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For ycaxiotitsart 2P..i4ói/4 
4LECTROPACK' 

ETCHED FOIL ELECTROLYTICS 
The Constructor depends upon the reliability of the components 

he uses. The fact that so many designers specify T.C.C. Condensers 
is evidence of their supremacy. 

T.C.C. " Lectropack " Dry Electrolytic Condensers are robust 
yet compact and employ ALL- ALUMINIUM non -corrosive 
internal construction. The range below is a useful guide to the 
types available. 

oF. 

D.C. Volts Ripple 
Current 

Max. MIA 

Dimensions 
in inches T.C.C. 

Type No. 
List 

Price . 

Wkg. 
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100 - 100 
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41. 
24 
4I 
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44 } 
4} 
31 q 
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- 
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¡ 
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CE 37 HE 
CE 60 HE 
CE 60 HEA 
CE 10 LE 
CE 36 LE 
CC 36 LLEEBB 

CE LEA 
CE 60 LEA 
CE 38 PE 
CE 60 PE 

161- 
281 
28/- 
1316 
241 
231- 

26/- 
331- 
141- 
29/. 

List 140c contains the 
extended range. 

THE TELEGRAPH CONDENSER CO. LTD 
RADIO DIVISION: NORTH ACTON LONDON W 3 Telephone ACOrn 0061 111111111/ 

WITHOUT DOUBT -THE FINEST 
VALUE IN HIGH FIDELITY! 

íe111Ól/an 
MODEL H.F.I012 

The speaker with the 
unique specification 

10 Die -cast unit, incorporating 12,000 gauss 

magnet. Fitted with the patented cambric 
cone and universal impedance speech coil pro- 
viding instantaneous matching at 3, 7.5 and 15 

ohms. Handling capacity, IO watts. Frequency 
response, 30 c.p.s.- 14,000 c.p.s. 

Bass resonance, 35 c.p.s. £4 . 19 . 9 
including P.T. 

WHITELEY ELECTRICAL RADIO CO. 

Stentorian High Fidelity Units are regularly specified 
by the leading designers where the maximum perform- 
ance in relation to price is required. The range of 
speakers available is from 2i to 15 ". Write for 
illustrated leaflets, or see and hear all Stentorian 
products at our London Office, 109 Kingsway, any 
Saturday between 9 a.m. and 12 noon. 

LTD MANSFIELD NOTTS 
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NEW' 
E PRACTICAL 

WA Y 

of learning 
RADIO 

. TELEVISION 

. ELECTRONICS 
s 

AMATEUR 
S.w. RADIO 

MECHANICS ' 
PHOTOGRA 

PHY CARPENTRY, 
Etc., Et c , 

CA M 
PLE TE EXPERIMENTAL 

COURSES 
3 - 

superhet uit 

IN SCIENCE 
AND TECHNOLOGY 

ANEW .. Completely up -to -date method of giving instruction in a 
wide range of technical subjects specially designed and arranged for 
self-study at home under the skilled guidance of our teachers. 

MEW- Experimental outfits and lesson manuals sent on enrol- 
ment remain the student's property. Tutor allotted to each student 
for personal and individual tuition throughout the course. 
Radio and television courses, with which specially prepared compon- 
ents are supplied, teach the basic electronic circuits (amplifiers, 
oscillators. detectors, etc.) and lead, by easy stages, to the complete 
design and servicing of modern radio and T/V receivers. 
If you are studying for an examination, wanting a new hobby, com- 
mencing a career in industry or running your own part -time business, 
these practical courses are ideal and may be yours for moderate cost. 
Fill in the coupon to -day for a free Brochure. There is no obligation 
whatsoever 

The only Home Study 
College run by 
a world -wide 
Industrial 
organisation 

EM 
E.M.I. 

Factories 
at Hayes. 
England 

INSTITUTES 

SUBJECTS 

INCLUDE : - 
RADIO SHORT WAVE RADIO 

TELEVISION MECHANICS CHEMISTRY 

PHOTOGRAPHY ELECTRICITY CARPENTRY 

ELECTRICAL WIRING DRAUGHTSMANSHIP 

ART, ETC. 

COURSES FROM 
15 /. PER MONTH 

E.M.I. INSTITUTES, DEPT.32X, 
LONDON, W.4 

FILL IN COUPON 

PON 

NAME AGE __ BLOCK (If under 21) CAPS 
ADDRESS PLEASE 

I am interested in the following sobject(si with'without equip- 
ment 

FEB. 55 (We shall not worry you with personal visits) toes 

-Port elf "Hie ,4fa4te1.a Voice" /Wovcos,iphoMe, etc., etc. 
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R.S.C. BATTERY CHARGING EQUIPMENT 
ASSEMBLED CHARGERS 
6 v. 1 amp 19'9 
6 v. or 12 v. 1 amp 278 
6 v. 2 amps 299 
6 v. or 12 v.2amps 3819 
6 v. or 12 v.4 amps 59,9 
Above ready for use. Carr. 3'6. With 
mains and output leads. 

SELENIUM RECTIFIERS 
F.W. BRIDGE TYPES 
6,12 y. 1 a. 4 :11 L.T. T)pe. 11.71'. 
6 12 v. 2 a. 819 2 -6 v. a., 11.1 

6 -12 v. 1 a, H. W.,2 9 
11.T. Types 11.W. 
150 v. 90 mA, 3'9 
250 v. 50 mA, 59 
250 v. 80 mA, 79 
250 v. 250 mA. 11 9 

6 12 v. 3 a. 11/9 
6/12 v. 4 a, 14/9 
6'12 v. 6 a. 19.9 
6'12 v. 10 a, 25'9 
6 12 v. 15 a. 35 9 

BATTERY CHARGER KITS ASSEMBLED 
Consisting of Mains Trans- CHARGER 
former. F.W. Bridge. Metal 6 v. or 12 V. Rectifier, well ventilated steel 2 amps. case. Fuses, Fuse - holders, Fitted Ammeter Grommets, panels and circuit. and s e l e c t o r 
Carr. 29 extra. plug for 6 v. or 

12 v. Louvred 
metal case, fin- 
ished attractive 
hammer blue. 
Ready 

, 

for use. 
With mains 
and output 

Consisting of F.W. Bridge leads. Double 
Rectifier. 6'12 v. 5 a. Mains Fused. 
Trans.. 0 -9 -15 v. 6 a. output and Only / 9 Ammeter, 49/9. Post 3(6. Carr. 3/9. 49 

6 v. or 12 v.l amp 221 
6 v. 2 amps. 2519 
6 v. or 12 v. 2 amps 31/6 
6 v. or 12 v. 4 amps 53/9 

BATTERY CHARGER KIT 

All for A.C. Mains 200 -250 v.. 50 c cs. 
Guaranteed 12 months. 

Assembled 6 v. 
or 12 v. 4 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor plug for 6 v.- or 
12 v. charging. Lou- 
vred steel case with 
stoved blue hammer 
finish. 75/- Fused and 
ready for use with 
mains and output 
leads. Carr. 4 6. 

R.S.C. MAINS TRANSFORMERS (GUÁIiñf131ìD) 
Interleaved and Impregnated. Prim- 
aries 200-230-250 s. 50 ce/s. Screened. 
TOP SHROUDED DROP THROUGH 
250-0-260 v. 70 mA. 6.3 v, 2 a, 5 v. 2a. 181 
350-0-350 v. 80 mA, 6.3 v. 2 a, 5 v. 2 a.... 18'9 
250-0-250 v. 100 mA. 6.3 v. 4 a, 5 v. 3 a. 22:9 
300-0-300 v. 100 mA, 6.3 v. 4 a. 5 v. 3 a. 22'9 
350-0-350 v. 100 mA. 6.3 v. 4 a, 5 v. 3 a. 22'9 
350-0-350 v. 100 mA, 6.3 v. 4 v. 4 a, C.T. 

350-0-350 v. 150 mA. 6.3 v. 4 a. 5 v. 3 a. 
FULLY SHROI'1)F.13 UP1t161IT 
250-0-250 v. 60 mA. 6.3 v. 2 a. 5 v. 2 a, 

Midget type 21-3-:3in. 
250-0-250v.100mA,6.3v.4a,5 v.3a. 28'9 
250-0-250 v. 100 mA. 6.3 v. 6 a, 5 v. 3 a. 

for R1355 conversion ... ... ... 31'- 
300-0-300 v. 100 mA, 6.3 v. 4 a, 5 v. :3 a. 26 9 
350-0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a. 23 9 
300-0-300 v. 130 mA, 6.3 v. 4 a. 6.3 v. 1 a, 

for Mallard 510 Amplifier ... .. 35'9 
350-0-350 v. 150 mA. 6.3 v. 4 a. 5 v. 3 a. 33'9 
350-0-350 v. 150 mA, 6.3 v. 2 a. 6.3 v. 

425-0-425 v. 200 mA, 6.3 v. 4 a, C.T. 
6.3 v. 4 a, C.T., 5 v. 3 a. Suitable 
Williamson Amplifier. etc.... ... 49!9 

23 9 
74 9 

FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c;s. primaries 6.3 v. 
1.5 a, 5/9 : 6.3 v. 2 a, 7/6 : 0 -4 -6.3 v. 2a. 7 
12 v. 1a, 7111 :6.3 v. 3 a, 8/11:6.3 v. 6 a, 
17/6: 12 v. 3 a, or 24 v. 1.5 a. 17,6. 

.1 UNCTION TRANSISTORS. 
Brand new R.F. Type 17 6. 
VOLUME CONTROI.S with long (;in. 
diam.) spindle all values less switch, 
2/9 : with S.P. switch, 3/9 : with D.P. 
switch. 48. 
H,T. ELIMINATOR AND TRICKLE 
CHARGER KIT. Input 200 -250 v. A.C. 
Output 120 v. 90 mA, Fully smoothed and 
rectified supplyito charge 2v. accumulator. 
Price with louvred metal case and circuit, 
29'6. or ready for use, 819 extra. 

ELIMINATOR TRANSFORMERS 
Primaries 200-250 v. 50 c's. 
120 v. 40 mA. 5-0-5 v. 1 a. . . ... 15/9 
90 v. 1.5 mA. 9-04 v. 500 m.4. ... ... 9/9 
1 "BARGER TRANSFORMERS 
All with 200-230-250 v. 50 c s Primarfes 
0-9-15 v. 11 a. 11 9: 0-9-15 v. 3 a. 1tY9 
0-3-5-9-17 v. 3 a. 17 9: 0-9-15 v. 5 a, 19/9 
0-9-15 v. 6 a, 23 9. 
SMOOTHING CHOKES 
250 mA. 5 H 100 ohms .. 
150mA, 7- 1OH250 ohms... 
100 mA, 100 H 200 ohms... 
80 mA, 10 H 350 ohms ... 
60 mA, lO H 900 ohms ... ... ... 

129 
119 
8/9 

411 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 

354. etc_ ... ... ... ... ... 3.9 Small Pentode. 5,0006 to /311... ... 3 9 
Small Pentode 7,8,8090 to ;ìi1 ... 3 9 
Standard Pentode 5,0006 to 311 .. 4.9 
Standard Pentode, 7/8,0000 to 3 il... 4 9 
19,000 B to 3n ... .. ... 4 9 
Push -Pull 10-12 watts 6V6 to 30 or 

156 ... .. 159 
Push -Pull 10 -12 watts to match 6V6 

to 3-5- or 15n .. ... ... 1619 
Push -Pull EL84 to 3 or 1.56 .. .. 16'9 

K Push -Pull 15-18 watts, 6L6, T66 22'9 
Push -Pull 20 watts, sectionally 

wound 61,6, KT66, etc.. to 3 or 1511 47 :9 
MAINS TRANSFORMERS 
Manufacturers' surplus. Primaries 200 -250 
v. 50 cc's. 250 -0 -250 v. 70 mA, 6.3 v. 2.5 a. 
Drop through type. 119. 375 -0-375 v. 150 
mA, 6.3 v. 4 a, C.T. 6.3 v. 1 a. Fully 
shrouded ,22/9. Postage 28 on either type. 

SPECIAL OFFERS : Elertrols ties. 
32 -32 -32 mfd. 250 v. Dubilier small 
can. 2/9 ea. 150 mfd. 450 v., 3 9. Small 
.0005 mfd. 2 -gang, 4,1 ea. Westing- 
house Rectifiers 250 v. 250 mA, 7;9. 
('O -AXIAL ('ABLE. 75 ohm, lin. 
13.1. yd. Twin- Screened Feeder lld.yd. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all -dry battery eliminator. 
Size 51 x 41 x tin. 
approx. Completely 
replaces batteries sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200- 
250 v. 50 c's is avail- 
able. Suitable for all 
battery portable 
reeelvers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams, 
ready to use, 46,9. 

39'9. or 

Type 131112. Size 8 x 53 x 
21in. Supplies 120 v. 
90 v. and 60 v.. 40 mA, 
and 2 v. 0.4 a to 1 amp. 
fully smoothed.T'here- 
by completely re- 
placing Path 11.1'. 
batteries and L.T. 
2 s,,'. accumulator.. 
When connected to 
A.C. mains supply 
200 -250 v. 50 cc s. 
SUITABLE FOR ALL 
BATTERS' RECEI- 

VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions. 49'9, or ready for use. 59'8. 

MINIATURE MOTORS. 2428 v. D.C. or 
A.C. made by Hoover Ltd., Canada. Size 
only 2' x lain. Spindle lain. long, lin. 
diam. Brand New, 9/9. 
HEADPHONES. Brand new. Low re- 
sistance. Only 6.8 pr. 
EX -GOVT. 50 WATT SPEECH AM- 
PLIFIERS. For normal 200 -250 v. A.C. 
mains. Complete with hand 'mike' with 
good length of lead and all valves. Ready 
for use, in wood transit cases. Only 9 (ins., care. 15/ -. 

TANNOY 'ItE- ENTRANT 8 WATT 
SPEAKERS. For use with above, 27'8 ea. 

EXTENSION 
SPEAKERS 

Ready for use in 
walnut veneered 
cabinet. 
Bin. 2 -3 ohms, 35'9. 
Very limited number. 

EN- GOVT. ME'l'AL 111.1)M (PAPER) 
CONDENSERS. 
4 mfd. 350 v.. 2 9: 4 mfd. 1,000 v., 4 9: 
8 mfd. 503 v., 41: 10 mfd. 500 v.. 319: 

EX- G011'. SMOOTHING CHOKES 
300 mA, 20H 200 ohms ... ... ... 199 
250 mA, 5 H 50 ohms ... ... ... 12 9 
150 mA, 10 H 100 ohms ... ... ... 11:9 
150 mA, 6 -10 H 150 ohms Trop. ... 69 
120 mA, 12H 100 ohms... ... ... 99 
100 mA, 5 H 100 ohms ... ... ... 3'11 
80 mA, 10 H 150 ohms ... ... ... 3 11 
EX -GOVT. E.11.T. SMOOTHING CON- 
DENSERS. .02 mfd, 5,000 v. Cans, 29: 
.1 mfd. 2,500 v. Bakelite Tubulars, 3.3- 
T'IlE SK' Pol'R T.R.F. RECEIVER. 
A design of a 3 -valve Long and Medium 
wave 230 -250 v. A.C. Mains receiver with 
selenium rectifier. It consists of a 
variable Mu high -gain H.F. stage followed 
by a low distortion anode bend detector. 
Power pentode output is used. Valve 
line -up being 6K7, SP61,OV6G. Selectivity 
and quality are well up to standard, 
and simplicity of construction is a special 
feature. Point -to -point wiring diagrams, 
instructions and parts lists, 19. This re- 
ceiver can be built for a maximum of 
£4/1916 including attractive Brown 
or Cream Bakelite or Walnut reflected 
wood cabinet 12 x 63 x 51ín. 
EX -GOVT. DOUBLE WOUND STEP 
UP.STEP DOWN' TRANSFORMERS. 
10-0- 100 -200 -220 -240 v. to 5 -0- 75- 115 -135 v. 
or REVERSE. 80 -100 watts. Only 11 9. 
plus 2:9 post. 10 -0- 100 -200 -220 -290 v. to, 
9-0-110- 122 -136 -148 v. or REVERSE. 200 
watts, 3519, plus 7B carr. Both 50 c.p.s. 
EX- GOVT. MAINS TRANSFORMER. 
Primary 0 -110- 120- 200- 210 -220 -230- 240 -250 v. 
50 c.p.s. Secs. 275 -0-275 v. 100 mA, 6.3 v.. 
7 a, 5 v.3 a, Govt. rating, 18'9. Following 
with 230 -250 v. primaries, 900-0-400 v. 
200 mA, 5 v. 3 a, 5 v, 2 a, 19,9: 230-0-230 v. 
100 mA, 12.6 v. 1.5 a, 5 v. 2 a, 11/9: 12.6 v. 
3 a, 5 v. '3 a. 9/9. Postage 2,9 on any type. 
EX- (ì01'T. CASES. Size 14- 30 -81in. high. 
Well ventilated, black crackle finished, 
undrilled cover. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE, 
OR COVER COULD BE USED FOR 
AMPLIFIER. Only 9/9. plus 21 postage. 
Size 81 x 131 x 61 ins. with undefiled 
well ventilated cover, finished ln stoved 
grey enamel. Suitable for charger or instrument case. 7:9, plus 2 9 post. 
EX -GOVT. VALVES (NF:1V) 
1T4 719 I 6V6G 7.9 EB91 "49 
1S5 +8 6X4 6'9 RPM 89 

S4 8.9 6X5GT 8'9 EF36 4 "9 5Y3G 8 9 6L6G 11'9 EL32 3 9 5U4G 8 9 807 '9 EL91 5'9 
57.90 9'9 112A6 7/9 KT44 8'9 
6K7G 5'9 15D2 4/9 EZ90 6;9 
6SJ7CT 6,9 35Z4GT 9/9 I EL84 10 6 6SLC.7' 89 MH4 4/9 FIVg 500 9.9 6SN7GT 8 9 ECC83 9/9 SP61 2 9 6ATO "9 ECC91 4'9 
636 49 EF80 7/9 35Z4 89 
F:LE("l'ROLYT'I('S (current production) 
NOT EX-GOVT. 

Tubular T'y pc. Can TSPCS 
81.1.F 450 v. ... 1 9 16 mfd. 350 v. 1 11 
8 mfd. 500 v. 2.6 16 mfd. 500 v. 2 9 

16µF 350 v. .. 2'3 16µF 950 v. ... 2'9 
l611F 450 v. ... 2,9 320F 350 v. ... 2 11 
16µF 500 950 v. 4'9 
32µF 350 v.... 3 9 100mkt. 950v.4,9 
25µF 25 v. ... 1 3 8-µF 950 v.... 29 
50µF 12 v. ... 1 3 8-160F 450 v. 3'11 
50 mfd. 2 5 3 y.... '6 16-16µF 450 v. 4 11 
50µF 50 v. ... 1 9 32-320F 350 v. 4 9 
100 mfd. 12 v. 1'9 32-32µF 950 v. 5,9 
100 mid. 25 v. 2 3 100-1O0mfd.350v.4'9 
1.500 mld. 6 v. 1 6 64-120mfd.350v. 7 9 
3,000 m. v. -200 
6,000 mfdfd. 6 

6 
v. 3.9 

39 100 
275 v. 

mfd. 
... 6.9 

Many others in stock. 
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R.S.C. A8 ULTRA LINEAR 12 WATT 
1',delity Push -Pull Amplifier wit 

in" Tone Control. Pre -amt 
stages, High sensitivity, Includes 
valves (807 outputs). High Quality 
sectionally wound output transformer, 
specially designed for Ultra Linear 
operation, and reliable small condensers 
of current manufacture. INDIVIDUAL 
CONTROLS FOR BASS AND TREBLE 

Lift " and " Cut." Frequency response 
3db.. 30- 30,000 c'cs. Six negative feed- 

back loops. Hum level 71 db. down. 
ONLY 70 millivolts INPUT required 
for FULL OUTPUT. Suitable for use 
with all makes and types of pick -ups 
and practically all microphones. Com- 
parable with the very best designs. 
For STANDARD PLAY or 

0 
LONG; - PLAYING _ 
RECORDS. For 
MUSICAL INSTRU- 
MENTS such as STRING BASS. 
GUITARS, etc. OUTPUT SOCKET 
with plug provides 300 v. 20 mA. and 6.3 v. 
1.5 a. For supply of a RADIO FEEDER 
UNIT. Size approx. 12- 9 -7fn. For A.C. 
mains 200 -230 -250 v: 50 c'cs. Outputs for 3 
and 15 ohm speakers. Kit is complete to 
last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring 
diagrams supplied. Unapproachable value 
at 2715/- or factory built 45'- extra. 
Carriage 10/ -. 
If required louvred metal cover with 2 

AMPLIFIER 

v1 

carrying handles can be supplied for 
1879. Additional input socket with asso- 
ciate Vol. control so that two different 
inputs such as Gram and `Mike' or 
Tape and Radio can be mixed, can be 
provided for 13'- extra. Guaranteed 12 
months. 
TERMS on assembled two input model 
DEPOSIT 25 6 and nine monthly pay- 
ments 256. 
I11(ill- FIDELITY 31I('ROPIIONES 
and SPEAKERS in stock. Keen cash 
prices or Credit terms if supplied with 
amplifier. 

COLI,ARO RC54 3 -SPEED AUTO- 
CHANGERS with Studio Pick -up. 
Brand new. For 110 v. 50 c.p.s. A.C. 
mains. Price with 110 v. to 200 -250 v. Auto 
Trans. only 7 Gns. Carr. 5'6. 

COLLARD RCI457 4- SPEED AUTO- 
CHANGERS with high fidelity Studio 
Pick -up. Latest model. Brand new. 
Cartoned. For 200 -250 v. 50 c.p.s. A.C. 
mains. Our price £8/19/6._ Carr. 56. 
Credit Terms. Deposit 3 gns. and 6 

monthly payments of 21/6. 
COLLAR() 4SPEED SINGLE PLA)IUt 
with separate pick -up, as fitted H.C457. For 
200 -250 v. A.C. mains. £4.12.6. Post 39. 
LG3 MINIATURE 2-3 WATT GRAM 
AMPLIFIER. For use with above or any 
other single or auto -change units. Out- 
put. for 2-3 ohm speaker. For 200 -250 v. 
50 c.o.s. A.C. mains. Overall size 61 x 41 x 
21 in. Controls : Vol. and Tone with switch. 
Guaranteed 12 months. Only 55_9. 
PORTABLE CABINETS. Exceptionally 
attractive appearance. Takes above 
amplifier and 3 or 4 speed auto -changer 
or single player. 69/6. Carr. 4.6. 
SUPERHET FEEDER I. NIT.Design of a 
high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). Delayed A.V.C. employed. The 
W.Ch. Sw. incorporates Gram position. 
Controls are Tuning, W.Ch. and VOL Only 
250 v. 15 mA. H.T. and L.T. of 6.3 v. 1 amp. 
required from amplifier. Size of unit ap- 
prox. 
eedure.6 Pot t-to -point wiring diagrams. 
instruction and priced parts list with 
illustration. 2/6. Total building cost, 
24/15,-. For descriptive leaflet send 
LINEAR L45 MINIATURE 475 WATT 
QUALITY AMPLIFIER. Suitable for 
use with Collaro, B.S.R. or any other 
record -playing unit, and most micro- 
phones. Negative feed -back 12 db. 
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 6- 5 -51in. high. Output for 2 -3 ohm 
speaker. Guaranteed for 12 months. Only 
£5119 8. Send S.A.E. for illustrated leaflet. 
Credit Terms. Deposit 2218 and 5 monthly 
payments of 2216. 
LINEAR ' DIATONIC' 10-14 lY XIT 
11IG11 FIDELITY PUSH -PULL. 
ULTRA LINEAR AMPLIFIER. For 
210 230 -250 v. 50 c /cs. A.C. mains. Valve 
line -up ECC83. ECC83, EL84, EL84, EZ81 
miniature Mullard. The unit has self -con - 
tained Pre -amplifier Tone Control stages 
and separate Bass and Treble Controls. 
Independent ' Mike ' and Gram input 
sockets are provided. Size is only 9 -7 -Gin. 
Output Matchings for 3 and 15 ohm 
speakers. Only 12 GNS, : or Deposit Terms: 6.W.0. or C.O.D. NO C.O.D. under £1 Post 118 extra under £2; 8r9 extra under £5. 
28/9 plus 10/- carr. and 9 monthly pay- All goods supplied subject to terms and guarantee as detailed in current catalogue. 
ments of 26/9. Send S.A.E. for la;.Fl Open 9 to 5.30; Sats. until 1 p.m. Catalogue 811. Trade list 5d. S.A.E. with all enquiries. 

R.S.C. 4 -5 WATT AS 

HIGH -GAIN AMPLIFIER 
A Weld) -sen- 
slits e 4 -taire 
(Illalitt alllp- lifter for the honte. 
small club. 
etc. Only 50 
millivolts in- 
put is re- 
quired for 
full output 
so that it Is 
suitable for 
use with the latest high -fidelity pick -up 
heads. In addition to all other tI Pes of 
pick -ups and practically all ' mikes'. 
Separate Bass and Treble Controls are 
provided. These trite full long- playing 
record equalisation. Hum lea el is 
negligible being 71 db. down. 15 db. 
of negatile feedback is used. 11.1'. of 
300 v. 25 mA. and L.T. of 6.3 t. 1.5 a. 
is available for the supply of u Radio 
Feeder Unit, or ' l'ape Deck pre-ampli- 
fier. For A.C. mains input of 200 -230- 
250 t. 50 e cs. Output for 2 -3 ohms 
speaker. Chassis is not nth e. Kit 
is complete in every detail and includes 
fully punched chassis (with baseplate) 
with Blue hammer finish and point - 
to- point wiring diagrams and in- 
structions. Exceptional value at 
only £4'15 -. or assembled reads for 
use 25'- extra. plus 3 6 carr.: or Deposit 
22'8 and 5 nunithi> payments of 22 6 
for assembled simiit. 

B.S.C. 'l'A1 I11G11 QUALITY TAPE 
DECK AMPLIFIER. With "built in'' 
power pack and output Ready for 
stage. For `rape Decks Use. ONLY 
with High or Low Impe- 

11 
GNS. dance. Playback and Erase t 

Heads, such as Lane, 
Truvox, Aspden. Collaro, Carr. 7/6 
Brennell. etc. For A.C. Mains 230 -250 v. 
50 c'cs. Linear frequency response of 

3 db., 50- 11.000 a es. Negative feed- 
back equalisation. Illustrated leaflet 6d. 

STAAI{ GALAXY' rf SPEED MIXER 
AUTO -CHANGER. Attractive two tone 
finish. A precision manufactured unit 
with a motor which virtually eliminates 
" wow " and rumble. The only changer 
with exclusive finger tip control. Playing 
Desk size ill x loin. Depth below base- 
board 21n. Above 5in. Fitted pick -up 
with dual sapphire tipped stylus. For 
200 -250 v. 50 c.p.s. A.C. mains. 
A limited number of these luxury units 
available at only 9 GNS. Carr. 4,6. 
Brand New. 

R.S.C. 30 WATT ULTRA LINEAR 

HIGH- FIDELITY AMPLIFIER A10 
A highly sensitive Push -full 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 S 3 db. 
30- 30.000 c /Cs. 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, 0233. 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-playing 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 des. A.C. Mains and has outputs for 
3 and 15 ohm speakers. Complete kit of 
parts with fully ONLY 
punched chassis and 

diagrams ln- 
point-to-point - 
tag coons. and 

re- 
quired 

L 
tYM U qedions. If 

for cover as for Carr. 301 - 
A8 can be supplied for 18/9. The ampli- 
fier can be supplied, factory built with 
12 months' guarantee, for 213.13.0. 
TERMS : DEPOSIT 36'- and 9 monthly 
payments of 317 -. 

R.C.A. 20 WATT RE- ENTRANT 
SPEAKERS. 15 ohms or 600 ohms match- 
ing. For Outdoor work. Only 8 GNS. 
P.M. SPEAKERS. All 2 -3 ohms, suit- 
able for use with LG3, L45, A5, or A7 
amplifiers, 5in. Goodmans, 17/9. 7 x 4in. 
Elliptical Elac., 19/9. 61ín. Goodmans, 
17'9. 8 in. Rola. 19/9. loin. Goodmans, 
27.9. 10 x Gin. Elliptical Goodmans, 27'9. 
12in. Plessey. 29'11. loin. W.B. " Sten- 
torian " 3 or 15 ohms type HF101210 watts. 
hr- fidelity type. Recommended for use 
with our A8 Amplifier. 24!1019. 12in. 
Plessey 3 ohms 10 watts. (12,000 lines), 
59 %6. 

PLESSEY DUAL CONCENTRIC 12in. 
15 ohm HIGH FIDELITY SPEAKER 
with built -in tweeter (completely separate 
elliptical speaker with choke, conden- 
sers, etc.), providing extraordinarily 
realistic reproduction when used with 
our AB or similar amplifier. Rated 10 
watts. Price complete, only 25.'17/6. 
M.E. SPEAKERS 2 -3 ohms, Bin. R.A. 
Field, 000 ohms 11.'9. 

R.S.C. 3 -4 WATT A7 
HIGH -GAIN AMPLIFIER 

For 230 -250 Y. 50 e.'cs. Mains input. 
Appearance and Specification, It Ith 
exception Of output wattage. as A5. 
Complete Kit with diagrams. £3 15 -. 
Assembled 22'6 extra. Carr. 3 6. 

AM /FM RADIOGRAM CHASSIS 
HIGH QUALITY 6-8 WATT PUSII- 

PULL OUTPUT 
For 200 -250 v. Mains. Long wave. Medium. 
F.M. and Gram. Complete with B B.V.A. 
valves. Guaranteed 12 months. Only 
22 GNS. Or Deposit £2'12'- and 9 
monthly payments of £2'12 -. 

