage to 2} kV. 

5 Ranges A.C. voltage to I kV. 

3 Ranges D.C. current to 250 mA. 
Resistance to 6 meg. 

Capacity and db ranges. 

FULLY GUARANTEED 

TRANSISTOR SIGNAL INJECTOR 
A new design pocket size tester for fault 
finding on valve or transistor radios, T.V., 
amplifiers, etc. Built -in indicator and 
batteries with detachable probe, 52/6. 
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