RADIO SUPPLY CO. (LEEDS) LTD. 
(Dept. W) 32, THE CALLS, LEEDS, 2 
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TOP QUALITY 
FULLY GUARANTEED VALVES 

ALL GOODS LISTED ARE ACTUALLY IN STOCK 
EXPRESS SERVICE!!! 

C.O.D. ORDERS RECEIVED BY 3.30 P.M. EITHER 
BY LETTER. PHONE OR WIRE, DESPATCHED 
THE SAME AFTERNOON. ALL ORDERS RECEIVED 

BY FIRST POST DESPATCHED SAME DAY 

FOR ONLY 6d. EXTRA PER ORDER WE WILL 
INSURE YOUR VALVES AGAINST DAMAGE IN 
TRANSIT. ALL UNINSURED PARCELS AT 

CUSTOMER'S RISK. 

OZ4 6/-,6AM6 9/- 6K7GT 6'- OLD3 8/6 30L1 12/6 CK506 6/6 EC70 12:6' EY51 PCC84 8/- UAF42 10/6 
A3 3/-16AQ5 7/6,6K8G 8 - OP13 17/6 30P4 15/- CK523 6/6 ECC3I IS, (Large) 12/61PCC85 12/6 UB41 12-7 
AS 6/-'6AT6 8/6 6K8GT/G IE3 15/- 30P12 13/6 CV63 10/6 ECC32 10:6 EZ35 6/6 PCF80 14/- UBC41 8i6 
A7 15/- 
D6 10/6 

6AU6 I0/61I 11;- 

664G 6/6,6L6G 9'6 
2A6 
2AH7 8j6 33A/158M 

/6 CV85 12/6 
CV271 10/6 

ECC33 8 6 EZ40 8/- PCF82 12/6 
ECC35 81. EZ4I 10/6 PCL82 12/6 

UBF80 9/6 
UBF89 10/6 

H5 11/- 6B7 10/6 6L7M 8 - 2AH8 CV428 30/- ECCO I 8 6 EZ80 9/61 PCL83 14/- UCC85 10/6 
L4 6/6 6B8G 4/6 6L18 13:- 2AT6 1%6 35/51 12%6 DI 3/- ECC82 7 6 EZ8I I0/-i PEN4ODD UCH42 10/- 

LD5 5/- 6B8M 5/- 6N7 8 - 2AT7 8/6 35A5 11/- D42 10/6 ECC83 9 - GZ30 10/61 25/- UCH8I 11;6 

LN5 5/- 6BA6 7/6 6Q7G 8,6 2AU7 7/6 35L6GT 10/- D63 5/- ECC84 10 - GZ32 12/6 PEN45 19/6 UCL82 13/6 
N5 II/- 6BE6 7/6 6Q7GT 9/- 2AX7 9/- 35W4 8/6 D77 6/6 ECC85 9¡6 GZ34 14,- PEN46 7/6 UF41 9/- 
R5 8/6 6BJ6 8/- 6R7G 8/6 2BA6 9/- 35Z3 10/6 DAC32 II/- ECC91 5/6 H30 5!- PL82 9/6 UF80 10/6 
S5 8/- 68R7 11/6 6SA7GT 8/6 213E6 I0/- 35Z4GT 8/- DAF9I 8/- ECF80 H63 12'6 PL83 11/6 UF85 10/6 
T4 7/- 6BW6 8/6 6SG7GT 7/6 2E1 30/- 35Z5GT 9/- DAF96 10/- ECF82 13/6 HABC80 PM2B 12/6 UF89 1016 

U5 7/- 6BW7 14/- 6SH7 6/- 2J5GT 4/6 41 MTL 8/- DF33 11/- ECH35 9/6 13/6 PM12 4/- UL41 10/6 

2A3 12/6 68X6 14/- 6517 8/- 2J7GT 10/6 5005 12/6 DF9I 7/- ECH42 10/- HK90 10;- 51112M 6/6 UL46 15/- 

2A7 10/6 6C4 7/- 6SK7GT 6/- 2K7GT 7/6 50L6GT 9/6 DF96 10/- ECH81 8/- HL23 10/6 PY80 9/- UL84 11/6 

2C26 4/- 6C5 6/6 6SL7GT 8/- 2K8GT 61 BT 15/- DH63 ECL80 14/- HL4I 12/6. PY8I 9/- UY4I 8/6 
2013C 7/6 6C6 6/6 6SN7GT 7/6 14/- 6ISPT 15/- DH76 7/6 ECL82 14/- HL133DD PY82 9/- UY85 10/6 

2X2 4/6 6C8 12/6 6SS7 7/6 2Q7GT 7/6 72 4/6 DH77 8/6 EF36 6/- 12,6 PY83 9/6 V1507 5/- 
3A4 7/- 6C9 12/6 6U4GT 14/- 2SA7 8/6 77 8/- DK32 15/- EF37A 9/- HVR2 201- QP2I 7/- VLS492A E3 

3A5 12/6 6C10 12/6 6U5G 7/6 2SC7 7/6 78 8/6 DK91 86 EF39 6/- HVR2A 6/- QP25 15/- VMP4G IS/- 
307 8/6 6CH6 7/6 6U7 8/6 25G7 7/6 80 9/- DK92 12%6 EF40 15/- KL35 8 6 QS 150/15 VP2(7) 12/6 

3D6 5/- 6D6 6/6 6V6G 7/- 2SH7 5/6 83V 12/6 DK96 10/- EF4I 9/6 KT2 5/- 10/6 VP4(7) 15/- 

3Q4 9/- 6E5 12/6 6V6GT 7/6 2S17 8/- 85A2 15 /- DL2 15/- EF42 12/6 KT33C 10/- QVO4/7 VP13C 7/- 
3Q5GT 9/6 6F1 IS/- 6X4 7/- 2SK7 6/- 15082 15/- DL33 9/6 EF50(A) 7/- KT44 7/- 15/- VP41 7/6 
354 8/- 6F6G 7/- 6X5GT 6/6 2SQ7 8/6 807 7/6 DL92 8/- EF50(E) 5/- KT63 7/- R12 12/6 VR 150/30 9/- 
3V4 9/- 6F6GT ß/- 6Z4/84 12/6 2S R7 8/6 866A 13/6 DL94 9/- EF54 Si- KTW6I 6/6 SD6 12/7 VT61A 5;- 
5U4 8/6 6F8 12/6 6Z5 12/6 2Y4 10/6 956 3/- 0196 10/- EF73 10/6 KTW62 8/- SP4(7) 15/- VT501 5,/- 

5V4 12/6 6F12 91- 6/30L2 12/6 4R7 10/6 1203 7/- DLS10 10/6 EF80 14/- KTW63 8/- SP4I 3/6 W76 7/6 
5X4 I0/- 6F13 13/- 7A7 12/6 4S7 I4/- 40331 12/6 DM70 8/6 EF85 7/6 KTZ41 6/6 SP42 12/6 X61 12/6 
5Y3G 8/- 6f16 9/6 7B7 8/- 9AQ5 11/- 5763 12/6 EASO 2/- EF86 14/6 KTZ63 10/6 SP61 3/6 X65 124 
5Y3GT 8/6 6F17 12/6 7C5 8/- 9H1 10/- 7193 5/- EA76 9/6 EF89 10/- L63 6/- TP22 15/- X66 12/6 
5Y4 10/- 6F32 10/6 7C6 8/- 2001 16/- 7475 7/6 EABC80 8/- EF91 9/- LN 152 14/- U16 12/- X79 12/6 
5Z3 12/6 6F33 7/6 7H7 8/- 2011 13/6 9002 5/6 EAC91 7/6 EF92 6/6 MH4 7/- U18j20 12/6 XD(1.5) 616 

5Z4G 10/6 6G6 6/6 7Q7 9/- 25L6GT 10/- 9003 5/6 EAF42 10/6 EL32 5/6 MHL4 7/6 U22 8,1- XFWIO 616 

SZ4GT 12/6 6H6GT/G 757 9/6 25Y5 10/6 9006 6/- EB34 2/6 E141 11/- MHLD6 12/6 U25 13/6 XFYI2 6/6 
6A8 10/- 3/- 7W 8/6 25Y5G 9/6 AC6PEN 7/6 EB4I 8/6 EL42 11'- ML4 12/6 U31 9/6 XH(1.5) 6¡6 
6AB7 8/- 6H6M 3/6 7Y4 8/- 25Z4G 9/6 AC/HL/ EB91 616 EL81 I5 ML6 6/6 U50 X5G( I.5) 6/6 
6AB8 14/- 
6AC7 6/6 
6AG5 6/6 
6AG7 12/6 
6AJ8 8/- 
6AKS 5/- 
6A LS 6/6 

615G S/- 
6J5GTG 5/6 
6J5GTM 6/- 
6J6 5/6 
617G 6/- 
6J7GT '0/6 
6K7G 5/- 

802 3/6 
803 9/- 
902 4/- 
10C1 15/- 
10FI 15/- 
10F9 11/6 
!OHS 12/6 

25Z5 10/6 
25Z6G 9/6 
2807 7/- 
30 7/6 
30C1 14/- 
30F5 14/- 
30FLI 12/6 

DDD 15/- 
AC/P4 
AP4 
ATP4 
AZ3I 12/6 
BL63 
CK505 

8/- 
7/6 
4/- 

7/6 
6/6 

EBC33 
EBC41 
EBF80 
EBF89 
EC52 
EC54 

7/6 
10/- 
9/6 
9/6 
5/6 
6/- 

1 8/6 
76 8/8/- - 

EL84 106 MU 4 10/- 
U1152 OAIO 12/6 

EL91 5- 0A70 5!- U78 7/- 
EM34 

110.- 0A71 
5- U251 IS/- 

EM80 0,6 OC72 30/- U404 10/6 
EYSI P61 3,6 UABC80 
(Small) 12/6 PABC80 15j-1 10/6 

Y63 7/6 
Z63 10/6 
Z66 20/- 
Z77 9/- 
Z719 14/- 
Z729 14¡'6 

TERMS OF BUSINESS : -CASH WITH ORDER OR 
C.O.D. ONLY. ORDERS VALUE L3 OR MORE SENT 
POST /PACKING FREE. ORDERS BELOW L3 PLEASE 

ADD 6d. PER VALVE. C.O.D. ORDERS:- MINIMUM 
FEE, INCLUDING POST AND PACKING, 3/ -. WE 
ARE OPEN FOR PERSONAL SHOPPERS. MON - 
FRI. 8.30 -5.30. SATS. 8.30 -I p.m. 

ALL VALVES NEW, BOXED, TAX PA D, AND 
SUBJECT TO MAKERS' GUARANTEE. FIRST 
GRADE GOODS ONLY, NO SECONDS OR RE- 
JECTS. GOODS ARE ONLY SOLD SUBJECT TO 
OUR TERMS OF BUSINESS, OBTAINABLE FREE 
ON REQUEST. CATALOGUE OF OVER 1,000 
DIFFERENT VALVES 3d. 

When comparing our prices, remember just what we offer. Bentley valves are not only 
" GUARANTEED NEW AND BOXED," and " GUARANTEED TESTED AT TIME OF 

DESPATCH," Bentley valves are NEW, BOXED, AND SUBJECT TO THE MAKERS' 
STANDARD GUARANTEE AS WELL. Only our enormous turnover enables us to select 
the products of the world's finest manufacturers at lowest prices and pass the benefits 
on to YOU. 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS 

28 CHALCOT ROAD, LONDON, N.W.I 
PRlmrose 9090 

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP, PLEASE. 
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YOU can build any of these at Low Cost! 
A MINI TRANSISTOR RADIO 

AN IDEAL PRESENT 
A two -stage highly sensitive circuit 
uses a new super high gain transistor 
coil and mini tuning 
condenser. Gives re- 
markable performance. 

37/6 With step -by -step in- 3 
structions. Beginners 
can't go wrong 
Get your order it while mini e. .- 

Ideal for : prices are low. Send 2/- Piere. Est - 
tenes etc. Late night listening. (or wiring diagram and All µlrtssold 

Children's nursery, etc. component price l st. sp:vut,ly. 

Iv.WORLD WIDE SHORTWAVE RADIO 
EXPLORE THE WORLD 
ON SHORT WAVES ! 

Can be built for 
from our list of 30 
components 
which can all be purchased 
separately, covers 10 -100 
metres and is capable of 
receiving speech and music 
from all over the world. Price includes the famous 954 acorn 
valve and one coil covering 40 -100 metres. 
Provision is made to increase to two or three valves and all 
components are colour coded. Send 2/- for point to point 
wiring diagram, layout and price list. 

TRANSISTOR POCKET RADIO 

full 

The ideal low cost transistor 
pocket radio for the beginner. 
The Two -Stage circuit utilises the 
new R.C.S. VARILOOPSTICK 
transistor coil. A specially designed 
miniature .0005 tuning condenser 
permits the receiver to be in a 
case which fits in the palm of your 
hand. Works for months off 
small battery costing 
7d. Can be built in 30 /- 30 minutes. PRICE 
All components are sold separately, 

construction data, including plan to parts for 2/ -. 

PERSONAL PORTABLE RADIÓ 
THE SET FOR PERSONAL LISTENING 

This little- set was designed to give you a real personal 
portable radio that you can listen to anywhere with- 
out disturbing others Use it on camping trips, in 
bed, in your office. Supplied with 
detachable rod aerial, it covers all the 
medium waves 200 -500 
metres. Average building 
time one hour. PRICE 
Send 2/- for specification, point to point 
circuit and parts price list. 

Post and packing : Under 10/- add Pd. t under 40/- add 1/6 : over POST FREE. 

F.C.S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17. (Mail Order only) 

NOW the easy way to buy your Test Set 

PORTABLE TEST SETS 
Series 90 & 100 

New easy terms for purchase of the superb M.I.P. Test Sets are offered by 
the makers. These terms are as follows :- 
Series 90 Miniature Test Set 
Cash price £9.15.0 or deposit 35/- and six monthly instalments of 28/10. 
Series 100 Portable Test Set 
Cash price £12.7.6 or deposit 47/6 and six monthly instalments of 36/ -. 

Other credit (grins front the following suppliers :- 
HOME RADIO (MITCHAM) LTD., 187 London Road, Mitcham, Surrey. 
FRITH RADIOCRAFT LIMITED, 69 -71 Church Gate, Leicester. 
SEND THIS COUPON FOR FULL DETAILS WITHOUT OBLIGATION 

To : MEASURING INSTRUMENTS (PULLIN) LTD., 
Electrin Works, Winchester Street, Acton, W.3. 

Please send illustrated leaflet of the M.I.P. Series 90/100* 
Test Set, together with details of the new easy payment scheme. 

* Delete whichever Series number not required. 

NAME 

ADDRESS 

P. W. 

Series 90 
19 self - 
contained 
ranges a.c. 
id.c. 200 micro - 
am ps- 
5.000ohms 
per volt. 

Series 100 

21 ranges 
a.c. / d.c. 
100 micro - 
a m p s - 
1,000 volts 
10,000 
ohms per 

volt. 
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fidelity " TAPE RECORDER 

tePrii IT HAS EVERYTHING -EXCEPT A HIGH PRICE 
TESTED AND APPROVED AT THE TRUVOX LABORATORIES 
IT INCORIORA'rES : The NEW TRUVOX Mk. IV TAPE DECK together 
with the " fidelity " MODEL HFITR2 TAPE AMPLIFIER (both illustrated on 
tris page), and a Rota 10in. x 61n. P.M. SPEAKER. 

PR ICE ... Including CRYS- 
TAL MIKE and 1,200ft. reel of BEFORE CHOOSING YOUR TAPE RECORDER YOU 
PLASTIC TAPE. SHOULD HEAR THIS MODEL- TRULY" Hi -Fi "RECORDINGS 

ARE OBTAINABLE and it is comparable to much higher 
priced Recorders. 

Alternatively send S.A.E. for ILLUSTRATED LEAFLET. 

C'I1EDIT SALE: Deposit £12/81- and 9 mthly payments of£4 /10,8. 
(Plus £1i10- carriage and insurance. of which HIRE I'UICCIL%SE : Deposit £24,15- and 12 monthly payments 
£1 is refunded on return of Packing case.) of £2,'511. 

L49.10.0. 
OR £3 EXTRA WITH \ 

1. REV. COUNTER. 

Our "Fidelity Junior" Tape Recorder is now 
The NEW TRUVOX MkIV TAPE DECK 

NEWS ! available. It is similar in appearance to the ONE OF THE BEST DECK!, 
model illustrated above and incorporates the TRUVOX MK III Deck ON THE MARKET. 
and the correctly matched 1 /F.TRLA Tape Amplifier. PRICE (Plus 10- 
Price is only 39 gns. comp']] . 'c ith ACOS crystal nuke 39 tins. £27 .6 . 0. cart. and 
and )2oort. of Plastic Tap<-. Ins.) 

The "fidelity" TAPE AMPLIFIER 
Model HF /TR2 WITH POWER 
SUPPLY UNIT 
PRICE £16.0.0. 
(Carr. and ins. 
61 -.) be eap;,iled 
11.1'. TERMS : 

Deposit £8 and ` 3 r, 
sod 

with 
months of £1. Cn ou d9'r uroa 

('REDIT TLRSIs '.,' peck.. 

Deposit £4 and 9 

monthly payments of fli9l4. Mien ordering, please :Rh ise make 
of deck in use. Send S.A.E. for full details. 

HO ME C0\S'l'ItUC'l'ORS 
rve cans Iv a COMPLETE KIT OF PARTS to build 1111v TAPE 
AMPLIFIER for £12 (PAls 51- caer. and ills.). The Assembly Manual, 

IFrail li al I)iagrallls, etc.. are vailable for 26. 
WE MAKE SPECIAL PRICES TO PURCHASERS OF TAPE EQUIP- 

IIOURIENQUIItY TO US..t. 11.P. 
Amplifier 

nd CREDIT SAI 
etc. 

E'1'ERMSy %HEI 
AAA 1 LADLE. 1 

MODERNIZE YOUR OLD RADIOGRAM 
The NEW ARMSTRONG 
FB. 409 A.M. /F.M. Radiogram 
C hassis 
" A chassis for those who want 
the highest quality." A 9- 
calve line up employing the 
latest MULLARD preferred - 
type valves. Provides com- 
plete coverage of the V.H.F.! 
F.M. Trausm issinn.s plus the 
Short, Medium and Long Wac::- 
bands. Has l'uvh -Pu II ()st- 
rut with Negative Feedback for G 

watts peel,Output. Quick Acton Timm 
Key" Selectors and separate Hass and Treble 
Controls. Has " Magic Eye "Tuning Indica- 
tor. Dimensions 131n. x 91in, x Sin. high. Dial size 11:in. o 111n. 
PRICE E29 . 8. . l'ERMS ' 

Credit £7.7.0 and it monthly payments of £2.14.0. 
:Plus 6/- cart. & ins.) li.P. £14.14.0 and 12 monthly payments of £1.7.3. 

SEND S.A.E. FOR ILLUSTRATED LEAFLET. 

STERN'S "F.M." TUNING UNIT 
A 5 -valve Tuner incorporating the latest 
Stallard Permeability Tuning Heart 
and a " Magic Eye " Tuning Indicator. 
PRICE %SSEMIMLED 

lE 14.10.0. READY FOR USE : 

(Plus 7,6 carriage and insurance.) 
TERMS : (a) Hire Purchase : Deposit 
£7.5.0 and 9 monthly payments of 184. 
(b) Credit : Deposit 13.12.8 and 9 monthly 
payments of £1.6.7. 

110311: CONSTRUCTORS-You can build this uil/I for 
Full Assembly Instructions ara available for 1,6. £10.0.0. 

CREDIT TERMS : Deno, 
£8.(171 -and 9 monthly payment.- 
of £2110/ -. 
ILP. TERMS: Deposit £13:13 - 
and 12 monthly payments of 
f 1I54. 
WE ALSO HAVE A FEW DECKS 
WITH REV. COUNTERS. Priee230 9 - 

Send S.A.E. for detuils. 

A TAPE PRE -AMPLIFIER 
and ERASE UNIT 

STERN'S 2101)11, 
IIF /'IRl. A com- 
pletely assembled 
Pre -amplifier with 

own Power Supply. Can be supplied correctly matched for 
use with Truvox or Collar() Decks and incorporates Record- 
ing Level Indicator and Monitoring facilities. Please 
send S.A.E. with any enquiry. 

1 10. (P us 5/- 
call 

PRICE i 0, and 
SPECIAL PRICE REDUCTION WHEN PURCHASED WITH 

TAPE DECD. 

WE HAVE THE FULL RANGE OF DULCI 
CHASSIS IN STOCK 
111E MODEL 11.4. is illus- 
trated but all Chassis and 
Tuners are similar -send 

a ..; li -"`'- - A.E. for leaflets. H.P. and 4, CREDIT SALE TERMS are 
vaiiable. Send S.A.E. for 

details. 
p; S: 

RADIOGRAM CHASSIS 
- -- These two Chassis are 

really well designed and 
eproduce most excellent 

quality on both Radio and 
gram. 

MOI)LI. II.3. A 3 Waveband AM /FM CHASSIS £20.17.0. 
\1(1)1:1. 11.4. A 4 Waveband AM /FM CHASSIS £24.6.6, \IODE1. 114i'í'. A 4 Waveband AM/FM 

TUNER with self- contained POWER SUPPLY £20. I7. 0. 
RECORD PLAYERS THE VERY LATEST 
at Greatly Reduced Prices - a MODELS OFFERED 
send S.A.E. !or ILL- 
USTRATED LEAFLET / _.. 

"CASH (VIA:" £S.7.ô. phraJ,- carr..cios.) dl V 

'1.111: NEW 4-SPEED 
11.5.11. MONAISCII 

O A "MIXER' Auto- , ' changer complete ,11rr{@,. with High Fide- Á11r lily Crystal "Turn- over' 
head. "»x 

O Incorporates the Manua) of 
position. 

STERN RADIO 
LIMITED 
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COMPLETE KITS o 
STERN'S REMOTE CONTROL 
UNIT 
Designed 
in partic- 
ular for 
use with 
the MUL- 
LARD 5- 
10 Main 
Amplifier 
Ideally suited for simple domestic instal- 
lation as an alternative to the more elabor- 
ate Pre -amplifier (shown and described 
opposite). Tone Control facilities are 
really excellent and in conjunction with 
the " 5 -10 " Main Amplifier reproduction is 
of very high quality. Perfectly suitable for 
use with all the popular Record Players 
(B.S.R., Collaro. Garrard) and the modern 
Radio Tuner Units. Front Panel contains : 

la) Coloured Indicator, (b) Separate BASS 
and TREBLE CONTROLS, (c) 3 position 
Selector Switch. (d) Volume control. Inputs 
on back for Radio and Gram. and Gram 
equalising is incorporated. 
FULL DATA Is contained in the 5 -10 MAIN 
AMPLIFIER MANUAL at 1i6. 

f PARTS for the " Hi-Fi" ENTHUSIAST 
The MULLARD "5 -10" MAIN STERN'S " fidelity " PRE-AMPLI- 
AMPLIFIER FIER TONE CONTROL UNIT 

"A design for the Music Lover" 

BRITAIN'S FINEST " Hi -Fi" 
AMPLIFIER 
THE GENUINE WILLIAMSON 

STELL SETS THE STANDARD FOR ALL 
AMPLIFIERS 

Vii. 

Many versions of the Williamson have been 
offered to the public at various low prices, 
but the "only Williamson" is the Ampli- 
fier built to the designer's specification 
and employing only the very high grade 
Components, i.e.. PARTRIDGE TRANS- 
FORMERS, CHOKES, etc., that he specifies. 
It is only in doing this that the excep- 
tionally high standard that has made this 
Amplifier so famous, particularly in 
America, is obtained ... WE HAVE DONE 
THIS ! ! ... and we offer these KITS OF 
PARTS including Partridge and other high 
grade Components as follows : 

'a) To build the MAIN AMPLIFIER ONLY 
l lust:rated above), £14.10.0 

.b) To build the TWIN POWER SUPPLY 
UNIT ONLY (insufficient £13.10.0 space to illustrate this), 
(c) COMPLETE KIT to ÿ`27.0.0 build hoth above, 
We will also supply both COMPLETELY 
ASSEMBLED and will be pleased to quote. 
Credit and H.P. Terms are available. The 
complete SPECIFICATION and general 
ASSEMBLY INSTRUCTIONS are available 
for 3'6. 
Our " fidelity " PREAMPLIFIER illus- 
trated and described above (or alterna- 
tively the R.C.A. Pre -amplifier at £16.5.0) 
;s recommended for use with the Williamson. 

CALLERS ONLY 
We have in stock various designs for 
HOME CONSTRUCTORS including F.M. 
Tuners, A.M.!F.M. Tuners. Midget Bat- 
tery Portable, Mains Units, etc.. etc. 

(Dept. P.W.) 

109 & 115 FLEET ST 

LONDON, E.C.4. 
Telephone : FLEet 5812 3 4, 

9 

The most 
popular ana suc- 

cessful Amplifier yet designed and certainly 
needs no recommendation from us. Our kit 
is complete to MULLARDS specification 
including the latest PARMEKO ULTRA 
LINEAR OUTPUT TRANSFORMER and 
the recommended Mullard Valve line -up, 
PRICE OF COMPLETE KIT OF £9.10.0 PARTS (Plus 5l- carr. & Ins.) 
or alternatively we supply - FULLY 
ASSEMBLED and TESTED for £11.10.0 (Plus 5/- carr. & ins.) 
The ASSEMBLY MANUAL containing 
FULL SPECIFICATION is available for 1/6. 
We also offer the "5 -10" Incorporating 
the latest PARTRIDGE ULTRA LINEAR OUTPUT TRANS- 
FORMER for an extra £1.6.0 
SPECIAL PRICE REDUCTIONS ... WE OFFER YOU ... 

This unit can be used with any Main Ampli- 
fier. Briefly it has inputs for all types of 
MICROPHONES, HIGH and LOW GAIN 
PICK -UPS and a RADIO TUNING UNIT. It 
incorporates (a) GRAM EQUALISING 
CONTROL. (b) STEEPCUT FILTER. 
(c) Continuously variable BASS and 
TREBLE CONTROLS, a variable OUTPUT 
CONTROL which enables its use with any 
type of Amplifier, and Jack Sockets on 
Front Panel for TAPE RECORD and TAPE 
PLAYBACK. 
Used with the " 5 -10 " the reproduction is 
comparable to that normally associated only with the very expensive commercially made 
High 
OF 

Fidelity Amplifiers. 
COMPLETE KIT OF PARTS zs.s.O 

WE ALSO OFFER IT ASSEMBLED READY 
FOR USE, £8 (plus 5i- carr. & ins.). 
The ASSEMBLY MANUAL contains full 
specification, and is available for 13. 

PRICES ARE SUBJECT TO £1.6.0. EXTRA IF PARTRIDGE TRANSFORMER IS PREFERRED. 
(a) The COMPLETE SIT of PARTS to bu ld both the MULLARD 5 -10 £11.11.0 and the REMOTE CONTROL UNIT for 
(b) The COMPLETE KIT of PARTS to bui d both the MULLARD 5-10 £15.15.0 and the " Fidelity " PRE -AMPLIFIER TONE CONTROL UNIT for 
ALTERNATIVELY WE WILL SUPPLY ASSEMBLED and FULLY TESTED. 
as follows- £14.0.0 (a) The MULLARD 5-10 and the REMOTE CONTROL UNIT for 
CREDIT SALE, TERMS, 23.10.0 Deposit and 9 monthly payments of £1.5.8. II-l'. TERMS, £7 Deposit and 9 monthly payments of 17'9. 
(b) The MULLARD 5-10 and the " Fidelity " PRE- AMPLIFIER -TONE £1818.0 CONTROL UNIT for CREDIT SALE TERMS, £4.15.0 Deposit and 9 monthly payments of £1.14.7. II,P. TERMS, £9.9.0 Deposit and 12 monthly payments of 17/6. 

WHEN ORDERING PLEASE INCLUDE 7/6 to cover cost of Carriage and Insurance, 

THE NEW MULLARD "3 -3" STERN'S " HIGH QUALITY" 
8 -10 WATT 
AMPLIFIER 

Has power 
supply for 

Radic 
Tuning 

Unit 

A COMPACT AM- 
PLIFIER PItO1 'DING 

VERY HIGH QUALITY REPRODUC- 
TION ON BOTH RADIO AND GILASI 
Price : For complete £7.10.0 kit of Parts : 

(plus 6B coverage and insurance). 
Alternatively supplied ASSEM- £8.19.6 BLED and FULLY TESTED : 

(plus 616 coverage and insurance). 
The complete specification containing 
assembly diagram is available for 1!8. 
Developed from the very popular 3 -valve 
3 -watt Amplifier designed in the Mullard 
Laboratories. Our kit is complete to the 
Mullard specification, including supply of 
specified components. valves and a 
PAItMEKO OUTPUT TRANSFORM ER. 
We also include switched inputs for 78 and 
L.P. records, plus a radio position. Extra 
power to drive a Radio Tuning Unit 15 5150 
available. 
THE IDEAL AMPLIFIER FOR A SMALL 

HIGH QUALITY INSTALLATION 

` WE ALSO SUPPLY SEPARATELY - 
(a) The 2 -Stage (plus Rectifier) 
AMPLIFIER £4.2.6 
(b) The PORTABLE CARRYING 
CASE £3.17.6 
(c) Blin. P,91 SPEAKER 16'9 

Carriage and insurance, 4,f- extra. 
We also have a smaller PORTABLE CASE 
Ideal for Record Players. PRICE ONLY 
£33.0 (plus 3/- carr. & ins.). 

PR ICE 
OF COMPLETE 

KIT OF PARTS (Plus 5- £1.10.0 carr. & ins.) 
p SUPPLIED ASSEMBLED £.7.10.0 and READY FOR USE 

Proved one of the most popular models 
yet offered to the HOME CONSTRUCTOR. 
Provides excellent reproduction up to 9 
watts, employing 6V6's in push -pull, incor- 
porating negative feedback. Provides for 
use of both 3 and 15 ohm speakers. 

SPECIAL CASH ONLY OFFER !! 
This very attractive I'll ItTAItLI: AMPLI- 
FIER CAST: together 
with a good quality 
(:RAM AMPLIFIER 
and a matched 6l1n. P.M. 
SPEAKER, ALL 
FOR 

ONLY z8.7.6 
(plus 7/6 carr, 

& ins.). 
The Amplifier con- 
sists of a 2 Stage 
design incorporating the modern B.V.A. 
valves types ECC83, EL84 plus EZ80 Reetiner 
and has separate BASS and TREBLE CON- 
TROLS. The Portable Case will also accom- 
modate almost any make of Autochanger, 
and is attractively finished in Maro n and 
Grey colour Rexine. 
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filf1X1-Q 
COMPONENTS AND CHASSIS MANUFACTURED FOR ' MULLARD " AMPLIFIERS, TAPE RECORDERS AND F.M. 

TUNERS 
" 5 -10," " 5 -10A " and -' 5 -JOB " Common Chassis, Baseplate and 
Screen. 19,'6. " 5 -10 " Front Panel, gold finished with control markings, 

C 
^7,6. " 5 -10 ' Type " A " Pr-anlp Chassis and Front Panel (unprinted), lf \/1 

8 6 . " 5 -IO " Type " B " Pry amp Chassis and Front Panel (unprinted) 
126. Gold finished Type " A " and ' B " Pre -Amp Front Panel,comptete 
with control markings : " A." 26 ; " B," 3/6. Complete metalwork for 
the " 5 -10 " T.C.C. Printed Circuit, 15: -. 3 Valve 3 Watt Hi -Fi Amplifier 
Aluminium Chassis. 10 6, " 20 Watt " Amplifier Chassis, Base, Trans- 
former Covers, ..Adaptor Plate and Screws, 68;6. Pre -Amplifier Chassis, 
25-, "7 Watt A.C. D,C," .Amplifier Chassis, 20, -. 
TAPE RECORDER. Type " A " Amplifier Chassis, 31j6 ; Type " B," 
31 6 ; Type " C," 32 6, Power Pack Chassis, 116. 
F.M. TUNER, -5.F. Rejectors, Ref. 510.IFF, 2'6. Aerial Coil, LI L2, 
Ref. 510,AE, 4 6. Choke L3, Ref. 510 RFC, 2/ -, R.F. Coil L4, Ref. 
510/R F. 2 6. Oscillator Coil L5:L6, Rel. 51(1'OSC, 4;6. Ist IFT L7 L8, 
Ref. 510,IFTI, 76. 2nd IFT L9LIO. Ref. 510'IFT2, 7,6. Ratio 

Ih -ccl, I 1 I I C IS. Itcl -. 111 RI) I . 12 6. Aluminium Chassis, 14 6. Chassis Baseplate, 4 -, 

COM °ONENTS AND CHASSIS MANUFACTURED FOR " OSRAM" AMPLIFIERS AND F.M. TUNERS ' 912 1'5.( S ' Ampliter. Gold finished Front Panel printed with control markings, 7 6. Chassis. 16 6. Pre-Amp Chassis, 6 -- 
F.\1. TUNER. - Chassis, Baseplate, Gold -linished Front Panel. Scale. Pulleys, Drum, Drive Spindle. Printer. Cord Spring, Cord, 
Brackets, Glass Clips and Screws, 37 6. Aerial Coil O TI, 29: R.F. Coil O LI. 2 6 ; Oscillator Coil O L2. 2, -. 1st, 2nd and 
3rd 1FT's, IFT.I 1 10.7, 6 6 each. Ratio Discriminator Trans 0 T2 11.5) complete with crystals. 19;6. Variable 2 -gang Tuning 
Condenser, 17,6. Polythene Spindle Coupling, 2 :6. Spin Wheel, 3.6. Extension Spindle. 6d. 
F.M. TUNER T.C.C. PRINTED CIRCUIT VERSION. -Complete metalwork, Front Panel. etc., 37 6. (For Coil and Component 
details see F.M. Tuner section.) 
F.M. PLUS TUNER. -Chassis, Front Panel, etc., 4116. (For Coil and Component details sec F.M. Tuner section.) 
" 912 " AMPLIFIER T.C.C. PRINTED CIRCUIT VERSION.- Complete metahvork. 15 -. 
NOTE : All chassis are manufactured from bright aluminium and contain all holes excepting those for transformer fixing, which 
,tre omitted due to the various types obtainable. 
\ \e also manufacture SPECIAL CHASSIS to HOME CONSTRUCTOR requirements. Send us your drawing and it will he 
executed under the following scale of charges. Material is 16 s.w -g. Bright Aluminium at Id. per square inch * plus 6d. per 
bend * plus 3d. per round hole * plus 2 6 per shaped hole * plus I postage ; 16 s.sv.g. Aluminium Panels, 4,- sq. ft. 
SEND I - IN STAMPS FOR GENERAL CATALOGUE.- Please send S.A.E. with all enquiries. Trading Terms for direct 
1'J,lal Orders, C.W.O. plus appropriate postal charges. 

DENCO (CLACTON) LTD., 357/9 Old Road, Clacton -on -Sea, Essex. 
STOP PRESS : \1A \I -Q PRE -SET F.M. TUNER, completely assembled, £12 ; VARIABLE VERSION, £11. COMBINED 
POWER PACK AND AMPLIFIER, £5.10.0, or in comprehensive Kit Form, £5. 

HANNEY 
offers 

Components for 
OSRAM 912 PLUS AMPLIFIER 
OSRAM 912 PASSIVE UNIT 
OSRAM 912 PRE -AMPLIFIER 
OSRAM F.M. PLUS TUNER 

MULLARD 510 AMPLIFIER 
MULLARD 510 "A" PRE -AMPLIFIER 
MULLA RD 510 " B " PRE -AMPLIFIER 
MULLARD 3/3 AMPLIFIER 
MULLARD F.M. TUNER UNIT - 

"WIRELESS WORLD" F.M. TUNER UNIT 
DENCO MAXI -Q F.M. TUNER UNIT 

Manuals available : 

912 PLUS AMPLIFIER-4/-; OSRAM F.M. PLUS TUNER - 
2/6 ; MULLARD HIGH QUALITY AMPLIFIER MANUAL 
(contains F.M. details) -3/6 ; DENCO F.M. TUNER -I/6. 

Send 3d. postage, stating lists required. Generai Components 
list also available. 

L. F. HANNEY 
77, Lower Bristol Road 

Bath 

MAIL ORDER DEPARTMENT 
211 Streatham Road, Mitcham, Surrey. R T ALL VALVES LISTED ARE NEW STOCK. CASH WITH ORDER 
AND POST FREE. MITCHAM 6201 

set 15:6 EF433 12'- N7s 118 UI, 
U8 

44 9'- 
6 tS 

fiK7 30 
12 

- 
3 triii 8$ 1i1,51.1 1i1,51.1 8- NN 9 8 U 2:131:6876T BGT 

Ill 8,8 L'F.93 7 6 N15:1 11 3 UY41 7'8 riLt 17 
) 3.! 9.0 EFdti 12 6 Ntdl 11'3 UY8a 8- tSL011 7 8 

1?F89 10 - N727 8'8 VP2B 191- IiLrN 12 6 
151"1 9 6 LF9l 86 Pl.P84 9'- WI7 8!6 BLIt) 21 - 
111rt0 108 EF92 9 - PCF80 12 6 W"77 91 UNìI: 1.1' 
11.'3, 99 EF95 14;- PCFB'S 11 6 W81M 18,6 8- 
rF91 8 6 EL38 231 PCL82 12,6 W142 9/- 68L7r1' 7 d 
r096 8 9 EL41 10,- PCI.83 12 6 \V719 816 69N75:'l' 8 8 
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'91 89 1°t2 146 16 11'- 8,18rT 10,- 12A X7 0.- 
i1't .,., 8 8 14'I3 14 8 25 13 8 6A1,.3 5 9 1413A8 6 9 li't'4, 17 6 1,6 I3C 19 6 7s 8 - 6AM1i 9- I2BE11 9 3 86 t:Z;13 116 142 8'6 8A55 5- 128117 10- 

9 - It:in 4 9 1 i.í 8 6 8-41.15 7'6 12371: 1:1' 
;C5-8. t 9- Hti 10 - 517 9r9 6A1'0 8 3 10 
iC1'^ t 30 - 1113, 'NO S- ' IJ:1 9;6 ells 4,- 12E :III' 108 III .ve 116 0l3 98 014.3; 8,6 106 
1'l'Nn 126 ItLUT.tn 0,4 88 UBES 8,3 12E5C'l' 
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5'1191 21- II SIM `8 '.1BCN9 liBlt7 12:- 12147 8'6 
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9C11,t 9 6 tetti 16 6 B1'.tl 8 6 68X1; 8 6 }Ail 20 - 
:1'I.8n 10 - 1"'/.119 12 8 'lu,n 9`6 r,1'Otiu 27,- 291,2 21 - 
:f9-s2 136 511.4 126 'If 4.2 10- 11111 59 2n1.t 196 
ì09 21.- 51K l' b.:,) IIst 10 8 61,1 19 6 :)OFa 12 6 
.r:I°22 16 - 4. 7) 21'- 1'1.83 21 - UPL 8 6 3511 7 6 
:I:ï7A 103 sima 1b'- -t'!1 9 - ,FI3 186 35245.T- 81 
;F4a 15 . Mt"14 10 - "F.}9 10 - J](: 6 6 50L6C'P 
;041 9 6 N37 18 3 "5.11 9'6 01711T 10 - 10:- 

lfuutatiou gìveu for an) Iypes n- Iiacd. Obaotele and ,11 lypes a it p, 
send for Iists. 
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Let I.C.S. Train YO U 1 

COURSES ON :- 
RADIO and TELEVISION 
SERVICING ELECTRONICS 
EXAMINATION COURSES FOR :- 

P.M.G.'s CERTIFICATE (Marine Radio Operators) 

C. & G. RADIO AMATEURS' EXAM. 
(Amateurs' Transmitting Licence) 

C. & G. RADIO SERVICING CERTIFICATE (RIEB) 

BRITISH INSTITUTION OF RADIO ENGRS., etc. 

Whether you plan to have your own business, to 
become an electronics engineer or to take up a career 
in industry, 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. 

LEARN -AS- YOU -BUILD 
Practical Radio Course 

A basic course in radio, electronic and electrical 
theory backed by thorough practical training. You 
build a T.R.F. and a 5 -valve superhet radio receiver, 
signal generator and multi- tester. 
Other Learn -as- you -Build radio courses are available 

MULTI-TESTER 
(sensitivity 

1,000 ohms per volt) 

RF/AF SIGyAL. GENERATOR 

POST THIS COUPON TODAY for FREE cook on 
careers in Radio, etc., and full details of I.C.S. Courses. 

INTERNATIONAL CORRESPONDENCE : 

SCHOOLS 
Dept. 170H, International Buildings, Kingsway, London, 

w.C.2. 

Name Age 
d (Block Letters please) 

L' Address 

Occupation 2.58 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

SIGNAL GENERATOR 
Covorage 120 kc's. 84 Mc's. 
Metal case 10in. x 61in. a 
4lin. Size of scale. 611n. x 
31in. 2 valves and rectifier. 
A.C. mains 230 -200 v. Internal 
modulation of 400 c.p.s. to a 
depth of 30 per cent., modu- 
lated or unmodulated R.F. 
output continuous variable 
100 milli- volts. C.W. and 
mod. switch, variable A.F. 
output and moving coil out- 
put meter. Grey hammer 
finished case and white panel. Accuracy plus or minus 2'.. 
2119,6 6 or 34'- deposit and 3 Mthly payments 25,-. P.& P. 4,6 extra 
COMMERCIAL TELEVISION CONVERTER SUITABLE 

ANY T.Y. (except Philips) 
WITHIN 35 MILES OF I.T.A. 
TRANSMITTER. ALI. CHANNELS 

NO ALTERATIONS TO SET. 
Complete with built -in power supply. 
200 -230 v. A.C. mains. Crackle finish 
case 511n. long, 3`ín. wide. 4;ín. high, 
incorporating gain control and band 
switch. Illus. with caver removed. 
Complete installation comprises " Con- 
verter,' Wolsey 3- element I.T.A. out- 
side or loft aerial. 36ft. I.T.A. lead. 
two plugs. (Wolsey 4- element 5 /- extra.) 
25 - deposit plus P. & P. 5, -. and 4 
monthly payments of £11516. Cash £5117/- plus P. & P. 5' -. 
" CONVERTER " only £3.19'6 plus P. & P. 2'6. 

AC /DC MULTI -METER KIT 
Comprising tin. moving coil meter 
scale calibrated in A.C.'D.C. volts, ohms and milli-amps. Voltage range 
AC DC 0 -10, 0 -100 and 0-500. Milliamps 
0-10, 0 -100. Ohms 0 -1,000 and 0- 10,000. Front panel, range switch. wire - wound pot (for ohms zero setting 
two toggle switches, resistors and meter rectifier. In grey hammer 
finish case. 

Plus 19/6 
Point to point wiring diagram 1'- free with kit. 

4 VALVE ALL - DRY SUPERHET 

PORTABLE KIT 
incorporating Ferrite roil aerial 
Medium and long waves. In grey 
leatherette. Size bin. x lin. a 6in. 
Valve line -up : 1T4. IRS, 1S5. 
3V4. Complete kit of parts (less 
batteries). 

£5.19.6 =,73 g. 

COMPLETELY BUILT PORTABLE AMPLIFIER 
approx. size 6:in. a 2,Iin., incorporating 2 valves, contact -cooled metal rectifier, bass and treble lift controls 

QOM Plus and double wound mains transformer 230-250v. 4 P. & P. 3/6 5' P.M. SPEAKER & O.P. TRANSFORMER, if purchased with the above. 18 8. Plus P. & P. 1 6. 

COLLARO 4 -SPEED AUTOMATIC CHANGER 
Model 456 (suitable for use with above amplifier), A.C. mains. 

2290 -2.50 v., turnover crystal head. Brand new, fully guaranteed. 
Lg' 19. Ó P. & P, 5 -. 0725/- onthly payments of £1 -5 -O. 

T.R.F. KIT in 
PLASTIC CABINET 
3 valve plus metal 
rectifier. A.C. mains 
200 -250 v. Medium 
and Long waves. In 
pastel blue or brown. 
Valve line -up : 2 
VR65s and VT52. 
Size 15 !in. long by 
bin. high by lin. deep. 

£3.19.6 P7' P. 
Point to point wiring diagram 1 6. free with kit. 

RADIO & T.V. COMPONENTS (Acton) LTD. 
23 HIGH STREET, ACTON, LONDON, W.3 

GOODS NOT DISPATCHED OUTSIDE U.K. 

www.americanradiohistory.com

www.americanradiohistory.com


834 PRACTICAL WIRELESS February, 1958 
E IEBEEESEBOEBEi(OOffl&EE1FPEISO 93O931fflO R9393®®®F fflfflOE BiOOSîOffit1OOOOff lSldOMERO®IFI®ES®®®OENEF O 
m C: uilxr . \ngnlilic :operaiesdirv'etly CABINETS FOR ALL 1'rmn :1.1'. m::in- -high IidelitJ. 

f 

Big stoclas of all typ s of r onnn 
/11 

newts tue kept at all depot.. stile, 

93 
93 f 
ffl 

f 
® 3 -vale e - n, r. v. it requency res 
® noose better than 4a-15.0oo 

Control panel size Rin. v 2,ín cones 
fixed to chassis but is intended for 

W. independent mounting. Separate bass 
® and treble controls giving fullest 
® variation of cut and lilt. Separate 

®witch. absolutely no mains hum. Remarkable value at £4119 6. 

83 
EE 
® 
S 

All the parts for making Transis- 
te rised Enlarging or Process 
Timer, with constructional de- tails £2.10 -. 

M. FREE 

® 
S Wrap ou heater cable around the 

M pp a sin you 
loft to prevent a freeze- 
£1 1 -. post free. 

® TOWARDS AUTOMATION 
ER 

93 
-. -- _- - 

S 
EP 

ER 

S 
S 
S 
S 
S 
ER 

S 

Es Rotary switch -Ministry Ref. No. 
AP57579, this is a' motor -dri 'en 

® switch, the driving motor being a 
synchronous type for working on 110 

EE volts 50 cycles. The two switches 
O have 20 positions each and are en- 

closed by a Perspex fronted lid, sep- 
arately operated relays provid'ng 
interlocks. Sale price 27 6 each. 
Cart'. 3'6. 

fp INSTANTUS HEATER 

The CONTINA 
Another addition to 
our range of cabinets. 
This is styled after the 
best of continental 
radios. Finished in 
highly polished dark 
walnut veneer, with 
Panelling picked out 
in gold. Interior is 
veneer. Ming lle3v 
mahogany which con- 
trasts nicely with the 

-z dark walnutandgene- ally gives a very pleasing appearance. The doors slide on metal runners and are fitted with gold insert 
linger plates. A really excellent cabinet for any home -size aft. 1lin. long, lit. Sin. deep, 21't. 1'1n. high. including legs which are loin. from floor. Motor board 121ín. s 171n., equipment aperture 1:: s R;ir. 
gives ample space for Bin. speaker. Ample storage 
space for recordings. Price £1919 -, carriage and insurance 201 -. 
('all to see our range ut send slams, fur list. 

I7in. T.V. WHICH YOU CAN 
MAKE IN ONE EVENING 

special roan nl htocaill, :u. 
also listed belch, 

MORGANITE 
POTENTIOMETERS 

ion; le au,: 2 
;àng tt'tt'..s acal]- 

a b 1 e 
stand ï ¡'. and maize 

* - with good 
rf length anew 

die, all new 
and boxed. 

2 Gam( typo 3- each -values avail- 
able : 5K 5K, 100K 100K, 1 meg. 

meg. Single types l'- each. 
values available : 10K, 25K, 50K, 
100Ií. 250K, 1 meg., 2 meg. 

CERAMIC SWITCHES 

Undoubtedly the most up -to -date televisor for the home constructor. You can build it in an evening and the set when finished will be equal to a factory - made equivalent. 
* No technical knowledge rerulred. 
* All miniature valves. 
* Metal rectifier. * Turret Tuner- --12 channel. 
* l'erruxcube, E.H.T. and scan coils. 
* Suitable for any modern 12, 14 or 17in. tube. 
Cost with 17in. Tube and Speaker £47 or £6 down and 8 monthly payments of £5 15'-or less Tube 
and Speaker £29110: - or £4 10 --and 8 monthly pay- ments of £31101 -. Non callers add 10.'- carriage and insurance. All parts brand new and guaran- 
teed for twelve months. FALL INFORMATION 
AND DATA, 3 6. 

TURRET TUNER 

Brand new stock, not sur- 
plus, with coils for Band I 
and III complete with 
valves PCC84 and PCF80- 
I.F. Output 3333 Mc s 
with circuit dia ̂ ram, 79 6. 
With knobs 3.6 extra, post 
and insurance 2 d, 

THIS MONTH'S SNIP 
INDICATOR No. 96 

Contains many hun- 
dreds of very valuable 
spares including 110 
less than 12 potentio- 
esters. This indicator 
dolt will take the 

VCR97 or the VCR517 
and with relatively 

s'mple modifications can be turned into an Oscillo- 
scope. Limited quantity offered at the extremely 
low price of 10,- each, carriage and packing 4,6 
up to 250 miles, beyond this distance at cost. 

Convector heater, 1 kW. rating, 9ft. 
long, made from heavy gauge sheet S ® 
steel (galvanised). Can be used for 

Es greenhouse. workshop, aviary, etc., 
® etc. Price £21101 -. or with thermostat. 
S £4í5I -, carriage 5,'-. GUARANTEED 

5 YEARS. 
500 WATT MODEL. For very small 

ER greenhouses, 3216. Carriage 5 -. 
EE 2 KW MODEL. This has copper - 
igi clad element and Is free standing, 
® £5117!6 or with thermostat, £6!17.'8. 

9+ ® 93® f®® SSMO9393®®®® IH® FB®®®®®®®®®®® 9B® fIB® 1933ffl®® 96® ®E/&EEMEFEBTOEEBS&fflOES®®MEEMEFd 

I way, 2f3. 

50 assorted resistors. Well mixed 
and useful values, ; and 1 watts. 
Price 5,'- per 50. 

By one of oor ' 

makers, 3 pole, d +:.v, 
2 6 each, also stand- 

ard type switches 
12 pole, 2 way. 1 6 

eacb, 6 pole, 3 way. 
1:8 each. 3 pole, 6 
way, 2'6 each. 6 pole, 

50 assorted resistors. Well mixed 
and useful values. 1 watt. Price 
6.6 per 50. 

FINE TUNERS 

Ceramic trimmers all with ;in, 
spindle of fair length. 5, 10, 15, 30, 
P.F. at 2/3 each or 24:- per dozen. 
(oil Pack for superhet 465 Ku's I.F. 
Medium and 2 short waves. 9,6. 
Midget coils. Ideal for formers in 
cans, with dust cores. 4.6 per dozen. 

TRANSISTORS 
A good range of transistor 
parts, miniature trans- 
formers, electrolytics, etc., 
available at all branches. 

Red Spot and audio ,., 10 - 

Blue Spot 1.6 dtv s .., 15;- 
White Spot 2.5 ,',. 

- ... 20 -- 

VALVE HOLDERS 
A ropheuol type BAG -B'í1 and int.- 
octal. Price 5- doz. as you want 
them. Nylon loaded 7'6 doz. 

CONNECTING WIRE 
P.V.C. covered in 100ft. coils -2:9 a 
coil or four coils different colours, 
10:- post free. 
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Yours for LI 100 Down EB 

ffl 
138 

ES 

ER 

E3 
ffl 
83 

The latest most up -to -date Record Eß 

Player made by the famous B.S.R. 
company. Using Hi -Fi Crystal Pick 83 
Up and fitted with every modern 03 
device. Definitely a record changer Dior 

which will give years of trouble -free 
music. Not surplus but the current Eß 
model. Price £8 10 - or £1!10' - 
deposit and 8 monthly payments of EB 
£1. carriage and insurance 5 -. ffl 

ffl FLUORESCENT LIGHTS gg 

Eli 
Eli 
Ef3 

83 

Eft 
Ff, 

EBs 
These are complete fluorescent la 
lighting fittings. Built -in ballast ER and starters -stove enamelled 

Eß white and ready to work. Ideal for 
the kitchen, over the work -bench 
and in similar locations. Ef3 

Shiite 40. 4ft. ais. long. uses a 90- 
watt tube. 
Twin 20. Uses 2 20 -watt standard 
tubes. 
Price for either type 39 6, with EE 
tubes. 141. 

Carriage and ins. up to 150 miles 5'6, ffl 
up to 250 miles 7/6. Ek 

83 
EB 

Ell 
83 
ffl 
83 
63 

f 
ffl 

12in. Hi- fidelity loudspeaker. EfB 
High Flux. Permanent magnet a 
type with standard 3 Ohm cc 
speech coil. Will handle up to 
12 watts. Brand new by famous 
maker. Price 32 6. plus 2 6 post 
and insurance- FP 

CAR STARTER CHARGER KIT ffi 

All parts to build 6- and 12 -volt 
charger which can be connected to 

ENTIRELY _ to a " fiat " battery and will enable ffl 
the car to be started instantly. a RE- DESIGNED Kit comprising the following 
Mains transformer 22'6 A.C. D.C. 5-amp. rectifier 17 6 

MULTIMETER KIT Resistance 
Stud Switch 36 

Resistance Wire 2 - 
Resistance Former 26 Eli 

Measures A.C. D.C. volts3. Mains on'off Switch 2'6 pea 
and ohms. All the essen- 

, 
0 -5 amp. Moving Coil Meter 12 6 rd 

tial parts including metal, Construction Data 16 
case, 2in. moving coil i- or if bought all together price is De 
meter. selected resistors. e . 52 6. plus 3 6 post and packing. 

FE wire for shunts range 
selector, switches, cali- 
brated scale and full in- Waterproof P.V.C. covered 
structions, price 19:6 plus Dealing Element. 16 ohms ad 
1 9 post and insurance. 

EE 

BARGAINS TO CLEAR 
A.C. Superhet 5 -Vape Chassis. 
Medium and two short, unused. but 
less valves and mains transformer. 
Uses standard Octal range. 27.6. 
(Coil pack worth much more.) 
Non-callers add 6(6. 
A.C. Superhet 7 v. 5- Waveband 
Chassis. H.F. stage. Unused. Less 
valves and power pack. Slightly 
soiled. Coil pack worth twice as 
much, circuit diagram supplied. 
82'15' -. carriage and insurance 716. 
A.C. 4 -Valve Superhet, complete 
with valves, but less scale and 
pointer, unused. 39/8 plus 6 6 postage. 

Note that the above three 
chassis, although unused, will 
need checking. On account of 
low price no guarantee is given. 
Nor, we regret, can technical 
assistance be given. 

.1 mfd. 350 v. Small Tubular 
Metal cased Condenser,. Made by 
Dubilier. 2/8 per dozen. 
Germanium Diodes. B.T.H.. with 
wire ends. 10d. each or 9 - dozen. 
Midget I.F. Coils. Dust cored, size 
11 a lin., 465 Kc's. 416 pair. Standard Size I.F. Coil. Dust 
cored. 465 Mc /s. 4/6 pair. 
.0005 twin gang tuning condensers. 
419. post 9d. 
Bakelite 5 Amp. Electric Wall 
Switch. " Hicralt." 9d. each, or 
8'- per dozen. 
Series, parallel and off -elect rie 
wall switch made by Crabtree. Price 
1/3 each, or 13/6 per dozen. 

Rectifier Unit for working D.C. Instruments, motorised equip- 
ment, etc. from A.C. Mains. 
Input 200 -240 A.C. Output 200 -240 
D.C. up to .3 amps. 35'-, carriage 
and insurance 7/6. 

Connecting Wire, P.V.C. covered 
24 s.w.g. copper. 2/6 per 100 ft.. or 
5 coils, different colours, for 10 -. Scanning Coils by very good maker. 
New and unused. 416 complete. 
Choke, 200 mA. first class. Made 
for Services. New 6/8, post 1: 6. 
10 v. Superhet, 11 metre. Ex -Govt. 
but unused. Complete with valves. 
Easily converted for Band III. 396, carriage and packing 7 6. 
Mains Transformer, 250 -0 -250. 
60 -80 mA. 6.3 v. standard mains 
input. Half shrouded. 12'6. post and 
insurance 2/6. 
R.F. 25 Tuning Unit. New, unused 
and complete with valves. 9 6. post 
2.6. 

Cathode-Itay Tube, VCR517. 8'8 each. carriage 216. 
Mains Lead. Metal screened to 
stop interference. 9d. yard. 
Thermocouple, mounted on valve 
base. Useful for experiments and 
schools. 616 each. 
Midget Push -pull Input Trans- 
former and push -pull output trans- 
former to match. 8,- the pair. 

NOTE : Orders for small com- 
ponents over £2 are post free. 
otherwise please add sufficient. 

BAND Ill CONVERTER 
Suitable London, Midlands. North 
Scotland, etc. All the parts includ- 
ing 2 valves, coils, fine tuner, con- 
trast control, condensers and resis- tor. (Metal case available as an 
extra.) Price only 19'6, plus 2 6 post 
and insurance. Data free with parts 
or availaule separately 1 6. 

22 RANGE TEST METER 
Sent for I0 /- deposit and 19 payments 
10/- weekly. Cash with order price 

f9. 15.0. 
Fine instrument in Bake- 
lite and metal case. large 
easily read scale and long 
pointer. 5,000 ohms per volt 
movement, brand new 
recent manufacture. Volt- 
age ranges 0 -1,500 volts 
A.C. and D.C. in five ranges 
each. D.C. current 0 -15 A. 
in 5 ranges. Capacity 0 -1 
mFd. in two ranges. Resist- 
ance 0 -2 meg. in two 
ranges. Inductance 0- 1,000 
FL Decibels --20 to -'46. 
Complete with test prods. 

HUGE MINISTRY PURCHASE 
R.1135 -yours for El down. 

Frequency T, 6r - to 18 Mc 's 
-10 valves -metal case - 
robust receiver -cost over 
£60 to make -will give 
years of service. very 
little used. Price £10 or 
5 payments of £2. 
Carr. & transit case 15 - ex. 

All major components for making a tube tester 
and re- activator (described in December 

Practical Television "). Available as a parcel 
price £2 -10-0 plus 35 postage & packing. 

MAINS ISOLATION TRANSFORMER 
Makes servicing 
safe, also makes 
the adjustment 
for differences in 
mains voltages 
very simple. In- 
put tapped 200- 
250 v., output 
tapped 200 -250 v. Continuously 
rated at 500 
watts, intermit- 
tent rating 2,000 
watts. Cable 
entry by terminal blocks, two separate screens for 
suppressing amins Interference. Size approximately 
14in. x bin. x 61n., weight approximately 401ós. Price 
£512'8. Carriage and insurance 7.6 (up to 250 miles). 

14ín. T.V. CABINET 
14in. T.V. cabinet of the 
latest styling made for one 
of our most famous firms - 
beautifully veneered and 
polished -limited quantity- 
1%6 each. Carriage and 
packing 3 6 extra. 

SPEAKER BARGAIN 

ELECTRONIC PRECISION EQUIPMENT, LTD. 83 
Eli 
FE Post orda s should be addressed to E.P.E., Ltd., Dept. 7, 66, Grove Road, Eastbourne. 
EE Personal shoppers to one of these addresses, please Ea 

268. London Road. 42 -46. Windmill 11111. 152 -3. Fleet Street, 29. Stroud Green (toad. 83 
Croydon. Ruislip. Middx. 1'.t'.4. Finsbury Park, N.4. EE Phone : CRO 6553 Phone : RUISLIP 576;1 Phone : FLEet 2633 Phone: ARChway 1049 

Eß Half -day, Wednesday. Half day, Wednesday. Half day, Saturday. Half day. Thursday. 
83 

® Ef3E8E393ER ®ER ®fflEffflfflPffflfZffl6EiEf fflf3 ®8Pffflilif f fli33Ef3® E863fflffl® El8Ef? Ef3Ef 3®®® E3Fiffl®FBEi ®®®Ef1®Ef3 ®8383f7ERW ®!f 
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58 
36 

..T 8 - 
12 6 
11 8 

,:'l' 10 8 
, 88 

38 
10 8 

8'8 
10 6 

78 
46 

5- 
9- 
96 
8- 

8- 
9.6 
8.- 
8- 

10 - 
13 - 
10- 
66 
5;6 
66 
66 

76 
8,6 

10 8 
5'- 
4/- 

,,IS,vi 7'6 ,:lilt 8 - 

116 
86 

10- 
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FOR VALVES - 
Guaranteed New and Boxed 

01I70 8'8 
11V61: 7;- 

19iT - - 
,1X4 7 8 
6C50 7- 
OX5I;'r -- 

73111.2 12 6 
B7 8'6 

716 8'- 
7417 9 

9- 
98 

774 86 
7741. 8 - 
7- 118 

7d 
x0 8 6 
607 6 6 
0111 2 9 

82 36 
rrt 56 

,114 58 
001 5'6 

14 2- 
4'9 

50 3 6 
241 66 
21110 11 8 
2ATO 10'8 
2 5'07 8 6 
2.41(7 7 6 
2AX7 8'6 
21346 9'- 
28811 10'- 
08H7 111 

2110 3 - 
2.15 4 6 
23711 9'8 
2K7 8 8 
2E8 138 

201'7 2 8 
2W:7 76 
26317 5 8 
2/137 8 - 

78 2n07 8- 
5 - 289.7 8/- 

13 8 2647 8 8 
78 487 148 

.',i 7 8 51112 7 9 
14'- , 2.111 I6,'- 

5 8 21105 20 11 
14 - 211,601' 10/- 

' 46 25711: 99 ,II1 26 214411 98 
5 - 2145 10;- 

InF'1 2710 
201,1 27 10 
61.16 20 11 
11414 :,IIn 

10- 
6.771.1' - 'FH41 128 
01i 71: 5 - \I'41 8'8 
K7M 8,9 I'l'F2.1 2710 
0K0O 8.8 100t 314 
01C1111' 98 101.1 2710 
111-60 9 - 2471 27 10 
61.7 7 8 0'r5.1 15'- 
0 7 78 4111S1' 
6025 138 1'1:1201 38 

2( '70 28 
E1' 55 10'- 
1526188 98 
;01'5 12 8 
3oF1.1 12 8 
35113IT 9 8 
:15174 8,6 
;5z41:'r 8'- 

9 _ 
5nr5 11 8 
501.013'1' 81 

6.1:51'l' 5 8 
14.721 6 8 
6J6 8 - 
174-0 8 - 
Ii(41i1:'l' 

6,1J7C'l' 9 - 
,:."471:'r 8 - 
,ie1,7 7 8 
,;0117 8 - 
,7?J7 8'8 

(47 8 - 
741.7 8.- 

,117 76 
'7+,)7 9 3 
'1t 419' 14 - 
111-5t 1 8 8 

I 1289 3 6 

21001)T 4'8 10 10 - 7891 
211771' 3 8 ( 22 8- 1ll1050) 4'- 
911112 56 1'25 34- \960 
AC6'PEN 1'450 15 - 107I.) 7l- 

6 6 1.1 742 108 VP,fr2 
ATP4 3 6 l'841 9 6 1 1b,71 1 6 

1410511; 10'- l RI 41 8 6 \ 111n5 3+1 

IF:oI 10'- l'RFsO 9- 8 8 
1I17151 9- ('111342 10 - 1-R116 4- 
(1(90 10.- ('('01+31 13 8 \-11121i 8 - 
(1.917 10- 1'741 10- 1'111:17 56 
111711 8 6 l'1.41 11 - 1'1/1.111 30 
ìdRrOO C1.s4 108 8- 

10'- l' 1'41 8 6 \'P23 6.8 
ì1191 -8 1 , 108 V6,711 3'- 
441.'12 10 6 4' I( 'I 2 9 \"r.-i 3 
ti1211 9,- l'IC.:'. ,I71,::21 86 
:131.11 10- B 
:131'.n 10 8 \' l'.-. 

1 

I 
11I,I 9 6 II.1l ,I1,I" IJl 

:I'l'n4 10 - 8 9 
:11x-1 9 6 ,I:111 7 6 l-I ,1.1 1 '12, 

' 9 I 6 - 1 , 9 
2 / 1 1 2 6 -6 - c1111 26 

1114.02 128 cp.. .,k7 88 
3111a1106 ..- ' 138 
;1'.011! 10 - I 1:,... \,:.-, 10 - 
iCH"1 9 - ,-1,;Il 3 - \7n 11 8 
il'1.011 10 ti \'11651 5.13 9'_ 
11.1.82 136 , -('41) 3 -; z3n9 118 

171011 8 8 \ 1/66 /:159 11 8 
(4F`1'_, 86 ,1'1:1) 39'/,759 118 
I374'1 13 8 
17741 9 8 
4761 10 - 
1s1+0f, 12 6 
171'09 10 - 
la+1r2 8 6 
171.:12 5 8 
171.41 10.8 
(41,42 11'- 
81,64 10 8 
85134 10'- 
8N00 10 6 
1:11M1 118 
1:1'51 12 8 
114/II 8'- 
1iz411 9 _ 

1:'/,011 8 8 
0.4911 8 - 
171140 2'- 
r:z:r2 11 6 
H:111 5 - 
H1,2314118 6 
111412 12 8 
1111309 13 6 
01115 9 - 
KF'3.1 88 
K 1J.112 88 
K T4 48 
K'1'2 5 - 
KT:1:11 10 - 
KT60 15 - 
K'r1V1::: 8 6 
K'1"/.1 I 8: 
I,I,.,.,p 5 - 
11114 78 
111141 ` 9 \,x 126 
P61 3 6 
1'215 3 11 
1/8 11 15 - 

A25 5 - 
PE's 46 7 

ï1n,1 
4- 

64 10- 
"Fxó 13 8 

7s_ 128 
,11 " 14 8 
'I..I 15 - " 98 v.: 118 
'l'r25 311 
' \ _'.-, 12 8 

'4 sn 9 xl 9 6 
'1'02 8 - 
'1'0:t 10 - 
+1'I "8 

Po 13 8 ,1,220 3 11 

'1'11:1 \.II'OItN - 111711 

'-I.11')'. 10- en. 7E1,- 
1.1111' ( \I) 1:R(ì1:5 
.100'1 3. 10 - ea. 1:1,- 
1.11\1' A \D RED 4POTN, 
21,- ((((('FE 
,70T. 151- 
l'.AI 1í1 \0 ,k POST .ACE 
Od. par valve - SAME 
DAY SERVICE. 

('1-.4\iai Cable 
Solid 71 'III ohms 

o - .Acial ('able 
.1irol,a "e'1 

7S hin ,rhn,.', 
122.1,1111 Feeler 
1)01 ohms 
:101, l'r,son Ver 
I1 ,z. Shrouded ... 
.51u imite (11 -A,: ì:d 

Aeua!il, 1n-A\ia1 

Act ialile Rack In 
liaek Sockets 
Os,m,r Band 

Miniatole I.F. 
'('I arl- forni?.rs 4175 

6111. yd. 

911. yd. 

7 6 ea. 

1 4 ea. 

11Id-ra 

1,8 ea. 

10'- ca. 

8 - pair 
RI 4.10 ohms wire 

I otind I' s. 
'tint 'l 2'- ea 

l'111 r:,l,gr of enr- 
h, uirols, lied 
-p11 

, 
011e 1'-I,glh, all 

1'3 r.a. 
roll:lre Nlndio' U' 
larrridee 22,6 ea. 
7,"lgin Mains 2- 

Socket 
l'In; ,t 

, rket. ... 2,6 ea. 

STENTORIAN LOUD- 
SPEAKERS 

"4 en- Miniature Models fo' 
ose n7th'l'rnn.i.tor Ampli- 
17crs, nn,. nt,-.. ..1.7 
Ilinmeirr 17 in. Total ,Ielh 
Iiln., :1 111114 Inopwllnc,., 
288ra, /, 2 N :1I;Iliptical 
kI1 . k Si, 11 11 161 

1 , .1I1pih Ilnn.. 

Unlgin Type P322 Anode Cap. 
Insulated for high voltage ... 69. ea 

Terminal Block. Ref. No. 5X/ 
22:11, 211 -lent' t yards Top 
Quality- Maroon Flee, 2in. 
e,.le. }w7.ic,l I,7th Yon. pin 

SLunui Dropper, resi,/am'c 
1.1144 ,our., coites,' laps 
195/215, 211i 235, .,:, 257... 

l'In odile flips, plated .(tong 

'11ogg1e 1wilehra, 1,u 1ooS 

414.1.'rerminals, Red sm,l 
RDA. Nllital,le ha' Rail, r1- 

Ch:u.er:, ele. ... ... 1 8 ea. 

29 ea. 

1!- ca. 

3d. ea. 

12'- .loe 

Studio "E Kit. ,ugdelc with 
Ileadphnes. B:,I Irry, \'ale ?, ate! 

:111 other part, to build this 
Popular Kit, 454. 

A NEW HIGH FIDELITY AMPLIFIER 
1i.1'. I. 2 Stage. 

l'nr -u ,r II h :L 3 ohm s1,caker, :1I'. 
;0 u1Jm1 

for 111 with :L ,r,l player.,n ov rr 
Control )ím,1., ]1tlìlls On, Olf and'1'nne 

Volume. 
Con nl,lete ,v i l h 2 11:11 ce+ ready to operate, 
£3.19.6 each. Post 1 -. 

NYLON DRIVE CORD, Son kir'eteh, 
6d. yd. 

HEAD AND BREAST SETS 
A pair of low resistance headphones 120 
Ants resislance. .A breast microphone 

Ith straps, este. l'a'ke,( in a .bong 
n,nslen En:, 10,6 ea. Poll 

FOCUS UNIT 
For 1401. or 17i1I. lobes, vernier a,lio.l- 
meld Lt' /annuls nurmi :.'IOlrr, 15 - a. 

W.B. "STENTORIAN" HIGH 
FIDELITY UNITS 

310111:1, 11.7. 1012 
Illin. Die: east 111111, 

o 

rloonl in3. 
glnss magnet. Dandling 

L,ily, .I'l' 
l 

11111 10071111. . ill - 14,0011 r,p,a. Ilne n ou.ul , 35 

MODELS H.F. 810 and H.F. 812 
Min. 11Ìt orpnrlti,ng 10,01'0 gatt=i 
n,a'{n?II. noodling u.:il.y, 
Flrilnr evpo s 1I e.p.n -12,IN10 

, 

y 
l.a:, 

n 
1115 c.p.,. 

Sled 1.ha,,:i.. 53-2,,0,II:ue:east chassis 
(12,11011 gansa), 14,3.6. 

Attractive cabinets for 3 valve 
TRI-' 1:71, complrle oith Chassis, 
dial, I.a,'kplate, Dial Drum, 
l'oint?,', rte rl'' -, 27 6. 

Complete Range of Metal Rectifiers. 
1'mp:4re the Price.. EM I, 4.6 ; 1äM2, 
5 8 ; 1111:1, 7 0 : 11314, 16 - : 13115, 

14.1101, 15' -. 
Isolation Transformers. -Haies Inpo1, 
N11201, 2 volt, .\0.013, 4 , "It, 
XR211' I' all 6ith _/ leonst. 
.111 ' me pH. ee y 10 6 ea. 
101111 rulgr of O.nnol, 'I'eletmll, 1Vc:lrike, 
Relian 'ils, Ferrite Ro,)., (10ìl 
l' :L I:. 1,I,', etc. .Nee oar ealnlogne for 
roll dclai l,. 

l'elr,l ion o !. and 1 wall resisl.Ore, 
all Intend new. 12 8 Iwo ' Ion. 
Alaroou 'l'll iu 'I'., i.t Ile\, 66, yd. 
M,as Keys, 2 - ' a 

! a. D`( '1 .II 4 6 a 
,1 er- 12 v 1 amps, 16'6 

I 
--_ 

A --I I 7XE _fl 
103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

Pile wound choke= R.F.. 118 ea. 
Resistor, T.S.L. I watt 10 °0 Tolerance 
Full range of Preferred Values, 6d, 
each. 41so goal selection of 1 watt 1 "ó 
I Vpes 2 6 each. Order forms available 

6.1 request. 

ceramic, and ?n =eel hp Top ltann- 
f::'turelo, wood -elect ton in ',Lock 
l'rie 9d- e:l, 

4nri :ei ile I.oit Seriala, 3 Fdemoit , 27'6 
5 Element. 37 6 ; Soil:Jde fur l'huluis 
3, 9, 10. 

We hold large .locks Lf Cnnhnl Kmaw, 

'Lod 
L,dl=, ,l'ugg 

vir lmnge lag Intact, '0 41 

u 

1 

Panels. All are liaed i n .1,14.11 

' conerit Ca)alog0c. Sort 1- 
=Itunp for ,4 py. 

CYLDON " TELETUNER 
.111 Il'pe -s :1 a :1:,1ík, Nl,LI in' yonr 

, bn F i t t i n i + l'onirn, r I 1 , ,0e 
h01,19/1 :u,. o, I, 87.7.0 L. 

.Aerial. and O, Mat, Coil= I All Chan 
tint all irrgtictoo's I, 7:8 hair. 

=11 :o asailahle from stock, complete 
I .u,gr of spares. s. 

Teletron Companion, complete kit 
of parts for Chia :t Transi . 

Pocket Radio, Ferrite 11631, talle, 

CONTROL KNOBS 
Lung kneeke,I I.nhs for T.V. Revellers 

In nalnut, black and cream, 1- 
SUPPRESSORS 
DObii er kits of condensers and I.oke. 

I "r Iul 'I"'errncc S'IPpr+ioll, I :trop 
kits, 56: 2 .rap kits, 6 -: ;top 
k h.. 66. 

REVISED SECOND EDITION " POINTS 
ON PICK UPS " ' 

1 Replaeoment 010óe Io pick op heal, 
urtridge', ,styli. Over 111:1 111, -11,0 

lions, 5. - ea. 

Osmor Coils for Colloro Type Deck 
Transcriptor 

Q1'0 Rills Filler coil, 7.6 ev. 

1/77 '('reble 110114t c,11 in M" lb taI can 
11.7,8 ea. 

(!T9 Rias Osa coil, 7 6 ea. 
Osmor Coils for the Beginners Shoe' 

wave Receiver 

Ra1io Conslro1,11. 411g., 16k57. 
144V Q1 31 11 Ab' -, 8 - ca. 
SW Q2 12 4.:i 11. ., 1- ea. 

SCRATCHOFF 
itcmoles ,eeat,'lu= fr'nt Ra lin 33 

'I'.\'. Ihhioet. in Polythene. 1 i- 1,01.., -r 
Tube . 3;- ea. 

MAINS TRANSFORMERS 
3-WAY MOUNTING TYPE 

M-T,1. l'o i any 21111 2211 R4,1 \ . 

dnrica, 2'n-n_'.10 v. MO 1 1 nIJI v 
4 A. u.l v ' A., 1.01 11 Moor .d.4,.. 
21 B 

-. 

ich. l'o.lae ,d l'n 11iu. 
pl,-a.r:utd 2,- per Iru,.o,rlm,r. 

M.T.2. 14imarv 20n "220 _ W ,, ws.o0- 
,I:u' 3 51611-3 5)11 e, 011 m3. ( i.:l \ 
-1 .40-1 v. 2 A., both lappe,( Ill 4 v.. 
21!9 earh. l'nst.age uml Pa-king 
please twill , , p, tran.frner. 

M.T.3. Ih i _00_0 n %! 240 r. Rr.o 
,huy :tn V `\ laps al :1 I., 4 ,. 
20 

.0v :1v,I11v,1:, ,IM, 
` v., 04 5 , 21 9 ea h. 1 , : ice a1, I 

l'aking plen.r add 2'. per trots. 

: Cash with order or C.O.D. 
Postage and Packing charges extra, 
as follows : Orders value 10/- add 
1/- ; 20/- add 1/6 ; 40/- add 2/- ; ES 
add 3/- unless otherwise stated. 
Minimum C.O.D. fee and 
postage 3/ -. All single valves 
postage 6d. Personal Shoppers 
Monday- Friday 9 a.m. to S p.m. 
Saturday IO a.m. to I p.m. 
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EXCLUSIVE OFFER OF THE R.107 
THE ARMY'S FINEST COMMUNICATIONS RECEIVER 

e 

j 
't 

COMPLETE, READY TO SWITCH ON 
Just purchased from the Ministry of Supply, this magnificent 9 valve 3 Wave -band 
receiver gives World Wide Reception over a coverage of 1.2 -17.0 Mc /s (18 -250 
metres), taking in severa important Amateur Bands, Shipping Band, and part 
of the Medium Wave Band, including the B.B.C. Light Programme, 
sensitivity is I micro -volt on CW, and 2 -6 micro -volts on R.T. The controls include a Bandwidth 
Switch ( "Wide " or " Narrow "), choice of A.V.C. and B.F.O., Audio Filter, R.F. Gain, Aerial Trimmer. 
Has built -in Output Stage with Internal Speaker, which can be switched out to use Headphones. Uses 
normal International Octal Valves. Incorporates A.C. Mains Power Unit for 100 -250 volts, and Vibrator 
Pack for 12 volts D.C. In Grey metal case size 24in. x 13ín. x I7in. These sets are slightly used, but 
in first class condition, thoroughly checked and aerial tested before despatch. 
COLLINS TCS TRANSMITTERS. Special offer of these 6 v. VIBRATOR PACKS. Output approx. 130 v. at 30 mA., famous American Transmitters. Frequency Range 1.5 -12.0 Mc /s fully filtered and smoothed. Complete. ONLY 12/6. 
in 3 bands. Employs 7 valves, 2 of 1625 in P.A. Stage, 1625 buffer R1155 SUPER SLOW -MOTION TUNING ASSEMBLY. and 1625 modulator stage, 3 of 12A6 in Oscillator stage. Radio 

As used on all !ate model I ISSs. Eas I fitted to "A "secs, etc. Telephone or Radio Telegraph. Provision for VFO or Crystal ONLY 12!6. y Control. 4 Crystal positions. Has 
CONDITION. 

and Aerial Curren[ 
EHT TRANSFORMERS. 55 kV. (Rect.) with 2 v. I a., 79/6. meters. IN BRAND NEW CONDITION. ONLY £12.10.0 

(carriage, etc., 15! -.) 7 kV. (Rect) with 2 v. I a , 89'6. 2 5 kV (Rect.) with 2 -0 -2 v. 
WIRELESS SET NO. 19 Mk. 11: The famous Army Tank l 1 a 2-0 -2 v 2 4. (for VCR97 tube, etc.), 42/6 (postage 2/- per 
Transmitter -Receiver. Incorporates " A " Set (TX /RX covering trans.). 
2.0 -8.0 Mc /s, i.e., 37.5 -150 metres), "13 " Set (VHF, TX /RX INSULATION TESTERS (MEGGERS). Read up to 20 covering 230 -240 Mc /s, i.e., 1.2 -1.3 metres) and intercommuni- megs. at 500 volts pressure. Overhauled and in perfect order cation Amplifier. Complete with 15 valves as follows : 6 of ONLY £8.10.0. 
6K7G, 2 of 6K8G, 2 of 6V6G, and I ea. 688G, 6H6, El 148 
EF50, 807. and booklet giving circuits, notes, etc. Size 17.4in. x POCKET VOLTMETERS. nRead 0 -IS volts and 0 -303 volts 
Alin. x 12 1in. Magnificently made by famous American firms. A.C. or D.C. BRAND NEW and UNUSED. ONLY 18/6 
IN BRAND NEW CONDITION. ONLY 65 /- (carriage, etc., I0 /.). CRYSTALS. British Standard 2 -pin 503 kc /s, 15, / -. Miniature 
12 VOLT POWER UNIT for the above available, 25!- 200 kds and 465 kc /s 10 /- each 
(carriage, etc., 5/ -). ROLA 6_in. P.M. SPEAKER. Mounted in grey crackled metal MARCONI BAND III CRYSTAL CALIBRATORS. Fre- cabinet 9/n. x 9in. x 41in., with volume -control. Ideal for use quency range 170 -240 Mc's. Incorporates 5 Mc's crystal for with receiver, or as exte. Sion. BRAND NEW. ONLY 27/6 better than .001 per cent. accuracy. Directly calibrated dial, (Post 2/6.) internal A.C. mains pack. Complete with spare set of valves and 

12 VOLTS I AMP. BATTERY CHARGER. Very robust, ex- instruction manual in maker's transit cases. BRAND NEW. Admiral[ In y ONLY £4/19/6. y. grey crackled metal case size 6in. x 6in x 
POWER UNIT TYPE 3. Primary 200/250 v. 50 cycles. Out- BRAND NEW ONLY 35/-. (Post 2/6.) 
puts of 250 v. 100 mA. and 6.3 v. 4 amps. Fitted with H.T. MAINS ISOLATING TRANSFORMER. Manufactured by current meter and voltmeter. For normal rack mounting and Vortexion. Fully shrouded Will provide true I I ratio from 
has grey front panel size 19ín. x 7in. ONLY 70/- (carriage. etc., nominal 230 v. Primary Rated at 100 watts. BRAND NEW 7/6). ONLY 22/6. (Post 216.) 

f8-19-6 
(Carriage 20/- England and 
Wales, rest of U.K. extra.) 

HARRIS ELECTRONICS (LONDON) LTD. 
Formerly U.E.I. Corporation. 

138 Gray's Inn Road, London, W.C.I. (Phone TERminus 7937.) 
Please include carriage costs on ALL items. 

(Oben until I p.m. Saturdays. We are 2 mins. from High Holborn (Chanter/ Lane Station) and 5 mins. by bus from King's Cross.) 
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THE 

PRACTICAL WIRELESS 

MULTIMINOR 
This splendid new AVO Instrument 

has been developed to meet a definite 

demand for a sturdy pocket -size multi - 

range test meter at a modest price. 

suitable for use on modern electronic 

apparatus as well as for radio and 

television receivers, motor vehicles, 

and all kinds of domestic appliances 

and workshop equipment. 

Readings are obtainable quickly and 

easily on a very open scale, and range 

selection is by means of a robust clearly 

marked rotary switch of the charac- 

teristic AvoMeter type. Measurements 

of A.C. and D.C. Voltage, D.C. 

Current, and Resistance are made by 

moans of only two connection sockets. 

Designed and Manufactured by 

AVO Lc 

i 
D.C. 
Voltage 
C- I00mV. 0- 2.5V. 
0- ID V. 
0- 25 V. 
C- 100 V. 0- 250 V. 
0-1,000 V. 

RANGES 
A.C. 
Voltage 
0- 10 V. 0- 25 V. 
0- 100 V. 
0- 250 V. 0- 1,000 V 

D.C. 
Current 
C- 100µA 0- ImA 

Resistance C- ICmA 
0- 20,000 12 0- I OOmA 
C -2M !2 0- I A 

List Price : 

complete with Test 
Leads and Clips. 

February, 1958 

A new pocket -size instrument 
for the Radio and T.V. constructor. 

Leather Case 
Focket size : 53 x 3) x I z ins. if required 32/6 
Weight r I lb. approx. 

Sensitivity : 

10,000 12 /V on D.C. voltage ranges. 
1,000 A.C. 

Accuracy : 

3% of full scale value on D.C. 
4% ., A C. 

C Telephone : VICtoria 3404 (9 line, 

Ill AVOCET HOUSE 92 -96 VAUXHALL BRIDGE RD. LONDON S.W.1 
M M.2 

FROM THE HOME OF HI -FI 

High Fidelity at its finest 

Model H3. Three waveband model (inc. VHF), 6 valves. 

For 3 ohm. speaker. Chassis immensely sensitive and 

stable, giving highest quality reproduction. Wide rarge 

Tone Control, with pick -up, extension speaker and gram 

motor sockets. £20. 17.0. inc. P.T. 

Model H4PP. (Illustrated) NEW ! A complete Dulci High 
Fidelity radiogram chassis, combining sensitivity, selectivity 
and stability to delight the most discerning listener. Out- 

standing record and VHF reproduction, 4 wavebands. 
Ultra linear amplifier gives ample power output. Push -pull 

system, wide frequency response, bass and treble controls. 

Fits easily into any existing cabinet. The perfect chassis for 

modernising your radiogram. 
AM/FM Model H4PP. Price £29.3.10. inc. P.T. 

Model H4. AM /FM Radiogram chassis. 7 valve, 4 waveband superhet 

with FM (VHF). Magic eye tuning indicator. High sensitivity. Dial 

size III" x s3 ". Sockets for speaker (3 and 15 ohm.) Mains sockets fur 

motor. £24.6.6. inc. P.T. 

Write for full details 

DISTINCTLY 

THE DULCI COMPANY LTD. 97 -99 VILLIERS ROAD LONDON N.W.2. 

QUALITY PRODUCTS 

TELEPHONE: WILLESDEN 6678/9 
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EVERY MONTH 
VOL. XXXIII, No. 614, FEBRUARY 1953 

COMMENTS OF THE MONTH 

Editorial and Advertisement Offices : 
PRACTICAL WIRELESS 

George Newnes, Ltd.. Tower House, 
Southampton Street,- Strand. W.C.2. 

© George Newnes Ltd., 1958. 

Phone : Temple Bar 4363. 
'l'elegrams : Newnes. Rand. London. 
Registered at the G.P.O. for trans- 
mission by Canadian Magazine Post. 

SUBSCRIPTION RATES 
including postage for one year 

Inland - - - 19s. per annum. 
Abroad - - 17s. 6d. rev annum. 
Catada - - - I6s. rer annum. 

CONTENTS : 

Page 
Editorial 839 
Round the World of Wireless 840 
Converter for the R l 155 ... 842 
The Simpleton . 845 
Transistor Booster Amplifier 847 
Observe the Satellites -2 ... 851 
On Your Wavelength . 854 
Pointers on Negative Feed- 

back ... ... ... 855 
Single Valve Transmitter ... 859 
Making a Start . 860 
Condenser Condition Tester 863 
Quality Radio Tuners ... 867 
Transmitting Topics . 872 
Transistors in Practice .. 879 
A Simple " One Meter " 

Transistor Test Set ... 887 
Programme Pointers ... 888 
Open to Discussion... ... 891 
News from the Trade ... 895 

The Editor will be pleased to consider 
articles of a practical nature. Such 
articles should be written on one side 
of the paper only, and should contain 
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, Strand, W.C.2. 
Owing to the rapid progress in the 
design of wireless apparatus and to 
our efforts to keep our 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- 
graphs and articles published in 
PRACTICAL WIRELESS is specifically 
reserved throughout the countries 
signatory to the Berne Convention and 
the U.S.A. Reproductions or imitations 
of any of these are therefore expressly 
forbidden. PRACTICAL WIRELESS 
incorporates " Amateur Wireless." 
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REM:MINO2 
EDITOR : F. J. CAMM 

ñ 

25th YEAR 
OF ISSUE 

BY THE EDITOR 

Sixteen Million Without TV 
CCORDING to the BBC handbook, there are nearly 

16,000,000 people who possess radio sets but are without 
television.. The official licence statistics at the moment 

of going to press are : 14,677,612 broadcast receiving licences, 
this total including 7,524,071 for television and 326,161 for 
radio sets fitted in cars, these figures relating to Great Britain 
and Northern Ireland. According to this there are 7,153,541 
radio sound licences, and television licences hold the lead by 
370,530. The two services are thus running somewhat neck and 
neck. Although there is a recession in applications for licences 
they are still being made at the rate of 120,000 a month, 
so absorption point has not yet been reached. 

RESTRICTIVE PRACTICES 
THE Chancellor of the Exchequer, in a recent speech, said it 

should be the aim for firms to abandon restrictive practices 
without waiting for the rulings of the Trade Practices Court. 
" This is not the moment for rings designed to keep prices up, 
or restrictive practices designed to prevent them from coming 
down. If any firm can lower their prices, it is their patriotic 
duty to do so and do so quickly " Perhaps some radio manu- 
facturers can take this hint. 

" RADIO -CONTROLLED MODELS " 
ONON February 20th we shall publish " Radio -controlled 

Models," at 12s. 6d. or 13s. 6d. by post. This book covers 
the following subjects : Simple Steering Control Gear ; A 
Single -valve Super- regenerative Receiver; A Two -valve Trans- 
mitter for Radio Control ; Control Box ; Wavemeter ; Inter- 
ference ; Layout ; Obtaining a Second Channel using the Mark/ 
Space System ; A Proportional Steering Circuit and Reversible 
Sequence Engine Control Gear ; A Detailed Design for a 
Radio -controlled Boat Using a Glow -Plug Engine and an 
Electric Motor in the Power Unit ; A Six -valve Crystal - 
controlled Transmitter ; Radio Control for Model Aircraft 
(Sequence System); Tuned Reeds and Audio Control; More About 
Model Actuators ; Tuning Model- control Transmitting Aerials ; 

A Bulb Model -control Frequency Meter ; An Auto -switch for 
Model- control.Transmitters ; A Radio -controlled Model Battle- 
ship ; Building a Radio- controlled Model Aircraft. 

This book is published in conjunction with our companion 
journal, Practical Mechanics, and orders should be sent to the 
Book Department, address as on this page. 

THE " PRACTICAL HOUSEHOLDER " EXHIBITION 

THE PRACTICAL HOUSEHOLDER Exhibition, organised 
by our companion journal, will open at the Empress Hall, 

Earls Court, London, on February 19th, and close on March 1st. 
The price of admission is 2s. 6d. This is the first exhibition ever 
to be held at the Empress Hall, and it will interest every house- 
holder, whether house owner or tenant. -F. J. C. 

Our next issue. dated March, will be published on February 7th. 
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eve--ge 
Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of October, 1957, 
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 Total 
London Postal ... 1,1 16,536 
Home Counties ... ... 1,125,673 
Midland ... ... 843,456 
North Eastern ... ... ... 1. I09,449 
North Western ... ... 818,805 
South Western ... ... 704,181 
Wales and Border Counties ... 444,791 

Total England and Wales ... 6.162.891 
Scotland ... ... 802.660 
Northern Ireland ... ... 187.990 

Grand Total 7,153,541 

V.H.F. in Scotland 
THE BBC's new Very -High- 

Frequency Sound Broad- 
casting Station radiates the 
Scottish Home Service on 94.3 
Mc /s. the Light Programme on 
89.9 Mc /s, and the Third Pro- 
gramme and Network Three on 
92.1 Mc /s. 

The station will have an effec- 
tive radiated power of 120 kW. 
and as at other BBC VHF sound 
broadcasting stations the trans- 
missions will be horizontally 
polarised. Receiving aerials 
must, therefore, be fixed 
horizontally. 

The new station will serve 
about four million people in an 
area which includes the counties 
of Renfrew, Stirling, Clackman- 
nan, Fife, Kinross, Peebles. 
Midlothian, East and West 
Lothian, most of Lanarkshire 
a n d Dunbartonshire, t h e 

northern half of Ayrshire, the 
southern parts of Perthshire and 
Angus, and a substantial part ol` 

Berwickshire. Listeners within 
this area who provide them- 
selves with suitable receivers and 
where necessary with suitable 
external aerials will find that 
VHF transmissions are much 
less susceptible to interference 
from foreign stations and from 
electrical apparatus than the 
long -wave and medium -wave 
transmissions, and that they are 
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By " QUESTOR " 
capable of giving much better 
sound quality. 
Obituary 
IT is with deep regret that we 

announce the death of Mr. 
Frank S. Allen, M.I.Prod.E., 
works director of E. K. Cole 
Ltd. a director of Ediswan -Ekco 
(Aust.) Pty. Ltd., Egen Electric 
Ltd.. Ekco Electronics Ltd. and 
The National Ekco Radio and 
Engineering Co. Ltd. (India). 

Mr. Allen, who was 56 years' 
old, died peacefully in his sleep 
while in London. The funeral 
service took place at the Parish 
Church of St. Mary, Prittlewell, 
Southend -on -Sea. 

Commencing his career in the 
motor industry as an Austin 
apprentice, Mr. Allen subse- 
quently held executive and 
managerial positions with the 
Austin Motor Co. Ltd., Citroën 
Cars Ltd., etc., with whom he 
gained a wide experience of 
works and production problems. 
He took an active interest in the 
Austin Ex- Apprentices Associa- 
tion. of which he was a founder. 

He joined E. K. Cole Ltd. in 
1941 as assistant works manager 
and four years' later he was 
appointed general works 
manager, radio division. He was 
largely responsible for the 
change -over from war to peace 
production of the Ekco 
factories. 

Stereophony 
AT the Annual Audio Engin- 

eering Society Convention 
held in New York towards the 
end of last year the accent was 
on stereophony, and some new 
stereo discs played a large part 
in the demonstrations. Fear 
was expressed by some that these 
discs might have a deterring 
effect on stereo tape similar to 
the effect colour TV had on 
black and white TV. 

New Gramophone Disc Speed 
AT the Convention mentioned 

above a new gramophone 
disc speed was announced. This 
is 8 r.p.m. and it was stated that 
a 12in. disc would play for 10 
hours. A Tin. disc would give 
four hours playing. In addition 
to the longer playing time the 
slower speed also results in a 
reduction of surface noise, but 

On November 25111, 1957, Mr. Alan Burr, Sales Promotion ,Manager 
of the Valve Saks Department of Mullard Ltd., celebrated 25 years of 
se: vice with the company. He was presented with a cheque and a 

canteen of cutlery. 
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this is accounted for by the 
reduced high frequency response. 

New Battery Principle 
ANEW battery is announced 

from U.S.A. This makes 
electricity from gases. by feed- 
ing oxygen and hydrogen 
through its electrodes. The bat- 
tery is known as a fuel cell. 
The hydrogen and oxygen 
enter through specially treated 
hollow porous carbon electrodes. 
When the gases diffuse to the 
electrodes surfaces they come 
into contact with a solution of 

PRACTICAL WIRELESS 

HP81B. These follow an order 
for 50 of the same equipments 
ordered last year and now in 
use in London. A compact 
equipment of modern design the 
Type 1 -1P81B has proved itself 
to be suitable for use under 
the most exacting conditions. 

Orders for over 140 Marconi 
Type HP55 mobile VHF radios 
have been placed for the use of 
other Police Forces in the U.K. 
A considerable quantity of these 
is being supplied to the Home 
Office which is responsible for 

equipment of all but 
four of the Police 
Forces in England 
and Wales. 

The HP55 is 
one of the 7/8 watt 
V.H.F. mobile 
equipments of the 
1lP50 series 
developed by 
Marconi's f o r 
police. fire and 
a m b u l a n c e 
services. harbour control and 
similar purposes. 
I hey are self - 
contained with the 
t ransmitter. 
receiver and 
power supply unit 
housed in a single 
compact cabinet. 
Because of their 
high degree of 
stability they are 
suitable for close 
channel separation 
and it is possible 
to arrange switch- 
ing between two 
or three closely control l e d 

the wireless 

A fixed aerial " pencil heanr" at the Mallard 
Radio Observatory. This' aerial is 3,200 feet in 
length and the width across the apertures is 40 feet. 

potassium hydroxide. At the 
h }drogen electrode, an electron 
is released by electro- chemical 
reaction. There is claimed to 
be no _deterioration in the cell 
which will operate indefinitely 
so long as oxygen and hydrogen 
are fed to it. 

More Marconi Radio for Police 
RECENT orders received by 

Marconi's Wireless Tele- 
graph Co. for mobile radio 
equipment for the use of the 
Police Forces include two from 
the Metropolitan Police for a 
total of 140 10 watt F.M. 
transmitter /receivers Ty p e 

channels within 
a small frequency 
band. A high 
stability crystal 

oscillator is used in the 
transmitter. while the super- 
heterodyne receiver is crystal 
controlled and employs double - 
frequency changing. 
25 Years' Service 
ON December 5th. 1957. Clive 

Barwell. general publicity 
manager. Mullard Limited. 
completed his 25th year of 
service with the company. 

He was presented with a 
cheque and an 8 -day mantel 
clock by Mr. S. S. Eriks, 
managing director, who with 
other Mullard directors and 
executives entertained Mr. and 
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Mrs. Barwell to lunch. Many 
other gifts were presented to Mr. 
Barwell by his colleagues from 
all parts of the organisation. 

Apart from a period as pro- 
duction manager of one of the 
company's radio valve factories, 
Clive Barwell has been continu- 
ously engaged in advertising. 
publicity and P.R. work. 
Ekco Instrumentation for New 

Atomic Reactor 
PLUTO. the new research 

reactor which recently 
commenced operation at Har- 
well. is equipped with Ekco 
nuclear instrumentation. Ekco 
Electronics Ltd. designed. 
installed and commissioned the 
complete nuclear instrumenta- 
tion and control circuitry for 
this latest -type heavy water 
moderated reactor. 

The instrumentation is de- 
signed to: 

1. Measure and control the 
nuclear process of the reactor. 
giving linear. logarithmic and 
differential indication of the 
reactor power. 

2. Remotely indicate the 
position of the control elements 
and detect their misalignment. 

3. Measure the fast neutron 
and gamma radiation in various 
parts of the reactor for health 
monitoring purposes and detect 
the radioactivity of leakages into 
the heavy water coolant system. 

Mobile V.H.F. Speeds Oil 
Operations 
BEHIND the announcement 

that Kuwait Oil Company 
has ordered approximately 
£23.000 worth of V.H.F. 
frequency- modulated radio trans- 
mitting and receiving equipment 
from Marconi's. lies an inter- 
esting illustration of how the 
efficiency of a fleet of road 
vehicles can be considerably 
improved by the incorporation 
of a system of radio com- 
munication. 

For the purposes of Kuwait 
Oil Company's scheme, their 
road transport system will be 
divided into four basic units. 
namely, the drilling unit, the 
engineering unit, the production 
unit and the transport and fire- 
fighting unit. Each of the 37 
vehicles involved will be fitted 
with a 10 -watt V.H.F. mobile 
transmitter /receiver, type HP81A, 
in order to keep the crew in 
continuous two -way touch with 
the nearest base. 
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A n R 1155 
CONVERTED 

THIS UNIT IS ALSO SUITABLE AS THE 

" FRONT END " OF AN AMATEUR BUILT 

COMMUNICATIONS RECEIVER 

By R. H. Wright (G31BX) 

ONE disappointing feature of the RI155 Com- 
munications Receiver, available on the 
surplus market. is the gap in frequency 

coverage between 1.5 and 3 Mc /s (unless one has 
purchased the Trawler Band model) and the loss 
of frequencies above 18.5 Mc /s. From the 
amateur point of view this cuts out the 1.8 to 
2.0 Mc/s band together with the 21 and 28 Mc /s 
bands - --so useful for really long distance work. 
However, the missing frequencies may be added 
by means of a Superheterodyne converter, as 
shown in Fig. 1. Such a converter may also be 
used as the " front end " of an easy -to -build ama- 
teur communications receiver. 

The Circuit 
The incoming signal is mutually coupled to the 

secondary side of LI, which is tuned to the 
signal frequency by Cl. The voltage produced 
across this circuit is applied to the grid of the 

Sl c S/b 

r P 

on ?off off? on 

p4 

X6IM 
or 

ECH35 

To //S5 
Aerial Input 

H.Tt 
0 

Cp C6 

Earth° 

T.- 

LT° 
1 on 

offe /a 

Fig. 1. Theoretical circuit of the Converter Jr o the 
R1155. 
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The complete(/ corn cive». 

hexode side of the triode -hexode frequency 
changer valve, VI. The triode section of this 
valve operates, together with L2 and C4, as a 
Meissner Oscillator, always tuned 465 kc's above 
the frequency of the incoming signal. This signal 
arid the locally producen oscillation will then mix 
to produce the intermediate frequency of 465 kc /s 
and, if the anode circuit L3 /C8 is tuned to this 
frequency, the resulting signal will be passed 
through C7 to the input of the R1155 receiver, 
which must now be tuned to 465 kc /s and so 
becomes, in effect, a second frequency changer 
and I.F. amplifier. The increase in signal 
strength and selectivity of such an arrangement is 
extremely noticeable. 

Construction 
A chassis 8in. X 8in. X tin, gives ample room 

for mounting all components without having to 
crowd them together, thereby running the risk 
of unwanted coupling. The coils, LI and L2, are 
Denco Octal -based plug -in types, ranges 3 and 5. 
Range 3 covers 1.67 to 5.3 Mc /s and, therefore, in 
addition to the 1.8 to 2.0 Mc /s amateur band 
will also cover the trawler band, and also the 

LIST OF COMPONENTS 
Cl, C4-300 pF variable-capacitors. air dielectric. 

500 pF capacitors may be used if good quality 
mica capacitors having a capacity of 0.001 AF are 
joined in series. (Cla, C4a) 

C2 -0.01 AF mica capacitor. 
C3, C6, C9-0.1 uF 350 v. working capacitors. 
C5, C7 -100 pF mica capacitors. 
C8 -300 pF pre -set. (See text.) 
Cp- Range 3 coils : 1,100 pF mica. Range 5 

coils : not required. 
R1 -200 ohm, 1 watt resistor. 
R2 -68 k.ohm , watt resistor. 
R3, R4-47 k.ohm 1 watt resistors. 
LI, L2 -Denco Octal -base plug -in coils: 

Blue range 3 ii 1.67 to 5.3 Me s. Red range 3 
Blue range 5t 0.5 to 31.5 Mc ¡s. Red range 5 f 

L3 -Denco Blue range 1, chassis mounting coil (see 
text). 

VI -Osram X61M or Mullard ECH35. 
SI alb ,C-3-pole 2 -way switch. 3 International ; 

Octal chassis mounting valve bases. Chassis , 
8m. X 8m. tin. 
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3.5 Mc /s amateur band. Range 5 tunes from 
10.5 to 31.5 Mc /s. covering the 14. 21 and 
28 Mc /s amateur bands. These coils are coloured 
according to their use. blue for H.F. input (LI). 
and Red for the 465 kc /s oscillator coil (L2). 
thus two coils will be required for each range. 

The padding capacitor, Cp in Fig. 1 will. of 
course, have to be changed on different ranges. 
but this is made easy by the fact that the end of 

Converter 
Aerial Input 

0 Sic 

S/b 'off' 
SI b 'aí 

Sla 'on" 

lISS Input 

Sla 'LT' 

Slc 'on' 

Sic 'off' 

SI Wiring Details 

4:!g. 4.- Switch connections. 

the red coil normally connected to this capacitor 
is taken to different pins on each coil base. In 
the case of the range 3 coil, the connection is 
taken to pin 7 in the base. and this pin should 
then be connected to earth 
through the padding capacitor, For connections to 
which has a value of 1.100 pF. 
No padding capacitor is required 
on range 5, and the coil connec- 
tion is taken to pin 6, which 
should be earthed. 

The Octal bases for the coils 
are positioned as in Fig. 2, which 
shows the layout of the com- 
ponents -on top of the chassis. 
Denco chassis -mounting coils are 
available for these ranges, but 
plug -in types were preferred in 
order to reduce the losses and 
eliminate the somewhat compli- 
cated switch connections which 
would otherwise be necessary. If 
CI and C4 are ganged. it will be 
necessary to arrange trimmer 
capacitors across the grid wind- 
ings of L1 and L2 to give cor- 
rect tracking. Such trimmers 
may actually be soldered to the 
coils and so plugged in with the 
coils. However. even with cor- 
rect padding and trimming. per- 
fect tracking is not possible over 
the whole of the tuning range 
and therefore in order to make 
the best of weak signals separate 
capacitors have been employed. 
Tuning is not complicated in an 
way by this arrangement pro- 
vided that the two capacitors are 
kept approximately in step when 
tuning and once the station has 
been " tuned -in " slight adjust- 
ment of Cl will " peak " the 
signal. Thus, accurate align- 
ment is not necessary. but a 
two -gang capacitor may be used 

INN0WN@If1IS. 
" 

843 

Switch see Fig 4 

To fixed plates 
of C4 

Fig. 2. -Top of chassis details. 

Tags marked MC.. are 
'earthing points to chassis 

Fig. 3.-- Underside wiring and layout details. 

www.americanradiohistory.com

www.americanradiohistory.com


844 PRACTICAL WIIRELESS 

if the reader has sufficient skill- -and equipment 
-tor alignment. Full details of trimmer values, 
etc., are given on a data sheet supplied with 
each coil. 

L3 and C8 (together with C7) form a tuned 
anode coupling to the R1155. and may be half 
a 465 kc /s I.F. transformer or made up. using 
a 300 pF pre -set capacitor and a Denco Blue 
Range 1 chassis mounting coil. connections being 
made on the coil to the two tags separated by a 

paint spot. 

Power Supplies 
The power requirements of the 

unit are extremely modest and 
may be obtained from the power 
unit supplying the R 1 155 receiver. 
If this is the case, no connection 
should be made between H.T. - 
and chassis, since this will short out 
the bias in the R1155 receiver. It 

the converter is to be operated 
from a separate power unit from 
that used with the receiver all 
connections to H.T. may be taken 
to chassis, together with H.T. 
negative and C2 may be omitted. 
A three -pole two -way switch. con- 

February, 1958 

.....,4.. 

View of the underside of the chassis. Compare this 1-ig. 3. 

C6 occupies a diffèrent position in this chassis. 

Three quarter 
rear view 

nected as shown in Fig. 1 (S1 
a, .b, c) will enable the unit to 
be switched on or off and at 
the same time connect the 
aerial to the converter or to 
the receiver. 

Adjustment 
First tune the R1155 receiver 

to 465 kc /s. Adjust C8 to 
about 1/10th of its full value. 
Tune in a strong signal on the 
converter, keeping Cl and C4 
approximately in step, then 
" peaking " the signal with Cl. 
Finally adjust L3 and C8 for 
maximum signal output. (If C8 
and L3 are part of an I.F. 
transformer, any adjustment 
will probably be unnecessary. 
It may be necessary to make 
some slight adjustment to the 
tuning of the 1155. particularly 
if the dial calibration is not 
exactly accurate, but no further 
adjustment of C.8 will be re- 
quired on either range. A slow 
motion dial, such as the Eddy- 
stone type 843 or 598 will be 
found almost a necessity for 
C4, particularly on range 5 

coils and a similar dial for Cl, 
though not so necessary, will be. 

found helpful. Surplus slow 
motion dials are occasionally 
available on the surplus market 
and advertised in these pages. 
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IvIQkinG tie mplctone "Si "Si 

A SIMPLE MONOTONE ELECTRIC ORGAN By G. M. Sweet 
THIS is another use for that versatile audio 

oscillator, the multivibrator. 
It is not the purpose of this article to 

explain the exact function of this oscillator, since 
that has been dealt with in previous issues of this 
magazine, apart from numerous text- books. 
Obviously this economical little organ cannot 
hope to compete with its modern multitone 
counterpart, so it is only fair that 
its weaker points should be 
explained. 

First, it is definitely only a 
solo -note instrument; any attempt 
to play more than one note will 
only result in a different note altogether being produced. 
Secondly, t h e . 
m a x i m u m 
musical range 
that can be 
covered, with 
the circuit 
described, i s 
three octaves 
(24 notes, ex- 
cluding semi- 
tones), although 
only nine notes 
are shown in the 
illustration above these notes. 

The Circuit 
This is comparatively straightforward; the only 

point worth mentioning is perhaps the range 

control (the ganged switch SI and S2). By 
switching in the various matched pairs of coup- 
ling condensers here, it is possible to alter that part 
of the musical spectrum which the keyboard can 
cover. But since any alteration in the position 
of this switch may necessitate some retuning of 
the keyboard, it may be preferred to omit it. 
The volume control must be incorporated in the 

output of V2 since its insertion in 
the usual position of the grid of 
V2 will upset the tuning of the 
oscillator. The purpose of C12 is 
to prevent any random R.F. 
oscillations from entering the mains. 
It should be pointed out that the 
valves shown are merely chosen as 

being the most 
readily available. In 
fact the 6SN7 can be 
substituted by any 
pair of triodes, or 
e v e n pentodes, 
etc., connected as 
triodes, but it is 
preferable to use a 
pair of the same 
valve type to give a 
greater output, or 
the 6V6 replaced 

by an H.F. pentode to give a smaller. output. 
But the danger of shock whilst tuning the key- 
board does not merit the risk of using A.C./ 
D.C. valves or omitting the mains trans- 
former. 

Range Switch 

C/ I Ca 

Fig. 1.- Theoretical circuit of the " Siinpletone." 

CO 
CI to 8 

' 2 at 1,0 
's 2 at 2,5 
t 2 at 5,0 

2 at 7,5 
; C9 .05 
¿ C101 
; Cll 8- 

Cl2 .01 
: C13 25, 

V1 6SN 
Rl 100 

; R2 100 
; R3 47 

R4 500 
: R5 3.3 
; R6 500 

R7 : 6. t, 
è R8 240 
' R9 500 

s R1047 
; RXs 1 text). t 
; CX 500 

250 v. 6 ave ? 

mains r, 
smoothing 1 

; output transfos double `: 

; pole fou 60 
: mA h tal ç 

I rectifier, 

LIST OF 
COMPONENTS 

C4 and CS to C 
00 pF. 
00 pF. 
00 pF, 
00 pF. 
iF, 

i.F. 
8uF. 

iiF. 1,000 T. 
r,F. 
7, V2 6V6 
K. ohm. 
K. 01-m. 

K. ohm, 
ohm. 

meg. 
K. ohm. 

8K.ohm6wat 
ohm. 
K. ohm. 
K. ohm. 

megobm (see te 
pF. (see text). 
0 mA. half-wave 
transformer, 

choke, 60 
ansfoi mer, dou 

four-way switch, 
alt -wave me 
7 x 10 chassis 
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The Keyboard 
For those who are unfamiliar with the working 

of this oscillator it should be explained that the 
control of the frequencies or notes produced is 
effected by the variation of the gridleaks of either 
VIA or VIB; but for simplicity, only the gridleak 
of VIB is altered in this circuit. From a study of 
Fig. 3, it will be seen the wiring of the keyboard 
is arranged so that all of the resistors, RX (one 
for each note required), are connected in series; 
each resistor is then short circuited by a switch 
(SX) which must be the key itself. In this way 
there will be a complete short -circuit between the 
grids of VIB and chassis when none of the keys 
is pressed, thus virtually muting the instrument 
when not in use. Immediately a key is pressed 

Mains Mains Smoothing L.S. 
Transformer Choke Sockets 

V/ J 6SN7 

Coax socket to Keys 
is'below Plot Light 

Cvl 

Op Rectifier Output 
Transformer 

1 Pilot Light 
Range Switch Volume Control 

Fig. 2. Plan of the chassis of the " Simpleton." 

the short- circuit across the appropriate resistor will 
be broken, as with SXE, and a note will be heard. 

It is essential that RIO (47KEZ) be wired in 
series with the potentiometer controlling the 
highest note of the keyboard, since this is the 
minimum value of gridleak that VIB must have 
to function properly. The correct value of each 
of the tuning resistors RX is 1 megohm, but in the 
interest of economy it may be required to use 
a smaller value obtained from the surplus market. 
In this case the value can be reduced to 200 Kit 
for the lower half of the keyboard, and reduced 
to 50 Kit for the higher notes, and the difference 
" padded " in by a suitable fixed resistor. 

r 
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The Semitones 
On the author's modest nine -note keyboard it 

was found unnecessary to construct additional 
keys to cover the semitones (black notes). By 

Holes drilled in back permit 
adjustment of resistors 

Contacts Tuning 
below notes resisters 

: _ . 

r 
Cr - 0 = 0 G 

._ q ,. ,, ,, C. ., ,-, r 

Centre bar supports Springs below notes 

Fig. 4.- Suggested layout for the manual. 

merely arranging for the keyboard to be shunted 
by a 500pF condenser with a bell -push type 
switch (S3 and CX), whilst a note was being 
played, the frequency was dropped the required 
tone lower. 

Keyboard Construction 
Since it is unlikely that a keyboard can be 

bought with the exact number of notes required, 
the only alternative will be to construct one's own. 
A toy piano could be used, provided that the 
contacts wired to each note remain firmly together 
when at the rest position. 

The whole of the keyboard can be built in 
plywood and the sizes of the notes is a matter 
of choice. From a study of the diagrams it will 
be seen that the keys are supported by a central 

Spring Centre bar Wire contacts 

Fig. 5. -- Diagram of the key adio . 

bar through the middle, the hole for which should 
be drilled about three -fifths from the front of the 
key to give extra leverage. This bar must have 

an extra bracket for support 
every four keys or so to pre- 
vent sagging. The contacts at 
the back can be in the form 
of drawing pins with the 
wires wound round, and these 
contacts are held rigidly 
together by a spring at the 
other end, which is let into 
the base and the key. 

If the tuning pots are 
broader than the keys they 
will have to be mounted in 
two layers instead of side by 
side. I i,. 3.- Simplified- diagram of the key circuit. 
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A Transistor Booster Amplifier 
A SIMPLE TWO -STAGE PRE -AMP. By P 

THE purpose of this 
amplifier is to 
provide a self - 

contained matching unit 
for a low- impedance 
source into a high -impe- 
dance input, i.e., low - 
impedance moving -coil 
microphone into a high - 
impedance input of a 
tape recorder, etc. At 
the same time the unit 
gives a considerable 
increase in signal level. 

In order to make the unit as compact as possible 
and independent of external power supplies, 
transistors were decided upon. Power is provided 
by half a penlight battery. and the whole is 
enclosed in a plastic box with hinged lid obtain- 
able from the popular stores .................................................................. ............................... soldered into the centre 

LIST OF PARTS connector of the plug to 
The connections to and ci, C2, C3-8 pF 6 v. wkg. T.C.C. Type form a lead and the centre 

from the unit are by coaxial CE69A. t connector is pushed into the 
plug and socket, the author RI -150 k. midget # watt. body of the plug and coated 
Navin used this type of R2 -100 k. midget I watt. r with cellulose cement. having use yp R3 -2.2 k. midget I watt. Cement is also applied connection in practically all Tl, T2 -Red Spot transistors. 

Thornton 

The socket is then 
cemented to the Perspex, 
using a cellulose adhesive 
such as Durofix. The 
coaxial plug is now 
fitted. Only the front 
half and the centre are 
used. The back half and 
the cable grip are dis- 
carded. The case is 
pierced with soldering 
iron to make a hole 
slightly smaller than the 
diameter óf the threaded 

portion of the plug and before the case hardens 
the plug is quickly pushed into the hole with a 
twisting action. thereby cutting a thread in the 
material and making the plug a firm fit in the 
case. A lin. length of tinned copper wire is then 

for a few coppers. 

of his audio equipment and ° Ll- Miniature surplus stock 5 : I trans- d 
liberally all 

where 
the inside 

former. of the case where the plug 
associated units for some . and socket enter. When left ......................................................... .............M ................: 

to dry for _4 hours the considerable time 
The use of these coaxial connections enables assembly should be strong and rigid. 

small units such as these to be plugged direct into Small strips of copper foil are now cemented other equipment without the need for any lead at all. into the two bottom corners to make contact with 
the battery. A 4 B.A. ',,in. screw is heated by a 
soldering iron and then pushed through the 
Perspex about 1132in. above the copper foil at 
the front end. A small tag of copper foil is 
now soldered to the screw so that by turning the 
screw about a quarter turn the foil tag makes 
contact with the foil battery strip (Fig. 2). 

The electronic assembly is next made up. No 
chassis of any form is used. the various corn- 

Construction 
The case is first prepared by making a hole at 

both ends to receive the plug and socket. No 
attempt should be made to drill these holes as 
splintering of the Perspex will result. The best 
way is to pierce the Perspex with a hot pencil 
bit soldering iron. The end at which the socket 
is fitted is pierced with a hole about kin. diameter, 
and while the Perspex is still soft the centre con- 
ductor of the socket is pushed through the hole 
and the body of the socket held firmly against 
the case so that when the Perspex harder the 
socket lies flush with the surface of the case. 

Fig. 1. -The Theoretical Circuit. 
The Layout of the parts may be seen from this 

illustration. 
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ponents simply being wired together. Due to the 
small dimensions and lightness of the components. 
this method of assembly is entirely satisfactory. 
The interstage transformer is the heart of the 
assembly. the components connected to this are 
soldered straight on to the four pins of the trans- 
former. Note: A pair of long -nosed pliers should 
be used as a heat shunt at every soldered joint. 

When the electronic assembly is finished it 
should fit into the top half of the case. All that 
is now necessary is to connect the leads of C3 and 
Cl to the coaxial plug and socket respectively 
and connect leads to switch and battery. Remember 
to connect the outers of the socket and plug to the 
positive line. 

Operation 
Before switching on check all connections and 

the polarity of the battery. This is extremely 
important as reversed polarity will burn out both 
transistors. 

WIRELESS February, 1958 

The unit can be tested by connecting a low - 
impedance microphone to the input (socket) and 
feeding the output into a pair of high -impedance 
headphones or into a power amplifier. 

It is important that the unit is only used with 
a low- impedance input, as a high -impedance 
input will result in a loss of signal strength and 
excessive background noise. 

Copper fo,/ strip Copper fat strip 

Fig. 2.- Layout of the parts. 

MSF Standard Frequency Transmissions 
DETAILS OF THE NPL RADIATIONS 

AMODERN standard of frequency of high 
precision is an expensive and elaborate piece 

of equipment, but it differs from the other 
standards of measurement in that it can be made 
available continuously over wide areas by means 
of radio transmissions. The National Physical 
Laboratory has taken a leading part in establish- 
ing the salient requirements and properties of 
such transmissions and regular transmissions are 
now made on frequencies of 2.5, 5 and 10 Mcis 
which are among those allocated to this purpose 
by international agreement. 

The MSF transmissions, originated experi- 
mentally in 1950 and now operated on a perma- 
nent basis from the Post Office Station at Rugby 
on behalf of the National Physical Laboratory. 
are intended to serve mainly the United Kingdom 
and Western Europe, and the reception reports 
that have been received over the last five years 
show that this object is achieved by the present 
programme. Most users obtain satisfactory 
reception of one of these frequencies which are 
radiated almost continuously. The accuracy that 
can be obtained from them is, however, limited 
by the propagation conditions which can cause 
changes in the received frequency _amounting to ± 2 parts in 10'. An additional transmission 
is therefore made for one hour each day on a 

frequency of 60 kc /s. The ground ray is 
receivable over a wide area, but even if the sky 
wave is used, the propagation effects are small 
and do not in general cause errors exceeding a 
few parts in 10 °. This transmission has proved 
so valuable that the carrier wave of the more 
powerful 16 kc /s GBR telegraph transmitter is 
now also controlled by the MSF standard. The 
new transmission does not, however, form part of 
the MSF service nor does it carry the special 
modulation programme. It transmits Observatory 
time signals at 10.00 and 18.00 hours G.M.T. 

each day but the signals do not prevent the 
carrier wave from being employed as a standard 
if suitable reception techniques are employed. For 
example, local standards have been compared with 
this carrier wave with an accuracy exceeding 

1 part in 10" in the United States of America 
and New Zealand. 

Programme and Technical Details 
The transmissions on 2.5, 5 and 10 Mc /s are 

continuous except for a break between 15 and 20 
minutes past each hour which is made to permit 
of noise measurements during these intervals and 
also to serve as a means of identification if more 
than one transmission is being received on the 
same frequency. The power is 0.5 kW in all 
cases and a bottom fed mast radiator is used 
for the 2.5 Mc /s transmitter and quadrant dipoles 
for the 5 and 10 Mc /s transmitters. 

The 60 kc /s transmission operates between 
14.29 and 15.30 G.M.T. each day with a power 
of 10 kW. 

Modulation Programme 
Minutes past each hour Modulation 

0 -5 30-35 45 -50 1000 cis 
5 -10 20 -25 35 -40 50-55 1 c/s pulses, 60th 

pulse increased 
in duration to 
100 milliseconds 

10 -14 25 -29 40-44 55 -59 Unmodulated 
14 -15 29 -30 44-45 59-60 Speech announce- 

ment 

(Owing to maintenance work on the aerials 
at Rugby it has been necessary to change the 
time of the 60 kc /s transmission to 19.59 -21.00 
G.M.T. since the beginning of November, 1956, 
and to replace the 16 kc /s GBR transmission by 
another from GBZ at Criggion on 19.6 kc /s.) 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1958 PRACTICAL WIRELESS 849 

HOME RADIO OF MITCHAM 
RESISTOR COLOUR CODE 

CALCULATORS 

187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 o ohreat e 
enables 

d valusincl dingatolerance. 
at a glance. PRICE 1;6, plus 3d. post. 

THE THREE DEE 
is a dual range radio with band -pass 
tuning using a crystal diode and 
three transistors. Loudspeaker recep- 
tion and low running costs from a 
7! volt battery. Designed for local 
station reception and ideal for cara- 
vans, bedroom, workshop, or second 
radio set. Chassis size bin. x 4in. xl 
tin. Full constructional data and 
price list, 1, -, post paid. 

W.B. STENTORIAN 
The most popular Hi -Fi 
speaker on the market today. 
Top quality at realistic 
cost. 10in. diecast unit with 
12,000 gauss magnet. Re- 
sponse 30 to 14,000 cps ; 10 
watts handling and universal 
speech coil for 3, 7.5 and 
15 ohms. PRICE £4.19.9. 
plus 21- post. 
We also stock the full range 
of the famous W.B. speaker 
and equipment cabinets in 
contemporary and standard 
styles. Send 3d. stamp for 

H.F.1012 

PULLIN SERIES 
100 MULTIRANGE 

TEST SET 
21 ranges A.C., D.C. from 
100 microamps to 1,000 
volts, sensitivity 10,000 
ohms per volt. Descriptive 
leaflet on request. PRICE 
£12.7.6, or deposit £2.10.0 
and 9 monthly payments 
of 24/6. 

E.H.T. TESTER 
Don't guess E.H.T. 
-test it. 3 to 16 
KV A.C. and D.C. 
from transformer or 
fly -back source. An 
essential instrument 
for every engineer. 
Boxed with full 
instructions and 
guarantee. 
PRICE 52/6, post 
paid. 

A new book, "FUN WITH RADIO" 
ideal for any youngster' or young 
enthusiast. 12 constructional 
articles from crystal sets to Hi -Fi 
amplifiers, fully illustrated. PRICE 
10/6, plus 1 /4 post. 

" HI -FI " YEAR BOOK," price 
10/6, plus 1,4 post. 
Newnes " SHORT WAVE MAN- 
UAL," price 6/ -, plus II- post. 
" HIGH FIDELITY LOUD- 
SPEAKER ENCLOSURES," price 
5 -, plus 6d. post. 

MULLARD 
5-VALVE 
IO WATT 
quality ampli- 
fier. Full con- 
structional 
details including 
pre -amplifiers, 
etc., in " High 
Quality Sound 
Reproduction," 
price 3/6, plus 
6d. post. 

We also stock 
parts for the Mullard " 3-3" 
amplifier and the tape -recorder 
amplifiers. 

JASON 
The most success- 
ful Home Con- 
structor design 
ever produced. 
Enjoy the thrill 
of crystal clear 
Hi -Fi reception. 
All parts standard 
and to stock. 
Complete kit 
£7.7.6, plus 2/- 
post. Full con- 
structional data 
and point -to -point 
diagram, with 
price list, price 
2'4 post paid. 
Switched version 
sec below. 

F.M. TUNER KIT 

ARMSTRONG AND DULCI 
CHASSIS 

A NEW JASON F.M. TUNER -THE MERCURY 

We stock full range of these quality tuner, receiver 
and amplifier chassis. Call for demonstration. 

F.M. at its simplest and 
best. The programme you 
want at the turn of a 
switch. A.F.C. prevents 
drifting and the Foster - 
Seeley discriminator gives 
top quality. Crystal -clear 
Hi -Fi reception for all 
the family ALWAYS. 
Full data and price list 
2 4, !post paid. All parts 
available separately. 
COMPLETE KIT £10.0.0. 
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SPUTNIK SPECIAL 
Reception Set 208. SHORT -WAVE RECEIVER 

10 mc;s -80 mers (5-30 metres) 
Complete with 6 valves. 2 -6K8G, 2 -EF39. 1 -607G, 1 -6V6G and 
Metal Rectifier. R.F. stage B.F.O. Built -in 61' P.M. Speaker. 
Muirhead slow -motion drive. Air tested and guaranteed. Input 
6v. D.C. and 100/250 volts A.C. Complete in Metal Transit Case. 

ABSOLUTE E6/19/6. carr. 15/6. BARGAIN 

WALKY TALKY TYPE 38 
TRANSMITTER /RECEIVER 

Complete with 5 valves in new condition with circuit. These 
sets are sold without guarantee. but are serviceable. Price 
22-6, Postage and Packing 2;6. 
Headphones. 7/6 pair; Junction Box. 2;6; Throat Mike. 4i6 : 

Canvas Bag. 4/ -; Aerial Rods, 2.6 each. 

"TRANSISTOR -8" 
Push -Pull Portable Superhet E I I/10/-. Can be built for 

This Portable 8 Transistor Superhet is tunable for both 
Medium and Long Waves and is comparable In performance 
to any equivalent Commercial Transistor Set. 
Simplified construction enables this set to be built easily 
and quickly into an attractive lightweight cabinet supplied. 

Send for circuit diagrams, 
assembly data, illustrations 
and instructions, and full 
shopping list, 3d. In stamps. 

We can supply all these 
items including Cabinet for 

211/10/ - 
All parts sold separately. 

"EAVESDROPPER" 
THREE TRANSISTOR POCKET RADIO 

(No Aerial or Earth required) 
Variable Tuning. Total cost, as specified including Transistors. 
Transformers, Coils, Condensers and Battery, etc., with circuit 
and plastic case. 
All items sold separately. 77/6 POST FREE. 
With Balanced Armature, 81/ -. With Acos Mike, 90/ , With Min. 
Hearing Aid. 90/ -. 

MINI -TWO 
TWO -TRANSISTOR MINIATURE POCKET RADIO 

The smallest Transistor set offered on the market. Variable 
Tuning. Drilled Chassis, Plastic Case size 31n. x 21n. x lin., Minia- 
ture Hearing Aid, 2 Transistors and all components including 
14 volt Battery. Circuits and full practical layout diagrams. 
All items sold separately. 

Total Cost 49/6 Complete 

" HOMELIGHT " 2- TRANSISTOR PERSONAL PORTABLE 
Variable Tuning 

We can supply all components including 2 Transistors, Diode, 
Resistors, Condensers and Miniature Hearing Aid and Plastic 
Case size 4) x 21 x clin. and 11 v. Battery. FOR 52/6 All items sold separately. 

ß.F.24. 10/ -. R.F.Z. 126. 
11.F.26, 25/ -. Brand new with 
valves. carr. 2'6. 

6 v. VIBRATOR PACKS 
Output 123 v. 20 mA.. 12'8. 
Brand new. 

373 MINIATURE I.F. STRIP 9.72 Mc /s 
The ideal F.M. conversion unit as described in P.W. April 'May, 
1957. Complete with 6 valves, three EF91's. two EF92's and one 
EB91 I F T 's, etc., in absolutely new condition. With circuit 
42/6 (with valves), 12/6 (less valves). 

Postage & Packing 2,'6 (either type). 

SEND STAMPS FOR NEW 1958 28 -PAGE CATALOGUE 
OPEN MONDAY to SAT. 9 -6. THURS. 1 o'clock. 

HENRY'S RADIO LTD. 
5 HARROW ROAD, EDGWARE ROAD, LONDON, W.2, 

TEL. PADDINGTON 1008 -9 

February, 1958 

64,404 
JUNIOR 
UNIVERSAL 
METER 
Model 120A 
A small 21 -range instrument ideal 
for the enthusiastic amateur. Sensi- 
tivity is 1,000 o.p.v. A.C. and D.C. 
Accuracy : 2% D.C. ; 3% A.C. 

Size : 4d" x 31" x t i5'ii" 
Weight : 14 ozs. 

RANGES: 
Volts D.C. : o- .25- Io- 50- 250-500- 1,000- 2,500. Volts A.C.: 
0- 10 -50- 250-500 -5,000- 2,5co. Milliamps D.C. : o- 1- lo- 5o -5oo- 
5,000. Resistance : o -z,000 ohms, o- 2o0,o0o ohms. Can be 
extended to 20 megohms. Automatic overload protection 
fitted to meter movement. 

REDUCED E r O Prompt I 

PRICE Delivery 
CREDIT TERMS : Nine monthly payments of 0.4.4, 
ALL TAYLOR instruments available on HIRE PUR- 
CHASE and 7 DAYS' APPROVAL. 

TAYLOR ELECTRICAL INSTRUMENTS LTD. 
Montrose Avenue, Slough, Bucks. - 

Telephone: Slough 2t381. Cables: Taylins,Slough 

VALVES 
SAME DAY 

SERVICE 
All Guaranteed New and Boxed 

1.4v. midget, 1115, 155. 1T4, 354, DAF91 DF91, DK91, DL92, DK92, 
DL94 ; ANY 4 for 27/6. 

1A7GT 13 6 6V6GT 7/6 DAC32 11/- EF55 918 PEN46 6;6 
1C5GT 15 6 6X4 7/- DAF96 8'6 EF80 8 - PL38 22,6 
1H5GT 11 -'6X5GT 7/9 DF33 11/- EF85 7/8 PL81 19'6 
1N5GT 11,- 7B7 81- DF96 8/6 EF86 12/6 PL82 9,- 
1R5 8f- 7C5 8/- DH76 7/6 EF89 9/6 PL83 10 6 
155 7$ 7C6 8/- DH77 8/- EF91 8/-.PY80 
1T4 - 3 7H7 8/- DK32 13/6 EF92 5r6 PY81 8 6 
3Q4 7S7 9!- DK92 8/- EL32 5 8 PY82 - 
3QSGT 9'8 7Y4 8/- 13K96 9/6 EL33 16 9 PY83 9 6 
354 7 8 

8'- 
12AH8 9/- 
12AT7 8/- 

DL33 9/6 
DL35 15/6 

EL38 22 6 PZ30 18 -3V4 

EL41 9- SP41 3 6 
5U4G 8.- 12AU7 8/- DL96 8/6 EL42 10 6 SP61 3 6 
5V4G 11: 9 12AX7 8/- EABC80 7/9 EL84 9. - TH41 17 6 
5Y3GT 7 6 12BA6 8.'- EAF42 10/6 EM34 10 - U25 14 6 
5Z4G 9'6' 12J7GT 10/6 EB91 8/- EM83 10 - ' U26 12 6 
6AK5 4 8I 12K7GT 7/8 EBC33 7/6 EY51 12 ô U50 7 6 
6AL5 6 - 12K8GT 14/- EBC41 9/6 EY86 17 6 U76 7 6 
6AM5 5 - 12Q7GT 7/8 EBF80 10/6 EZ40 7 9 U78 7 - 
6AM6 6,- 12SN7GT EBF89 9/- EZ41 9 6 UABC80 9 6 
6AQ5 7'6 18/6 ECC81 81- EZ80 7 6 UAF42 10 6 
6AT6 8/- 12Z3 7/6 ECC82 ' 8/- EZ81 9 6 UBC41 8 6 
6BA6 7 6 
6BE6 7'8 

14S7 12/- 
25L6GT 91- 

ECC83 8/- 
ECC84 10/6 

FW4'500 UBF80 9 - 
13 6 UCH42 9- 

6BJ6 7 - 2524G 9/6 ECC85 9/6 GZ32 118 UCL83 156 
6BR7 8 6 35L6GT 9/6 ECF80 10/6 KT33C 8 6 UF41 8- 
6BW6 7 8 35Z3 9/6 ECF82 11/- KT44 6 6 UF42 l5:- 
6BW7 98 35Z4GT 7!6 ECH21 1419 KT83 66 UF89 10 - 
6F6G 8 6 35Z5GT 9/- ECH35 -9/6 KTW61 6.- UL41 9 6 
6F12 8'- 43 13/6 ECH42 8/6 MH4 6- UL84 9:- 
6J6 5B50L6GT 8/6 ECH81 8/- MU14 8 6 UY21 15 6 
6K7G 4 8 80 8/8 ECL80 10/- N18 8 - UY41 7 6 
6K7GT 6.- AC,TP 20/- EF37A 8/6 P81 3 fi UY85 7 - 
6K8G 7 9 AZ31 11/6 EF39 6/- PCC84 9 - VP41 
6L18 12 6 B36 20r- EF41 9/6 PCF80 11 6 VP1321 21'- 6Q7GT 9'6CL33 16/9 EF42 11/9 PCF82 10- W76 7 6 
6SN7GT 7'6 D1 3/- EF50 PCL82 10 - W77 5 6 
61J4GT 11 6 D77 6/- SYL 6/6 PCL83 9 6Y63 6'- 
6V6G 7,'-i Postage 6d. per valve extra. IZ77 61- 

Any Parcel Insured Against Damage In Transit 6d. extra. 

READERS RADIO 
24, COLBERG PLACE, STAMFORD HILL, 

LONDON, N.16 STA. 4587 
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Observe the Satellites -2 
HOW TO PICK UP AND TRACK THE ARTIFICIAL MOONS 

By O. J. Russell, B.Sc.(Hons.), G3BHJ 
(Continued from page 776, January Issue). 

PREVIOUSLY the outlines of the Doppler g principle of satellite velocity determination 
were mentioned. This, as previously 

explained, involves measurement of the observed 
satellite frequencies. On approach the frequency 
is higher than the true frequency, while when 
receding the observed frequency is lower than 
the true frequency. Readers were introduced to 
the " conversion factor " of 1} cycles per second 
per megacycle per 1,000 m.p.h. of velocity. This 
indicates that for the 20 Mc /s. transmission the 
observed frequency shift will be 30 cycles per 
1.000 miles per hour of relative velocity. Thus 
with a satellite moving at 18.000 m.p.h., a total 
frequency variation of some 540 cycles above and 
below the true frequency will be observed. 
Fig. 1 illustrates this diagrammatically, and shows 
how the rate of drift varies. However, aurally 
the drift takes place very slowly if one is listening 
to a high beat note, and plenty of time will be 
available for measuring the initial and final 
frequencies. 

As earlier explained. the time during which 
signals may be observed at any one approach of 
the satellite may be from a minute- or so up to 
periods of an hour or more, depending upon 
propagation conditions. . On the 40 Mc /s 
frequency, ionospheric effects will be less marked, 
and some 10 minutes or so -will be the probable 
audibility period for a close transit. We have 
to remember that under some propagation con- 
ditions the 20 Mc /s signals may be heard for 
much longer periods, although this will not apply 
very often to the 40 Mc /s signals. For the 
108 Mc /s American satellite signals, the duration 
Of audibility will be close to the " optical 
visibility, so that the maximum audibility will be 
around 10 minutes, perhaps a little longer. For 

E Time 
/0 minutes approx 

Fig. 5. Diagrammatic representation of the Doppler 
frequency shift as a satellite passes overhead. Some 
ten minutes of audibility may be expected from a 
satellite at 300 miles altitude. Satellites at greater 

heights will be audible for longer times. 

all signals under " optical range " conditions, 
which will apply to the lower frequency satellite 
signals when DX conditions are poor, one will 
expect the satellite signals to appear suddenly at 
reasonable strength, rapidly peaking in less than 
a minute to full audibility, and holding a steady 
signal for several minutes before disappearing as 
suddenly as the signal first appeared. Under 
ionospheric and other anomalous propagation 
conditions, not only the 20 Mc /s signals but the 
higher frequency signals may be greatly extended 
in range. 

The Aerial 
So much for the duration of audibility when a 

satellite makes a transit. How best to receive 
such signals? Clearly an aerial system having a 
good pick -up for the distant signals is required, 
as the strong " overhead " signals can be left to 
look after themselves. Moreover, an aerial having 
a good pick -up from all directions is necessary, 
so that one may cope with varied satellite orbits 
and angles of approach. The ideal aerial for this 
application is a vertical type. Several forms of 
vertical aerial may be used depending upon site 
restrictions. Thus the " simplest " vertical system 
is a 12ft. whip fed by coaxial cable, as shown 
in Fig. 6. In fact the Allwave Belling Lee type 
of anti -interference vertical rod aerial is very 
useful for this type of reception, and many 
households will already have such aerials for 
domestic reception. Another sure -fire performer 
is the groundplane aerial, which will give very 
good results (Fig. 7). These aerials should be 
mounted at a reasonable height to minimise 
absorption of low angle signals by surrounding 

// -9 Wh4o Aeria/ 

Radials/ 
/2 =3" 
each 

Coaxia/ 
Feeder 

To Receiver 
To Receiver 

Fig. 6. (left) -A simple vertical whip aerial will give 
excellent results when receiving the satellite signals. 
Such an aerial should be mounted at a reasonable height 
so as to be clear of nearby house wiring, gutters and 
telephone lines. Fig. 7. (right) -A groundplane aerial 

will give very good results on satellite reception. 
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house wiring. telephone lines and other impedi- 
menta of modern life. A simple centre -fed 
vertical dipole (Fig. 8), or an end -fed vertical 
(Fig. 9) may also be used. The vertical 
directivity of such aerial systems is shown in 
Fig. 10. Thus such aerials have the valuable 
property of being most sensitive to the low angle 

i 
24' 

t 
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Even the sweep of the B.F.O. control is too wide. 
However, this may be overcome by fitting a 
vernier control to the B.F.O., which shifts the 
B.F.O. frequency only by about 1; kc /s for its 
maximum sweep. A 0 -10 Phillips type trimmer 
may even be used for the vernier condenser, which 
provides virtually a micrometer action. Otherwise 
a small receiving type of variable may be made 
by removing plates from such a condenser, until 
the total capacity swing is only a pF or so. Such 
a control must then be calibrated in terms of 

Ground 

-Fig. 10.- Reception pattern for vertical aerial 
systems described. 

Fig. 8. (right) simple centre fed vertical aerial that 
may be suspended beneath an existing horizontal aerial 
wire. Coaxial feeder of any length may be used as a 
lead -in. Openwire feeder or 300 ohm line in multiples 
of 12 ft. lengths may also be used. Fig. 9. (left) - 
An end fed vertical aerial may be used with 
good results. Coaxial cable should not be used, 
but 300 ohm ribbon or open -wire spaced feeder may 

be used in lengths that are multiples of 12 ft. 
distant signals of the satellite transmitters, thus 
giving the best possible opportunity of receiving 
signals from maximum ranges, The sort of signal 
variation that might justly be expected with a 
well -sited vertical aerial is shown in Fig. 11. When 
local ground conductivity and absorption are 
poor. the strength of the distant signals will be 
attenuated. However, the vertical aerial still gives 
a good chance of optimum audibility over 
extreme ranges, and in view of the constructional 
simplicity of such systems, they may be erected 
even in the most limited spaces. A simple vertical 
aerial might be suspended from an existing 
horizontal aerial for example. Amateurs have 
found that existing 21 Mc /s aerials may be used 
for 20 Mc /s reception in many cases, so that 
many amateurs are already " in business " for 
efficient satellite reception. 

The Receiver 
A good receiver is desirable, and some form 

of communications receiver is preferable. Some 
forms of amateur communications receiver are in 
fact " amateur bands only," and some form of 
converter will then be needed to enable the 
satellite frequencies to be covered. This also 
applies to some popular forms of service com- 
munications receivers that do not cover the 
20 Mc /s satellite channel. To perform an accurate 
Doppler frequency measurement, a pair of 
measurements made at the initial and final audi- 
bility of the satellite will enable a good estimate 
to be made. However, an accurate pair of 
measurements is essential. The tuning control, 
even of a. bandspread receiver, is too coarse to 
enable a kilocycle shift to be accurately measured. 

Time 
Fig. 11.- Signal strength variation observable with a 
transit of a satellite when using a vertical aerial. 
For a very close approach there may be a dip in signal 

strength when the satellite is directly overhead. 

frequency, and while we would like to detail 
procedures for this, unfortunately our space is 
limited. 

However. assuming one has calibrated such a 
device, we will consider its use. We should have 
a vernier B.F.O. pitch control, calibrated over a 
1.500 cycles swing. Thus we can " zerobeat " the 
satellite frequency initially, and observe the 
change necessary to maintain zerobeat up to the 
time of disappearance of the satellite. However, 
note well that as the receiver H.F. oscillator is on 
the H.F. side of the signal, as the received signal 
moves L.F. due to Doppler shift, the actual I.F. 
will move higher. Therefore our B.F.O. control 
should be calibrated so that the L.F. end is 
nearly the minimum capacity position of our 
vernier capacitor. We will then be able to avoid 
the embarrassment of hearing the satellite drift 
the wrong side of the B.F.O. setting. so that we 
cannot take a reading. Practically, we have to 
move the B.F.O. condenser towards its lower 
capacity setting to maintain zerobeat. This 
should be remembered when initially calibrating 
against standard L.F. frequencies. 

Measuring the Speed 
We can now imagine the first attempt to 

measure the Doppler shift. The receiver should 
have been running well in advance of the expected 
time so that it has reached a stable state. Also 
as anomalous propagation effects may be in 
evidence we may be able to receive the signals 
well in advance of the published transit time. 
With average propagation conditions, the W.W.V. 
transmissions of the American Bureau of Stan- 
dards will not only enable us to set our watches 
and clocks accurately, but will provide a con- 
venient marker for the 20.005 Mc /s satellite 
transmissions. Thus we should be ready at least 
half an hour in advance. Setting the B.F.O. on 
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W.W.V., we detune the receiver H.F. until the 
W.W.V. beatnote has run up to several kc /s, by 
which time on most communication receivers 
W.W.V. will hardly be audible. We sit back 
listening, anxiously scanning the crawling clock 
until we imagine ... no, there it is ... a weak, 
fading ionospherically diffused. watery signal 
filtering in well in advance of the expected time 
of audibility. This gives us a sporting chance 
of finalising our adjustments for a good Doppler 
reading. With the receiver tuning centralised to 
peak up the signal, we zerobeat the V.F.O., taking 
care that the zerobeat initially is on a convenient 
calibration point, say " 100 cycles." Suddenly the 
signal peaks and steadies as it comes into "` opti- 
cal range," and a noticeable slow drift of fre- 
quency occurs. For a couple of minutes the 
signal drift is really noticeable as we listen to 
a strong, steady carrier. Finally, after some 
minutes, the signal dips, and then there is a fading 
ionospheric signal once more. We measure our 
shift of the B.F.O. control ... some 1,030 cycles. 
Not bad. If we use the " exact " conversion figure 
of 29.8 cycles at 20 Mc /s for converting this, we 
get a velocity of 17.280 miles an hour. (Remem- 
ber that the total frequency shift must be halved, 
as the total measured relative velocity has been 
from approaching to receding, i.e., twice the 
actual velocity.) The accuracy of this figure will 
depend on many things. With an accurate cali- 
bration of the B.F.O.. this is limited to the deli- 
cacy with which we may estimate true zerobeat. 
By ear this may not be to better than, say, 30 
cycles -an error of perhaps 1,000 miles per hour. 
An experienced amateur could do much better by 
purely aural estimates of zerobeat. If we used a 
cathode ray oscillograph method, we have no 
difficulty in principle in estimating to better than 
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a cycle per second, thus getting velocity figures 
accurate to a measurement error of only a few 
miles per hour. 

There are a large number of simple refinements, 
and equally simple corrections to measurements, 
aerial systems and other exciting possibilities for 
the amateur.. These open up very interesting and 
novel activities for amateurs and short -wave 
listeners alike, particularly as they do not neces- 
sarily involve complex or expensive equipment. 
In fact, much useful and absorbing work may be 
performed with simple receivers and equipment. 
However, space allocations do not permit of 
further description at the present time. We will 
warn the beginner, however, not to confuse the 
W.W.V. signals with the bleeps. This has hap- 
pened, as no bleeps were heard after the third 
day, when transmissions were pure C.W., yet 
reports of bleeps occurred. At the most a few 
sporadic bleeps may have been emitted, but 
observers and the writer have listened for many 
transits of the first satellite. and have only heard 
a continuous unmodulated carrier after the first 
few days. However, W.W.V. emits a timing and 
a tone signal that under some conditions produces 
an effect very much like a " bleep -bleep," which 
has obviously deluded many listeners. This is 
important, as at the time of writing the second 
satellite is orbiting and bleeping. Clearly the 
bleep signal is a feature of the satellite trans- 
missions, but one which may discontinue after a 
period. One should be on watch, therefore, fbr 
either a bleep signal or a continuous wave signal. 
Moreover, other forms of modulation may be 
impressed on the signal in order to telemeter data 
to Earth. A tape recorder is therefore a useful 
and handy means of recording these signals for 
examination at leisure. 

B.R.E.M A. News 
Preferred I.F. for V.H.F. /F.M. Receivers 
TN a technical bulletin issued to members, the 

British Radio Equipment Manufacturers' 
Association states:- 

" It will be recalled that with the commence- 
ment of the V.H.F. sound radio service in this 
country an I.F. of 10.7 Mc /s was usually employed 
since this frequency was in use in the U.S.A. and 
on the Continent. 

" Recently, consideration has been given to the 
suitability of this frequency for use in this 
country, mainly with a view to interference to 
and from other services. Whilst on purely 
technical grounds certain other frequencies showed 
a marginal improvement over 10.7 Mc /s, it is 
considered that those advantages would not 
justify abandoning this almost universally 
adopted frequency and the B.R.E.M.A. Executive 
Council has, therefore, endorsed the Technical 
Committee's recommendation that 10.7 Mc /s 
should be confirmed as the preferred intermediate 
frequency for receivers used in the U.K., with the 
oscillator frequency on the low side of the signal 
frequency." 

Radio and TV Sales Maintained 
Retail sales of radio and television receivers 

and radiograms for the first ten months of 
1957 continued at levels above those for the sanie 
period in 1956, according to the latest survey by 
the British Radio Equipment Manufacturers' 
Association. 

Television receiver sales over the ten months 
were 2 per cent. higher, radiogram sales were 
26 per cent. higher and radio receiver sales 20 per 
cent. higher. 

The B.R.E.M.A. retail surveys, it should be 
borne in mind, do not include rental or relay 
transactions. 

In the month of October retail sales of 
television receivers were 198,000, an increase of 
19 per cent. on the previous month but a decrease 
of 13 per cent. on October, 1956; sales of radio- 
grams, 25,000, were 25 per cent. above those for 
September and 9 per cent. above those for 
October, 1956, and of radio receivers, 107,000, 
10 per cent. above those for the previous month 
and 16 per cent. above those for October, 1956. 

The proportion of hire purchase and credit 
sales rose for television receivers from 54 per 
cent. to 55 per cent. in October and for radiograms 
from 58 per cent. to 59 per cent. For radio 
receivers the proportion remained the saute at 
32 per cent. 
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An Ancient Set 
IWENT round to see a friend the other even- 

ing and found him listening in on an ancient 
one -valver with a pair of headphones. 

Explanation: The family wanted to watch tele- 
vision and he didn't. Incidentally, the receiver 
was one described in these pages over 20 years 
ago, making use of a Cossor Triode. It was a 
simple Reinartz circuit, which was very popular 
in the early 'thirties. It is amazing how efficient 
some of these receivers were. Apart from, as one 
would expect, a lack of selectivity, the reproduc- 
tion was as faithful as anything we have to -day. 
I often receive letters from readers stating that 
they are still operating some of our older designs. 

My Den 
FOR the first time in my rather lengthy associa- 

tion with this journal I had a letter the other 
day from a reader asking what my own private 
den was like. Very much like yours, I suppose. It 
is a den I had specially built. It contains, apart 
from a very complete library and bound volumes 
of this journal, the usual collection of test gear, 
receivers, a desk, workbench, tools, wall charts, 
and a wall board and a variety of plug points. 
I have spent thousands of happy hours in that 
private sanctum sanctorum. I often remain in 
it until the very early hours of the morning, and 
in the early days of radio the local police often 
looked in for a coffee and a chat. Large 
numbers of the police in those days were inter- 
ested in set construction and my den became a 
sort of forum and free lending library ! I have 
always maintained that any handyman or radio 
amateur should have a place in the house set 
apart, so that he can lock the door without risk 
of the housewife tidying things away to places 
where they are seen no more. A den enables you 
to be untidy tidily, and you can start straight 
away every evening from the point where you 
left off the night before. I found it irritating to 
have to pack up may tools and the work in hand 
every night, and sort it out again the following 
evening. And so I had this building put up. It 
is not large, but adequate, has side and roof lights, 
heating and simple cooking arrangements. The 
telephone is, of course, laid on. In those days 
this brick structure cost only £80 to put up and 
that included cavity walls. 

If, for one reason, you are unable to have such 
a building put up in the garden, remember that 
the attic is quite easily converted to a workshop 
and can be made quite comfortable in the winter, 
even if a trifle warm in the summer. 

This reminiscence encourages me to invite you 
to send me photographs of your den with brief 
notes. I will pay a guinea for every photograph 
reproduced in this journal and will undertake to 
return unsuitable photographs if a stamped and 
addressed envelope is enclosed. Incidentally, 

many of those now famous in radio enjoyed many 
pleasant hours in my den, in which, may I add, 
my attention has not been entirely devoted to 
radio. Every one of my articles for " On Your 
Wavelength " has, however been written in it. 
That title has been running without break in this 
journal, from the first issue of "Amateur Wireless," 
on which I originally served, and which was sub- 
sequently absorbed by PRACTICAL WIRELESS and 
throughout this present journal. You will 
remember that when we took over " Amateur 
Wireless " the title of this journal was tempórarily 
changed to " Practical . and Amateur Wireless." 
The collapse of the older journal was the 
culmination of a fierce battle put up by 
our competitors when P.W. was launched. 
Very naturally, they resented the intrusion of a 
newcomer into a market which they had held for 
nearly 10 years and which they had come to 
regard as their own. I was the only member of 
A.W. to be taken over. I am entitled, I think, 
to regard myself as something of an historian 
of radio. I had myself been running a monthly 
supplement to a science periodical under the name 
of " Amateur Wireless," and I presented the idea 
for the new journal to Cassells. They launched it 
with a shrug of the shoulders, expecting a circu- 
lation of about 30,000. They were unimpressed 
with my arguments that the circulation would be 
nearer a quarter of a million. I turned out to be 
right. When the periodical side of the business 
was purchased by the Berry Bros. (later to become 
lords) " Amateur Wireless " was sold to the then 
editor of the paper, who operated it for a time 
from a building in Fetter Lane, London. It could 
not, however, in spite of its eight years establish- 
ment, withstand the competition of P.W., and 
the new policy which it stood for. In those days 
the specification for one of the receivers described 
in our competitors' pages read more like a cata- 
logue of the industry. The specifications, I fear, 
were very much decided by the advertisers. If 
three valve manufacturers were advertising in one 
particular issue, those three manufacturers were 
specified, but P.W. originated the solus specifica- 
tion. Only the parts used in the prototype receiver 
were specified in our design. We had not one 
eye on the advertisements, and if it was found 
that a particular valve or transformer suited the 
circuits better than others, it was specified whether 
the makers advertised or not. And that is a policy 
which has been carried out to this very day. 
The rightness of that policy was proved by the 
fact that all of our competitors except one fell 
by the wayside, and we are the only one of that 
group left. We built up a loyal and abiding 
readership which provides the hard core of our 
circulation and which has remained with us ever 
since, and is annually augmented by thousands 
of new readers. 
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Practical A?plicc tians o 
Negative Feedback 

SOME THEORETICAL CONSIDERATIONS DISCUSSED 

By T. W. Dresser 

GIVEN a circuit like that shown in Fig. 1, few 
readers would fail to notice the loop from 
the output transformer secondary to the 

cathode of the first valve and correctly name it 
a " Negative Feedback " loop. But a request to 
define its effect upon the amplifier would prob- 
ably result in a widely varying series of answers 
and, in a few cases, perhaps, no answer at all! 
Negative feedback, unfortunately, is like that; it 
is a wide and confusing subject and the confusion 
has not been lessened by some, at least. of the 
many articles which have been written about it. 

For the pedant negative feedback can be 
defined as feedback which has a component out of 
phase with the input voltage. Positive feedback, 
on the other hand. is feedback which has a corn - 
ponent in phase with the input voltage. Put in 

H Tt 

input "'3. ( 

INVIAWNWo 

Fig. 1. -A negative feedback loop. 

another way, feedback means taking a voltage 
derived from one stage (usually the output) of 
an amplifier and feeding it back in such a way 
to an earlier stage that it either assists the input 
voltage (positive feedback) or opposes it (negative 
feedback). 

Negative feedback ensures: 
(1) An improvement in the linearity of the 

frequency response. 
(2) A diminution in phase distortion. 
(3) A reduction in harmonic distortion. 

855 

(4) A diminution in noise and in hum voltage. 
Additionally it also effects important changes in ' 

the input and output impedance of the amplifier, 
which may or may not be an advantage, and also 
results in a decrease in sensitivity, which is a 
definite disadvantage. 

Positive feedback increases the sensitivity (or 
gain) and if carried to excess results in instability. 
A typical example of this with which most readers 
will be familiar is the reaction circuit in an 
ordinary straight receiver; when the control is 
advanced too far oscillation takes place, in other 
words the circuit becomes unstable, and there 
is a noticeable increase in distortion. 

Feedback voltages may be obtained by either 
of two basic methods. It may be developed across 
a potential divider network connected between 
the output terminals or by an extra winding on 
the output transformer and in both of those cases 
it is termed voltage feedback. That is one method. 
In the other method the voltage is developed 
across an impedance in the output circuit. 
through which the load current flows. It is then 

to terva /ve 
Transformer 

t T 

l 

ó 

H,T.t 

Output 
Transformer 

2.- Feedback with a transformer in circuit. 

called " current feedback." Examples of both are 
given later. 

With voltage feedback the actual voltage fed 
back is proportional to the voltage across the out- 
put load and reduces the effective internal resis- 
tance of the amplifier. whereas with current 
feedback the voltage fed back is proportional to 
the current through the output load and increases 
the effective internal resistance of the amplifier. 
lìoth, however, affect the gain and distortion in 
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much the same way, despite the difference in that 
respect. 

Voltage Feedback 
Voltage feedback causes the output impedance 

Ra of the valve to be decreased to 
Ra /(1 + µB) 

where Ra is the A.C. resistance of the valve, 
µ its amplification factor before feedback is 

applied, and R the fraction of output voltage fed 
back. 

WIRELESS February, 1958 

1/(1 -1- GB) 
where G is the gain of the amplifier without feed- 
back and d is the fraction of output voltage fed 
back. 

Series connection of the feedback increases the 
input impedance to Zin = Zin (1 + AA while 

Fig. 3 (Left). -A variation of Fig. 2, and Fig. 4 

(Right). -A parallel circuit. 

Current Feedback 
Current feedback causes the output impedance 

to increase from Ra to Ra = Ra + (1 + µ) Rfb, 
where Rfb is the resistance in series with the 
load across which the feedback voltage is 

developed. 
The gain and distortion reduction with both 

voltage and current feedback is derived from 

650 
Kt) 

.s 

MC) 

Fig. 6. -A variation of Fig. 5. 

H.T. t 
0 0 

/ 
R2 

PI 

Fig. 5. -A parallel connected cottage feedback 
circuit. 

parallel connection decreases the input impedance 
to Zin = Zin (1 + AB) where, again. A is the 
amplifier gain without feedback and H is the 
fraction of the output voltage fed back. This 
applies whether the feedback is voltage or 
current derived. 

Practical Methods 
There are many practical methods of applying . 

negative feedback. One that is not often met, 

(Concluded on page 892) 

Fig. 7.-A simple parallel circuit, and Fig. 8 (Right) 
-Discriminating components are included in this 

circuit. 
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PREMIER RADIO COMPANY 
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Tel, : AMBassador 4033 B. H. MORRIS & CO. (RADIO) LTD. Tel.: MUS. 3451 

207 EDGWARE RD., LONDON, W1 & 23 TOTTENHAM COURT RD., LONDON, W.1 

The "Petite[" 
PORTABLE 

A completely new design with the 
all star feature from the firm with 
45 years of experience in the supply 
of designs for the home constructor. 

MAY BE BUILT FOR 

£77.0 
Plus p. & p. 3/-. 

Batteries Extra. H.T. 10'- (type B126) or equivalent. L.T. 1/6 (type AD35) or equivalent. 
* Size only tin. x Bin. a 41in. * Instruction Book L6 
NAINS UNIT NOW AVAILABLE for ONLY 37'6 plus 2r -p.p. 

THE NEW MERCURY 

SWITCHED F.M. TUNER 
by Jason 

Complete set of parts available with built and tested front end. 

Price L9 19.6 plus 2'6 pkg. & carr. 
Power Pack requirements 35 ma. 

The NEW 
De - Luxe 

TAPE RECORDER 

TR3 

for E6.5.0 
DEPOSIT & 
8 MONTHLY 
PAYMENTS 
OF £5.17. II 
OR CASH 45 GNS. 
plus 21/- post & pkg. 

'TRADE 
EN(IUIIt1Es 
WELCOMED 

Case finished in Red and Cream 
with gilt styling and fittings. 
Size 181in. x 15in. x 9in. for 
A.C. Mains 200.,250 v. 50 cycles. 

BUILD THE 1- VALVE BA7 "l'Elt1 
RECEIVER 

As shown on B,B.C. T.V. This receiver 
contains a DAF96 valve and a pair of 
4,000 ohm headphones, and is powered 
by a combined 67i and 14 volt battery. 
Price complete with headphones but 
less battery 45 Send for free 
diagram. 

THE STAAR " GALAXY " 
4 -speed mixture Auto- changer. Finger -tip 
stop. start and speed change control. 
Size 1011n. x 12íin. A.C. mains 110 -250 v. 
Price £9.15.0, plus 4/6 pkg. & carr. 
Credit Terms £1.5.0 & 8 monthly pay- 
ments of 61.5.9. 

2 -Volt l8Ah bakelite -cased ACCLIMI- - 
I,ATOtt by Oldham Dageni Le, Exide. 
New and unused, unspillable, 71 a 4 x 2. 
Price 6'6. plus 1.6 p. & p. 

THE TELETRON " COMPANION " 
3 TRANSISTOR POCKET RECEIVER 
This receiver 
may be built for 89/6 complete. 

Postage and packing 116. 

COMPACT GRAM 
AMPLIFIER 
Complete ready 
to connect to 
any type of Pick - 

up and Speaker 
ì,,,. (3 ohms). A.C. 

Mains 200'250 
.pv. Volume 

and tone con- trol fitted 
with knobs. 
Overall size ills. long x 31ín. wide x 21in. high. 

AT LAST! 
PREMIER RADIO CO. 

have opened a branch in the 
Middle of the West End at 
23 TOTTENHAM COURT RD. 
The best HI -FI Showroom 

in the district 
(2 minutes from Tottenham Court 

Road Underground Station) 
Tel, : MUS- 3451 a 

WI: I I i' l'olt DETAILS OF PREND ICI( TAPE RECORDER KIT FOR o \LY £38.15.0. 

4-WATT AMPLIFIER 
MAY BE 
BUILT FOR O 

Plus 2/6 
Carr. 

Instruction Book 1/- post free. 
A steel case is now available, complete with engraved panel, for 15/6 extra. The amplifier may he supplied complete for 
£5.5.0 plus pkg. and post 3/6, or fitted in case at £6 plus pkg. and post 3/6. 

2 -BAND T.R.F. RECEIVER 
MAY BE r C 

P st 
Pk 

BUILT FOR jJ i/ 

8 WATT AMPLIFIER 
This design includes 5 miniature valves of the latest types, an ultralinear out- put transformer suitable for Speakers of 
3 and 15 ohms and a very attractive perspex front panel with gold lettering, complete set of parts. 

Postage & packing £8.8.0 5_ extra. 
or 610.19.6 built and tested. Send lei 

for Booklet. 

B.S.R. T.U.9 3 -speed Record Player 
£3.19.6 plus 21 post and packing. P.U. complete with arm, 38/ -. 

THE LATEST COLLAR() 4 -SPEED 
SINGLE PLAYER UNIT COMPLETE 
WITH PICK -UP AND TURNOVER 
CARTRIDGE 64.12.6, PLUS 2/6 PKG. 
& CARR. 

Why not make the best ! 

MULLARD 
AMPLIFIER KIT 

Now suppliei with ultralinear output transformer, 
3 -Band Superhet Receiver may be All the components for Model 510, plus built for £7.19.6 plus pkg. & carr. 3/ -. pre -amplifier, on one chassis (total six These two receivers use the latest type valves), chassis gold hammer finished. Suitable speaker 7 x circuitry and are fitted into attractive May be purchased for £12.12.0 plus pkg. 4in. elliptical 21 10. cabinets 12in. x 611n. x 51ín. in either and post 7/6. This version complete and 

g £2 Plus packing an ' 19 6 walnut or ivory bakelite or wood. In- tested £15.15.0. Or pre -amplifier and dividual instruction books 1/- each. tone control in a separate unit 614.14.0, postage 216. Post free. plus pkg. and post 7/6. ADDRESS ALL MAIL ORDER ENQUIRIES TO: (Dept. P.W.) 207 EDGWARE RD., LONDON, W.2 
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COMMUNICATION 
RECEIVER Ra1155 
This magnificent receiver covers 5 ranges: 75 -200 Kc /s, 

200 -500 Kc /s, 600 -1,500 Kc /s, 3 -7.5 Mc /s, 7.5 -18.5 Mc/s. Fully 
tested before despatch. Complete with circuit and instruc- 
tion booklet. £8.10.0, carr. 10/ -. 
MONITOR TYPE 28. Consists of VCR138, 6 -SP61, I- 
5Ú4, I- VU120, 3 -EA50. I m/a meter scaled 100 -0 -100 volts. 
Incorporates Y shift, X shift in u /secs, Focus, sync, Bias. 

Input to X plates switched X 20, X 5 and direct, requires 
only suitable power pack for use as oscilloscope. 60/ -, 
carr. I0/ -. 
BENDIX RECEIVER- R.A.I0. A 4 waveband superhet 
covering 150 Kc /s -I0 Mc /s. Valves, 6SK7 1st R.F., 6K8 mixer, 
6SK7 1st and 2nd I.F., 6R7 2nd Dec., 6C5 B.F.O., 6K6 output. 
Size 63 x 15, in. Easily converted to mains operation as 

described on page 453 of the September " Practical Wire- 
less." £S.I0.0., carr. 7/6. 
RELAYS. 6,500 ohms and 3,500 ohms. 8/- a pair, post paid. 
VIBRATOR PACKS. 12 v. input, 300 v. output at ISO mA. 
As a bridge rectifier will handle 450 v. RMS at 120 mA. Pack 

consists of 12 v. vibrator, 4 metal rectifiers, chokes and 

smoothing condensers. Only 30/ -, carr. 5 / -. Also 6 v. 
input, 230 v. output at 100 mA., complete 4 -pin vibrator, 
OZ4 rectifier. Fully smoothed, 2S/6 each, p.p. 2/6. 
WAVEMETER TYPE W1433. Frequency 154 -260 Mc/s, 
with crystal check and calibration chart. Mains 50 cycle. 
50 / -, carr. 10/ -. 
COMMAND RECEIVERS. 1.5 -3 Mc /s, fully valved. 
Brand new, with circuit, only 65/ -, 3 -6 Mc /s, fully valved, only 
35/ -, p.p. 3/6 on each. 
SPECIAL " HAM " OFFER. TEST SET 102. Consists 
of impregnated mains transformer 200 -250 v. 50 cycles, 12 v. 

2 amps., 6 v. 3 amps., output 280 v. at 80 mA. S.T.C. metal 
rectifier 10 mA. I- DETI9, I -615. Bulgin plugs, sockets and 

pilot lights. Mains leads. Circuit is a multi -vibrator locked 
mains type, with a cathode follower. Can be modified for : 

Audio Amplifier, Audio Oscillator, V.F.O., External Syn- 

chronizer, Stabilised Power Unit, Modulator, etc. Brand 
new, including circuit, only 40/ -, carr. 5/ -. 
No. 38 TRANSMITTER /RECEIVER WALKIE TALKIE. 
Range approx. 5 miles. Covering 7.4 -9 Mc /s. Absolutely 
complete, with junction box, headphones, microphones, 
webbing, haversack. Brand New, only 60/ -, carr. 7/6. 
CONVERTERS. 40 -50 Mc /s switched tuning, 8/6 each : 

50-65 Mc /s, tunable, 20/- each ; brand new with circuits, 
postage 3/6 each. 
RCAF AMPLIFIER UNIT. 12 v. input. Vibrator Pack 

250 v. out. OZ4 Microphone Transformer into a 6K6GT 
output valve with negative feedback. Size 8 x 5/ x trjn. 
Brand new. 35/- each. P. & P. 3/ -. 
R.T: 7 /APN -I ALTIMETER TRANSRECEIVER. Brand 
new, complete with 14 valves : 3- I2S17, 4- I2SH7, 2 -12H6. 
1- VRI50, 2 -9004, 2 -955. Famous Wobbulator Unit, Dyna- 
motor, Relays 3,500 ohms and 6,500 ohms. A.F. amplifier. 
Receiver section covers 400 -450 Mc /s. Transmitter sweeps 
418 to 46I Mc /s. With manual. Only 35/ -, carr. 10/ -. 

HIGH RESISTANCE HEADPHONES. -Type No. 2, 

4,000 ohms, brand new, 11/6 each, p.p. 1/6. 
R109 RECEIVERS. 8 valves. 5- APR12, 3 -AR8 covering 
1.8 -8.5 Mc /s on two frequency bands. Contains 6 v. Vibrator 
Pack and built -in 3 /in. Goodmans speaker, operates from 
6 v. battery, consumption 15 amps. Housed in metal case 

13 x 12 x Ilin. Designed for Mobile or Ground station. 
Operates with any normal aerial. Complete and tested, 
including circuit. Very good condition. Only 80 / -, carr. 7/6. 

DRY CELLS suitable for above giving 8 -10 hours continu- 
ous running. Four 1.5 v. dry batteries in series, 5/ -, post 3!6. 
DYNAMIC SOUND POWERED HEADPHONES. 
Type D.L.R.5. 60 ohms. 7/6, p.p. 1/6. 
WHEATSTONE BRIDGE. Consisting of four stud 
switches : 0 -10 ohms, 0 -100 ohms, 13-Inf. Galvometer centre 
zero F.S.D. 2.5 mA. Ranges easily extended. Housed in oak 

cabinet 16 x 7$ x 6in. With instructions. 40/ -, p.p. 4/-. 
MUIRHEAD VERNIER DRIVES. Scaled 0 -180 deg. 

Ratio 25 to I. Sin, dia. 10/6, p.p. 1/6. 
AMERICAN ROTARY CONVERTER. -With detach- 
able cooling fan 12 v. input 250 v. output at 90 mA. Com- 
pletely suppressed, 19/ -, p.p. 4/ -. 

e/da ad/0 
(Dept. " P ") 32A, Coptic Street, London, 

W.C.I. Phone : MUSeum 9607. 
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the Trou Trace 
- . Tble in a rue 

IP' ll IF 4C 01 

ALL-IN-ONE 
RADIOMETER 

* Circuit Test 
* L.T. & H.T. Tests 
* mA Test 
* Valve Test 

Use the PIFCO All -in -One RADIOMETER for the 
practical testing of all types of radio and electrical 
apparatus. You can carry out continuity and 
resistance tests, check H.T., L.T., and G.B. 
voltages, also House!told Appliances, Car 
Lighting Systems, Bell Circuits, etc. May be 
used on A.C. or D.C. mains. 

Obtainable from your local dealers. 

{Wile for informative folder to :- 
ONLY 

* 32/6 
COMPLETE 

PIFCO LTD., WATLING ST., MANCHESTER, 4 
36 -37, UPPER THAMES ST., LONDON, E.C.4 

FREE To AMBITIOUS 
IThis 148 -page Book ( ENGINEERS 

Have you sent for your copy ? 

ENGINEERING 
ítß OPPORTUNITIES' 
°,.. is a highly informative 

guide to the best -paid 
Engineering posts. It 
tells you how you can 
quickly prepare at home 
on " NO PASS -NO 

" FEE " terms for a 
recognised engineering 

'! +v qualtñcation,outlinesthe 
widest range of modem 
Home -Study Courses in 
all branches of Engineer - 

{. ' ing and explains the 
benefits of our Employ - 

','. ment Dept. If you're 
., earning less than £20 a 

week you cannot afford 
to miss reading this 
unique book. Send for 

FREE. 
copy to -day- 

-- FREE COUPON -' 
Please send ree your FREE 148 -page 
"ENGINEERING OPPORTUNITIES" 

'NAME 
ADDRESS 

Subject or Exam. 
that interests me 
British Institute Of EngioeeringTechnology 
508 B, wins Hausa, 29-31 , W right's Lane, 

Kensington, W.8. 

WHICH IS 
YOUR PET 
SUBJECT 
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.P.E. 
A.M.I.M.I. 

L.I.O. B. 
A. F.R.Ae.S. 

B.Sc. 
A.M.Brit.I.R.E. 

CITY & GUILDS 
GEN. CERT. 

OF EDUCATION 
etc., etc. 

BIET 
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#LJIÇ/? gzke 
II /1D 

A 

FURTHER NOTES ON 
MODULATING THE ONE- VALVE, 

TWO -STAGE TRANSMITTER 

By R. H. Wright 

NUMBER of inquiries have been received 
regarding the possibility of using a crystal 
microphone in place of the carbon type, 

for modulating the transmitter described in our 
issue dated September, 
1957. 

r................... ...- ........................... 

As probably most LIST OF COMPONENTS 
readers are aware the RI 4.7 megohm, I watt resistor. 
carbon type of micro- 

R3 
R2 680 ohm, 1 watt resistor. 

phone operates on the R3 100,000 ohm, 1 watt resistor, 
R4 47,000 ohm, 1 watt resistor. principle of a resistance R5 0.22 megohm i watt resistor- 

element consists of two crystals, having piezo- 
electric characteristics, cemented together with 
plated electrodes and connected to a diaphragm. 
Sound waves will actuate the diaphragm, causing 
it to vibrate the crystals and to generate corre- 
sponding alternating voltages across the elec- 
trodes. These voltages are then applied to the 
amplifying valve. 

Unfortunately, these voltages are generally 
smaller in amplitude than those obtained from 
the carbon microphone- battery- transformer 
combination and so will need an additional stage 
of amplification. 

Fig. 1 shows the circuit of this additional 
amplifying stage, which employs an L63 (or 6J5) 
type valve, the output of which is resistance - 
capacity coupled to the grid of the existing carbon 
microphone amplifier -the 6V6 type valve. 

To achieve good quality speech, R1 may be 
varied -by trial and error -between the value 
quoted and about 220,000 ohms. Generally speak- 
ing the lower speech frequencies become more 
attentuated as this resistor is decreased in value. 

Fig. 2 shows an 
arrangement giving alter- 
native inputs for either 
a crystal- or carbon -type 
microphone. 

T h e pre -amplifier 
circuit of Fig. 1 may. of 
course, be used with any 
modulator unit designed 
for use with a carbon 
microphone. 

These notes are, of 
course, an alternative to 

varying in accordance i Cl 25 MF., 12 volt electrolytic capacitor. 
with the sound waves ' C2, C3 0.1 ,F., 350 volt working capacitors, 
impinging on the dia- t VI 1,63 

rnah J5l triode 
iode 

valve. 
older. phragm and, therefore. For Figure 2. when connected in series As above with addition of Sl- single pole, i with a battery and trans- double throw switch. 

Flowing through the 
primary of the transformer will be caused to vary 
as the sound waves strike the microphone dia- 
phragm. As a result of these current variations, 
alternating voltages will be set up in the trans- 
former secondary. and these will be applied across 
grid and cathode of the amplifying valve. 

In the case of the crystal microphone. alternat- 
ing voltages are produced by the microphone 
action and hence neither transformer nor ener- 
gising voltage are necessary. The microphone 

l 
R4 

173 C3 

H.Tt 

Modulating 
6V6 

.................... .................,............` those given in the 
. November, 1957, issue. 

The choice as to whether one uses carbon or 
other type of microphone will depend on the 
personal preference of the user. 

Input Rl _ _, RS 

I ¡ . 1. -The additional stage. 

N T- 
Carbon 
M¡c ó Transformer 

4--11I1f 
,c) 

e Mic. 

Fig. 2, -r1 /lc motive- inputs are provided here. 
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Making a 
Start 

HOW TO BECOME AN AMATEUR 

TRANSMITTER 

B Old Timer " 

IT is clear from many sources that there are a 
large number of would -be amateurs who are 
anxious to obtain a radiating permit. There 

are also many who while having qualified, or 
intending to qualify for a transmitting licence. are 
in some confusion as to how to proceed when 
they have the " all- clear " to proceed on to the 
air. While the fortunate tyro who is able to call 
upon the extensive local facilities found in large 
towns is able easily to surmount the difficulties. 
it should not be forgotten that such facilities 
are not available to all. Indeed, correspondence 
has revealed that several enthusiasts are located 
in remote areas where is it very difficult indeed 
to obtain local assistance in tackling the prob- 
lems involved in becoming an amateur. 

While upon the subject of " becoming an 
amateur " it is as well to remember that there is 

a voluble minority who are in favour of either a 
" novice " or a " technician " licensing facility. 
to enable beginners to operate upon the air with- 
out a preliminary morse or technical examination. 
While an exhaustive review of the often heated 
arguments pro and con these proposals cannot 
be entered upon here, the very warmth of the 
arguments show that there is indeed a large body 
of would -be amateurs who feel deterred by the 
initial technical difficulties from applying for a 
ticket, and indeed who feel that under their own 
circumstances it is unlikely they will ever be able 
to qualify. 

While the pessimistic view that an enthusiast 
will " never " be able to surmount the technical 
examination is untrue, it is largely fostered by the 
fact that to date there is no beginner's handbook 
which provides a useful grounding in amateur 
radio along the lines of the A.R.R.L. Handbook, 
which is available here. It is hoped that the 
forthcoming new R.S.G.B. publication will fill 

this vacuum, as it is possibly true to say that 
while the various R.A.E. courses do provide all 
that is needful for obtaining a " ticket," there 
appears to be a dearth of information to enable 
the newly fledged amateur to get a really good 
technical grasp of the finer details of the practical 
aspects of amateur transmitting techniques. There 
is, of course, a great deal of material published 
for the advanced amateur, but little which helps 
to bridge the gap between the tyro and the 
experienced amateur. Moreover many of the 
" advanced " articles are of a " take it or leave 
it " kind, which provide specific information on 
duplicating a given circuit arrangement, but gloss 

February, 1958 

A fine amateur station, this is G8MM of Harrow. 

over the logical evolution of the circuit as given. 
In addition the quality of technical information, 
due to many causes. among which restriction of 
space due to economic reasons must be regrettably 
included, is varied compared with similar 
American publications. 

It is definitely not true that amateur radio 
articles must also be " amateur " in the bad sense 

CF 

/00 
Kt) 

t 

/00 R 

RFC 

HT t 

.001 
PF 

Fig. 1. -A simple crystal oscillator rig that may be 
used as a complete transmitter, or elaborated as 
shown in later diagrams to a flexible multistage 

transmitter. CF may be one to two pFs. 
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of the word. This particularly applies to the less 
experienced amateur, who is çonfused by the 
conflicting viewpoints often expressed. The 
experienced amateurs often rush Into a critical 
attack upon the real or imagined weak points of 
a published article. thus confusing the beginners 
who, having swallowed whole an article one 
month, are theft bewildered by reading devastating 
criticism the next. The beginner, in fact, is 
urgently in need of some stable rock upon which 
to build a sound understanding of the techni- 
calities of amateur radio, and the 
high level arguments are merely 
confusing to him. 

"Novice " Licence 
The writer finds it very hard to 

see what practical objection there 
can be towards some form of 
" novice " or " technician " class 
of licence. Thus the V.H.F. 
bands are very thinly populated. 
and a limited assignment for loss 
power " technician " class opera- 
tors using crystal control in a 
sub -band within the present ama- 
teur V.H.F.. assignments would 
offer no difficulty at all. More- 
over, with the current Interna- 
tional Geophysical Year now in 
operation, it might prove valuable 
indeed to attract to the V.H.F. 
regions a number of enthusiasts 
who would otherwise not be able 
to operate. In any case " lov, 
power " can be interpreted as . 

say. a 50 -watt limit, which would 

To 
72-ansmitMr 
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enable much useful work to be accomplished 
by " technician " operators. Again, there 
seems very little reason why a " novice 
allocation for 25 watts or so of crystal con- 
trolled power should not be permitted 
upon the 80 -metre band at least. This 
type of permit, for C.W. communication only, 
provides a useful stepping stone towards the 
full radiating ticket, automatically teaches pro- 
ficiency in morse operating under amateur con- 
ditions. and removes one objection to the full 

<.,.,. 
<. .. .. .. .>. ... ,. 

t sc!I- cic'ryneel and constructed i'.;1. silri;r. 

amateur ticket as now granted. As readers are 
now aware, immediately upon a licence being 
granted the amateur may use full power and 
telephony. A preliminary " novice " licence prior 
to satisfying the morse and technical examinations, 
would remove the alleged disadvantage of new 
licences blasting forth with high power phone 

Fig. 3 from the word go. It is difficult, therefore, to 
see why a limited "novice" licence is not per- 
mitted, especially in view of the great success in 
the U.S.A. of the " novice " system, which has 
had the merit of attracting amateur recruits who 
qualify for full tickets in due course. 

The Requirements 
However, it is now necessary to examine the 

possibilities existing for the literal beginner. 
Fig. 5 Those who are resident in large towns are able 

to join a local radio group, and enjoy facilities 
such as morse practice and technical tuition 
which smooth the path greatly. In addition many 
technical institutes run classes specifically for the 
requirements of the Radio Amateur Examination 
(R.A.F.). However, for a large number of 
enthusiasts, the situation is not so easy. Some, 
in fact, have even inquired as to the meaning of 
the initials " R.A.E.," so far are they from 
fellow enthusiasts where such abbreviations are 
bandied about in casual everyday conversations. 

The isolated enthusiast, however, must 
endeavour to make the most of what is available. 

Fig. 7 

Figs. 2-7.-Basic ingredients for an aerial tuning 
network and possible combinations. 
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If no local radio group exists, it may be possible 
by means of a letter in a radio journal to get 
in touch with other beginners in his locality, 
who may band together to provide enough 
members for a local technical institute to justify 
running an R.A.E. course. Even if this is not 
possible, a number of enthusiasts may band 
together. and jointly subscribe to a corre- 
spondence' course on the R.A.E., which expense 
may be shared between them. Even in the remote 
areas it is often possible to locate an amateur 
who would be prepared to assist with morse 
practice. and with technical problems for the 
R.A.E. papers. In any case a survey of the 
previous R.A.E. papers provides enough examples 
to show the level required, and gives useful train- 
ing in meeting examination conditions. 

For the Lonely Amateur 
The enthusiast who is really isolated is a rarity, 

and he must do his best in the situation he finds 
himself in. However, even in the absence of any 
local amateurs, he is indeed isolated if there is 
not some local schoolmaster who is unable to 
help him with the very elementary theory 
required for the R.A.E. examination, while a 
Naval or other ex- Service signalman who is able 

° to give morse tuition and practice may be found 
within a few miles of most spots. In any case 
a set of morse training records may be purchased 
or borrowed that will enable the morse hurdle 
to be ameliorated, while the educational facilities 
of almost any area will reveal some master or 
retired schoolmaster who would provide the very 
simple technical knowledge required to pass the 
R.A.E. requirements. Even if our isolated 
enthusiast has to make a cycle, bus or train trip 
to the location of a helpful amateur, schoolmaster 
or ex- Service signalman, his enthusiasm will make 
light of this. However, it is clear that enthusiasm 
without some outside source of help is greatly 
handicapped, and a little guidance from a friendly 
amateur or knowledgable enthusiast is a great 
boost over the hurdles and difficulties that appear. 
However, from the point of view of the R.A.E., 
the hurdles are easily surmountable, this particu- 
larly if guidance is available. A correspondence 
course íny prove very helpful to those who are 
really isolated from any personal assistance, and 
should be considered very carefully indeed, as 
special R.A.E. courses are now available from 
several correspondence course institutions. 

Going "On the Air" 
Finally we can consider the beginner who has 

obtained his radiating permit. " No man is an 
island." and this applies with some force when 
he obtains a radiating permit, and technically 
at any rate is then in a position to communicate 
with his fellow amateurs, and also finds that he 
may, through the medium of BCI and TVI, be 
unwittingly in communication with his neighbours 
as well! The choice of the rig now becomes an 
urgent matter. Fashion conscious as most 
amateurs are to -day, the " rig " is invariably 
visualised as a-VFO. controlled band switched rig 
covering all the usual communication bands. 
However, the "beginner" may find that with 

limited time, the mere construction of such a 
rig may occupy many months, or even nearly 
two years as in a recent case known to the writer. 
Furthermore, unpleasant surprises in the form of 
snags, such as parasitic oscillations in the driver 
and P.A. stages, and many other annoying 
phenomena may occur when the rig is completed. 
The severe internal surgery necessary in effecting 
a cure may sadly spoil the beauty of the finished 
rig. Moreover, during this time. the amateur 
ticket is collecting dust, and pointed enquiries 
about when one is coming on the air may be 
heard from the local amateurs. This may also be 
particularly irritating when another amateur 
licensed at the same time is already halfway 
towards DXCC by virtue of a few spells of 
phenomenal DX .conditions. The torments of an 
amateur struggling in his shack with a partially 
completed rig, while his receiver tuned to some 
DX band is resounding with DX can only be 
imagined. When the same amateur hears a local 
amateur calling and working some of that DX, 
the agonies of mind suffered pass beyond 
endurance. 

Practice Rig 
It is useful therefore to obtain some practice 

upon a much simpler rig, not only for operating 
practice, but for practice in dealing . with 
parasitics, TVI and BCI suppression and other 
matters. No apology, therefore, is needed for 
repeating the " simplest rig " of a straightforward 
crystal oscillator. Even in such a simple case, the 
beginner may trip up. One aggrieved neophyte 
waved an earlier article in my face and said 
" You didn't say what valves could be used in the 
circuit " . this despite an exhaustive list of 
valves coupled with the repeated assurance in 
print that " almost any °' valve could be used. 

(To be concluded.) 

PRACTICAL TELEVISION JAN. ISSUE 

NOW ON SALE PRICE is. 3d. 

A meter is an essential item of equipment for 
every experimenter, but results can be very mislead- 
ing if it is not of a suitable type. The valve volt- 
meter is undoubtedly the best type of instrument, 
and the construction of a simple instrument of this 
type forms the main topic of this month's issue of 
our companion paper PRACTICAL TELEVISION 
which is now on sale. 

Further notes will be found in the issue on the 
Switched TV /F.14í.. Receiver, and the short 
series on Simplified TV Servicing, Scanning and 
Synchronisation, and Flywheel Sync and A.G.C. 
are continued. 

Many of the disputes on the number of viewers 
to BBC or I.T.Y. programmes are due to the 
different methods used by both organisations to 
assess thé number of viewers and an article in this 
issue explains the two systems. 

The Servicing article deals with the Ultra VT917 
and WT917 and the issue contains the usual 
features- Underneath the Dipole, Problems Solved 
and Correspondence. 
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A CO\D[SIER4jditiO/1 
TESTER 

IN modern electronic equipment, a large 
number of components are capacitors. 
Amongst these are electrolytics, and . the 

material used for the construction of these for 
some time was secret. The writer understands that 
the majority are composed of an aluminium elec- 
trode around which is a pad saturated in ammo- 
nium borate. The method of the working of these 
capacitors is pure chemical action, as when a 
D.C. voltage is applied with the correct polarity 
there is formed on the anode a film of aluminium 
oxide, which insulates the solution from the anode 
and acts as a dielectric. Because of this action, 

Not used To Test 
Termina/ 

To MAINS IH R14 

To TI 

Too -Test 
terminal & R14 

Not used 

To Junction of 
R12,15, Cl, TI 

METER 

Test 
terminal 

NEON 

Fig. 2.- Switch connections. 

MAKE THIS USEFUL TEST UNIT WHICH WILL 
BE FOUND INVALUABLE TO THE EXPERIMENTER 

AND SERVICEMAN 

By J. Brown 

during the manufacture a selected capacity is 
determined by the thickness of the film that is 
developed with a certain known D.C. voltage. The 
main feature of these capacitors is the small physi- 
cal size which will contain the rather large 
capacities. For example. in the modern television 
receiver the :mooching condensers may be 200 plus 
100 AF ; the size, however. is small compared 
to the size that would be expected. The modern 
etched foil construction again allows larger capa- 
cities in a small case. The case is usually made 
of aluminium and is the earthy side of the capa- 
citor. Should a capacitor be stored for a period 
of time there is some deterioration. This is due 
to the non- application of the required D.C. 
voltage. and we find that the film will not form. 
On connecting one of these stored capacitors to a 
circuit we find there is heavy current being drawn, 
and sometimes a lot of heat being developed. 
These capacitors have even been known to burst, 
due to this heat and expansion. The answer to 
this storage problem is simple. as due to the 
construction of these capacitors we are able to 
carry out a process and to reform this film. To 
do this we need a variable D.C. supply fed via 
a limiter resistor; the condition can be visually 
watched on a meter. We start by connecting a 
lower voltage than the actual working voltage of 
the capacitor and increasing till wee reach the 
actual working voltage. Normally a capacitor is 
marked with two voltages, 1, working voltage, 
which is the voltage at which the capacitor will 
safely run without damage, and 2, the peak 
voltage. This is where the peak is the maximum 
voltage at which the condenser should be run 

Fig. 3.- Connections to switch 82. 
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for a short period during the warm -up period, 
before the load of the equipment is placed on 
the power supply. If this peak voltage condition 
is allowed for a very long period the film forms 
and gets punctured, and very heavy current flows. 
However, if we quickly remove this voltage an:l 
reconnect the capacitor to the normal or working 

L 

MAINS 

OFF 

ON 

REFORM 

INSULATION 

7 
5` / ,8 

4, ,9 
3- N '10 

t 
2 i \11 

SELECT VOLTS 

rectifier (in the prototype an ex- government sur- 
plus rectifier was used). Four RM2 rectifiers have 
been used with success (these have to be connected 
in series). The D.C. is fed to a 4 AF 600 -volt 
capacitor which acts as a reservoir and for 
smoothing. This in turn is fed to a potential 
divider of resistors in series through a limiter ` resistor which acts on all ranges. \ S2 selects the voltage required, 

and taps the voltage down the 
resistor chain. It has 12 positions, 
from 600 volts to 12 volts, to cater 
for all capacities and working 
voltages. The last 
position earths the 
switch and meter. 
From the switch 
the voltage is fed 
to the meter, 
which has a 5 mA 
movement, and the 
other side of the 
meter is fed to 
the function 
switch, S3 section 
B. This feeds the 
test terminal to 
either meter or to 
the neon circuit. 
The other section 
of S3, section A, 
earths the test terminal negative. 
One of the features of this instru- 
ment is SIA and SIB. S1A is the 

mains on /off switch, SIB carries out the operation 
of discharging the capacitor through R14. When 
the mains section SIA is off, SIB makes contact, 

MRI 
R1 

LEAKAGE 

TEST 

Fig. 4.-A suggested panel layout for the 

voltage, the film will reform and the punctures 
will be healed ; thus the capacitor is known as 
self healing. 

The Condenser Tester 
This little unit is simple, the power supply being 

a 2f -1 ratio L.F. transformer heavy duty, which 
is connected as a step -up transformer, that is, 
the mains is fed to the lowest resistance winding 
and the other winding is fed to a half -wave metal 

i 

i 

O./. I 1.M., NEW 4IM.,.1....wmirool.swowo.ww41 111M Y.1..11.1141.111111114.' .10111100.1,41141.10..,.1.1,1 

LIST OF COMPONENTS 
TI -One 21 : 1 ratio L.F. transformer. 
One metal rectifier 10C ¡13186 (surplus). MRI or 4 -RM2 in ser:cs. - 

Cl -One 4pF 600 volt condenser. 
R1 -18 K. 
R2 -R12 -1 megohm 
RI6 -2.2 lneg. 
R15 -4.7 meg. 
R13 -1 meg. 
R14 -1 K 3 watt 
C2 -.25pF 500 volts working. 
One 5 mA meter Govt. surplus. Meter. 
S2 -One 12 -way single -pole Yaxley switch. 
SIA and SIB- Double -throw changeover. 
S3A and S3B- Double -throw changeover. 
Two terminals. 1 

i Neon Lamp. The original was a surplus type CV988 or GE991, s 

although any type can be used if the resistor which is incor- 
porated in some neons is removed. If a commercial neon is 
going to he used, inquire if it is fitted with a resistor to limit 
the current. 

tester. 

View of the in.: 

All 1 watt except where otherwise stated. 

T> 

MAINS 
INPUT 

SIA 

O. 

i Fig. 1. -The theoretical 
circuit of the Condenser 

Condition Tester. 
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.,temw rms:,a 1.1m.,,,,,::,_, .m..,_ 

i 

ii 

i 

i 
i 

therefore the action is mains off, condenser dis- resistance testing. A 100 per cent. capacitor should 
charges, mains off. the resistor is disconnected. show a light in the neon during the period of 
This resistor and SIB are across the test charging only. If there is a very slow flash in the 
terminals. neon indicator. the capacitor can be assumed to be 

Leakage Test 
The leakage test side of the instru- 

ment is catered for by S3A and B. 
In the down position we have a neon 
lamp shunted by a capacitor, fed with 
H.T. via resistor R13. in series with 
the test terminals. When S3A and 
B are in position down. 600 volts are 

fed to the neon 
via RI 3 and 
appear at the test 
terminals. When 
we connect a capa- 
citor, the capaci- 
tor charges, 
giving a glow in 
the neon. If this 
glow persists for 
a length of time, 
or flashes inter- 
mittently, we can 
safely assume that 
the capacitor 
under test has a 

of the prototype. leakage and is 
unfit for use. We 

are, however, referring to the paper types when 
testing for leakage. Electrolytics and their leakage 
is determined by the aforementioned procedure, 
which will be explained later. This neon leakage 
test can also be applied to test mains transformers 
for earth faults and almost any type of high 

The sample which was first made up. An improved layout will 
be seen opposite. 

Ac. Mains input 
Soldered to case 

Tl 
Mains 

Transformer 

Solderec'to case 

Fig. 5.- Wiring and layout of the tester. 

i 

i 

! 
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within reason and could be safely used. Insula- 
tion may be measured by using the formula 
R equals 100 N megohms where N is the number 
of seconds per flash of neon. 

Operation -Paper Condensers 
To test for leakage, connect the capacitor to 

the test terminals, observe the correct polarity, 
set S3A and S3B to the down position. Switch 
the instrument on, watch the neon. If the light 
shows and dies away, the capacitor is O.K. and 
free from leakage. If it shows a continual glow 
there is possibly a short circuit. If the light 
appears in the neon intermittently as flashes, we 
can assume there is some leakage. The leakage 
can be determined by counting the flashes, com- 
parable with the number of seconds taken. To 
test insulation we have the terminals brought out 
in rubber insulated leads. If we get a glow in 
neon we have a low resistance path; if no glow, 
either very efficient insulation or we are not 
making good connections with the prods. If an 
intermittent light, we can determine the amount 
of leakage in megohms by the formula. 

To Reform Electrolytics 
Connect the capacitor to be reformed to the 

test terminals observing correct polarity. S3A 
and B are now switched to the up position 
and the voltage selected, say 50 per cent. 
of the working voltage of the capacitor. 
Switch the instrument on and watch the meter. It 
should rise quite high when switching on, as the 
capacitor is charging. and drop back after. We 
now watch the meter till the needle drops back 
to the lowest possible reading and then increase 
the voltage and reform the capacitor again. 
Continue this till the working voltage is reached 
and the lowest possible reading on the meter is 
obtained. This is the condition where we increase 
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the voltage in steps until the ;work voltage is 
reached. The time of this process Varies from 
2 minutes up to 2 hours for the larger capacities. 
However, the process and time pays dividends, as 
we may save the expense of capacitors and pos- 
sibly of a power transformer should one of these 
stored capacitors be connected to any equip- 
ment. The leakage of an electrolytic capacitor 
is the final reading on the meter after the process 
has been carried out. The validity of a capacity 

SWITCH POSITIONS S2 
Position Li 600 volts 

A2 500 
Bz 400 

,, 
D6 250 ,, 
E6 200 

150 
Cs 100 
110 50 

s I19 25 
= Jii 12 » , 

: Ki off 

These measurements are 
taken from the meter 
connection side of S2 and 
chassis, with S2 in the 
corresponding positions. 
The voltages no doubt 
will vary with units, but 
have a tolerance of 4 per 
cent. In the prototype, the 
resistors R2 -R5 were 
selected. 

when tested for leakage has been quoted thus: "a 
capacitor having a leakage of less than one tenth 
of a milliamp per microfarad is O.K. and perfectly 
good to use." Therefore, if we are reforming an 
8 /IF condenser, if the final reading on the meter 
is less than .8 mA we can safely say it is in 
good condition. One thing to point out is- 
after reforming any capacitor always switch the 
instrument off before disconnecting the capacitor. 
As already explained, the mains switch also dis- 
charges the capacitor, otherwise a nasty shock 
can be experienced from a charged capacitor if 
the hands should accidently touch the capacitor 
terminals. 

BBC Handbook 1958 
THE foreword of the BBC Handbook 1958 

(published November 30, 1957, price 5s.) 
says: 

The BBC Board of Governors welcomes 
public interest in how the BBC is run, and what 
it is doing and aiming to do." 

The handbook goes a long way towards meet- 
ing this interest. The latest in the series of BBC 
handbooks -the first was published in 1928 - 
gives a picture of the complexity of Britain's 
national broadcasting organisation. 

Referring to the big audience that depends on 
sound broadcasting, the handbook points out that 
in January, 1958, there will still be some 
16 million adults who have radio but not 
television receivers in their homes. (In addition, 
there are some 5 million children in the " radio 
only " homes.) Describing the . recent changes 
in the pattern of radio programmes, the hand- 
book repeats the BBC's assurance that, in making 
these alterations. the corporation's basic aims 
and policy remain unchanged. 

The handbook shows how, subject to the 
requirements of the BBC Charter, the corporation 
enjoys complete independence in the day -to -day 
operations of sound and television broadcasting. 

Looking ahead, BBC News Division forecasts 
that " pictures on tape " will before long be play- 
ing an important part in news programmes. A 
hint in the engineering section indicates that BBC 
technical experts are pressing forward with this 
development. 

Music lovers have long been offered rich fare 
on BBC sound radio programmes -one -third of 
the combined output was music in the past year 
-and the handbook reports that BBC television 
is now bringing music to a new audience. Full - 
scale operas on television are seen on the average 
by around 4.000,000 people. Ballet programmes 
on BBC television are even more popular and 
reach an average audience of about 6,000.000. 

The fact that sound and television drama script 
sections scrutinise between 500 and 700 scripts each 
month underlines the endless hunger of broad- 
casting. " Nothing of value is likely to be written 
by a committee," says the handbook, describing 
how the television script section helps writers to 
meet the special demands of writing for television. 

One of the most impressive tables in the hand- 
book lists no fewer than 50 countries throughout 
the world which regularly rebroadcast BBC over- 
seas programmes. No other broadcasting 
organisation in the world can show a similar 
degree of acceptance by overseas listeners. 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1958 PRACTICAL WIRELESS 867 

Quality Radio Tuners 
SPECIAL TUNING UNITS FOR USE WITH HI -FI AMPLIFIERS 

FOR the best possible reproduction with a high 
quality amplifier the tuner should provide a 
signal extending over as wide a band as 

possible. Many ordinary tuners. though other- 
wise satisfactory, do not achieve this. The higher 
frequencies are most often somewhat attenuated, 
while the full range of bass may also be lost. In 
such circumstances the final result may be a little 
disappointing. and the increase in realism obtained 
with a more suitable tuner will be very apparent. 
Ordinary superhet tuners are very liable to reduce 
treble. If a superhet tuner is essential, steps 
must be taken to increase its frequency band, or 

Fig. 1. -A local station tuner. 

its output will be so lacking in the upper register 
that quality amplifiers or tweeter speakers become 
rather pointless. 

The simplest form of tuner able to give a 
suitable output in favourable circumstances is 
shown in Fig. 1. Excellent quality can be 
expected. and no power supplies are required. If 
a reasonable aerial and earth can be provided one 
or more local stations may be received satisfac- 
torily, so that such a circuit proves very useful. 
Stray capacity is usually sufficient to allow satis- 
factory detection, and any condenser shunted 
across the .5 megohm diode 
load should be of very small 
value -usually not exceeding 50pF. 
The A.F. coupling condenser 
must be fairly large to avoid 
loss of bass, .05µF to .5µF being 
recommended. 

As with the other circuits, lead 
X is taken to the grid side of 
the amplifier input. a short con- 
nection being preferable to a 
long. screened wire. With A.C. 
equipment. Y is taken to the 
chassis side of the input. With 
A.C. /D.C. amplifiers, or equip- 
ment drawing H.T. directly from 
the mains, an isolating condenser 
will be required in this connec- 
tion, and can be .05µF, 750v. 
working. A similar condenser 
may be employed to keep 
mains voltages out of the lead 

Dual -Weve 
Coils 

Grid 

41 
Anode 

X. or the coupling condenser may be suitably 
rated and wired in at the amplifier. 

With R.F. Stage 
When conditions are not favourable. the diode 

alone gives insufficient volume. or interference 

> 
HT-f- 

8 

Fig. 2. -A one -vahe T.R.F. tuner. 

arises from other stations due to the poor 
tivity. A tuned R.F. stage will often overcome 
these difficulties, and a suitable circuit is shown 
in Fig. 2. The H.T. and heater current for the 
single valve may often be drawn from the ampli- 
fier, so that a separate power pack is unnecessary. 
Any type of R.F. pentode will be satisfactory, and 
the screen grid and cathode resistor values indi- 
cated will suit valves such as the 6K7, and many 
other miniature and octal R.F. pentodes. 

selec- 

Diode 

RF Grid H.T.t Anode Diode 

64) (a) 
Fig. 3.- Waveband switching. 

www.americanradiohistory.com

www.americanradiohistory.com


868 PRACTICA 

Two -gang tuning is used, with a pair of coils, 
usually for medium waves. If the gang con- 
denser does not have trimmers. 50pF trimmers 
are added in parallel with each section. Dust - 
cored coils will give good results, the cores being 
adjusted for maximum volume at a high wave- 
length in the usual manner. 

Fig. 4.-Band-pass tuning. 

Crystal diodes other than the GEX45 /1 will be 
suitable. A ve ;y small by -pass capacity is used to 
avoid loss of high frequencies. With an efficient 
amplifier and tweeter, the reduction in top caused 
by larger values will be apparent. 

Such a circuit is much more sensitive and 
selective than the diode alone, and is excellent 
for high quality reception under average condi- 
tions. It is difficult to achieve quite the same 
standard with a superhet tuner. 

L WIRELESS February, 1958 

Dual -wave Opercition 
In many areas two waveband tuning is desin- 

able, and a pair of dual -wave coils. wired as at 
A in Fig. 3. may be employed. The coils can 
be standard aerial and detector types, air or 
dust cored. Switching is very simple, a 3 -point 
on -off type switch being employed. 

Slightly better results are achieved with indi- 
vidual coils, switched as shown at B. A 
2 -wafer switch is most suitable, with one wafer 
for aerial coil switching and the second for 
detector circuit switching. Dust -cored coils can 
be used with advantage. 

Very high selectivity is not desirable, as a loss 
of high frequency output from the tuner will 
arise. However, this is not likely to become 
important with any T.R.F. tuner of normal design. 
Should difficult conditions result in interference 
from transmitters on adjoining channels proving 
troublesome, then band -pass tuning can readily 
be adopted in the aerial circuit, as shown in 
Fig. 4. Ordinary two- winding coils are satisfac- 
tory, with the second coil primary left discon- 
nected. 

Bottom impedance coupling is used, and the de- 
gree of coupling may easily be modified to sharpen 
tuning still more if necessary. The capacity of the 
.01µF condenser may be increased, or the value 
of the 5K resistor reduced. to increase selectivity. 
Conversely, smaller capacities, or larger resistor 
values (especially the former) will flatten tuning. 
After trimming and aligning the two circuits and 
detector circuit for maximum sensitivity, the band - 
pass circuits are staggered slightly above and 

(Continued on page 871) 

HT.+ 

X 

tooK0 
vVYMAIV1MtAiN1, 

Fig. 5.-A piped et truer. 
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Volume Controls 
;. ratio.., 10,000 ohms 

-2 Megohms. Long 
spindles. 1 year 

a aotee. Midget lidie- 
wan type. 
No Ste. S.P.Sw. D.P.Ser. 

3/- 4/- 4.!9 

Linear Ratio, 10,000 
ohms - Megolune. 
Lens switch, 31. each. 
Coax pings. 12. Cou 
sockets, 1 / -, Couplers, 
L3. Outlet boxa, 4/6. 

BAND 3 T/V CONVERTER -185 Mc /s - 199 Mc /s 
Suitable for London, Birmingham, Northern and Scctlish ITA Transmissions. 

Mk. 2 Model as illustrated. Latest C:wcui e circuit 
ECCOI awl Ek80 valves giving improved sensitivity (r IS db) over standard cìircuits. Built -in Power supply 
AC 200-250v. Dimension( only 61in. o Sin. Ht. 41n. 
Si triple and easy to It --only external plug in connections. 
Wired, aligned and tested ready for are. State 
Channel require.). Goat- Bargain Offer-good 'results 
ur full refund, only 23.19.6. Carr. d Pack. 2(6. 
Mk. 1 Model using 2 SU3's or EPOS's. Full construct,' 
h i t of Parts including drilled chassis Tin. x ün. x 21 io., 

I,:oepriot, ,.rim, std all C.. I,uncot'. etc.. c m.lin_ 
Power supplies to modified W/W design. Bargain Offer 
only 2 gar- P. & P. 2 /6. Power Supply Kit. Complete 
20,'-, P. a P. Rai. Baud 1 -Bawd Ill Switch Kit, 6 /d. 
CONVERTER ACCESSORIES 
Band l -Baud Ill Cross -over Unit, 7/6. Var. Attenua- 
tors 5ì1b- 36rlh-, We. BBC Pattern Filter, 8 /6. 
Band III Aerials-outside Single Dipole with 4 yds. 
:o -ax., etc., 13/9. 3 Element Beam, 27 /J. 5 Element, 
951 etc. 

80 C:,B;E COAX 
STANDARD UUn. Warn. 

Polythene insulated. 
GRADE "A" ONLY 

8d. yd. 
SPECIAL - Semi -air 
spaced polythene. 80 
ohm Coax lin- diam. 
*tender(' core. Losses 

cut 50 %. 
9d vd. Ideal Band 3. J 

TWIN- FEEDER, SO ohms, 6d. yd.: 300 ohms, 8d. yd. 
TWIN SCREEN FEEDER 80 ohms, 1/3 yd. 
TRIMMERS, Ceramic, 4 i. -70 pf., 9d. ; l0Ú pt., 
150 pi., 1/3 250 pl.. 1/8; 1100 pf., 119. PHILIPS 
Beehive Type -2 to 8 pf or 3 to 30 pl.. 1/- each. 
RESISTORS. Pref. values 10 ohms lU megohtns. 

CARBON 
20% Type, I w., 3d.: 
I w., 5d, ; 1 w., 8d. ; 

2 w., 9d, 
10% Type. 1 w., 9d. ; 

3% Type, I 1,'- 
1",o Hi -Stab, Itrw., SI-. 
WIRE-WOUND POTS 
Pre -set Min. T.V. Type 
Knurled Slotted Knob. 
All caltes 25 ohms to 30 
K., 3/- ea. 50 K., 4 -. 
Ditto Cartoon 
Liu K. to 2 Meg., 3/ -. 

WIRE -WOUND 
hors -1/3 

10 w. 10,000 1/6 
13 w. ohms 2/- 

15,I00 - 1,9 
33,000 

10 w. ohms 2,3 
3w. LAB. COLVERN, etc. 
Standard Sire Pote. 21io. 
Spindle. High Crate. 
All Values. 100 ohms to 

0 K., 5 /8; 100 K., 6/8 
W/W EXT. SPEAKER 
CONTROL, 10 O, 3! -. 

CONDENSERS. -Mica or 9. Mica. All pref. values 
3 pf. to 080 pl.. 6d. ea. Ceramic types, 2.2 pf. 
3,000 pt.. 9d. each. Tabular', 450 c Hunts 
and T.U.C., .0005, .001, .0113, .01 and .1 330 v., 9d. 
.112, .03, 1/300 v. Ifunts T.C.C., 11 - .23 Hante, 1/0. 
.5 hunts, 1/9. .1 25V., T.C.C. (Simplex), 3/8. 
.001 6 kV., T.C.C., 5/8. .001 20 kV., T.C.C., 9/6. 
SPEAKER FRET.-Expanded Bronco anodised 
metal gin. o Sin., 2/3; 32ín. x Rin., 3! -; 1215, s 
12in.. 4,6; 1.2in. x loin., 6 / -; 24in. x 12iá., 9! -, etc. 
TYGAN FRET (Murphy patteml- 1.2ín. x Clin., 21- ; 

latin. r loin., 3 / -: Vin. x 24th., 4f., etc. 

RECORD PLAYER CABINETS 
Contemporary style resin covered cabine! in 
nrottted red with cream interior. Size 105 s 13) o ht. 
0110., lilted with all accessories, including speaker 
baffle board and plastie fret. Space available fur all 
modern arnplifiers and autochanger. etc. Uncut 
record player mounting huard 14 x 1:1in. 

Cabinet Price, £3. 3. 0. Carr. and ins., :3,6. 

2 VALVE AMPLIFIER Ito rit above cabinet), 
modern circuit with EL84 output, ready built, with 

Diu. speaker and output transformer, 13.12.6, 
cae, and ins., 2/6. 

Terna 

ALL -WAVE RADIOGRAM CHASSIS 
3 WAVEBANDS 5 VALVES 
S.W. 16 m. -30 m. LATEST MLDIi E'L' 
M.W. 200 m. -300 in. B V A 
L.W. 860 m. -2,000 m. SERIES 
Brand new and guar. A.C. 200/131I v., 4 pms W 

Short- Medium -Inag- Gram. P.U. socket. High 
Q lost core coils. Latest circuit technique. delayed 
AVC and neg. feedback. OA' 4 watts. t'hasnis 
siae Ist x.31 x 24in. Dial lulu, o 4110. 111v. or Vert. 
station names. Walnut or ivory knobs to choice. 
Aligned and calibrated ready fur LL . keaaitivity 
and Quality at Low Cost. 
Chassis isolated iron, mains. BARGAIN I 
Carr. amd in'. 4!6. PRICE 42 gns. 
9 or loin. speaker. to in.tch, 20 ;- and 25/ -. 
7 Valve De Luxe, push -pall EL41 version, 7 watt 
admit, with B /Duty Output Transformer, 212.10.0. 
Carr. k ins., 3/ -. 

RECORD PLAYER BARGAINS 
1 'p. BSR 011/10, 99!6. 4 sp. COLLARD, 
5 gns, 4 sp GARRARD (4 S.P.I, 17.10.0. 
Carr. it ins . Ants 
AUTO CHANGERS. -4 sp. HMI (l Arl, 28.15.0. 
4 ep. COLLARO IRC456r, 99.15.0. 4 sp. GAR - 
RARD 1 RU t _b'4H), 91, gas. Carr. d ins., 41. 
All above un to are (..test models and are 
fitted with mode.0 styl,4 l'otight Rlal. P.U. 
wath urnorer heal and twin sapphire -tylii. 

SCOTCH BOY, EMITAPE. etc.. 1. ^_lairs.. 2i:_. Ism. 
playing, 1.5(01). reels, 45/ -. 1 "apre tape good 
urality, 1,20Uft., 12/6. Ilee.s only. 3:1.., 8:- : Ir.. 
3 9; 51in., 4' -; 7in., 413. 

SPECIAL OFFER 
Recor, ling tape by famous rrannfaet ricer, 
t,!IrOft, on standard lin. plastic spool (sup- 
erior quality). 

Special Price, 22/6 
.0111nal price, 33 / -.) 

NEW 
BOXED VALVES GUARANTEED 
1115, I'f4, ,; I,4t'9i 8.'-'ECL'1O 10/6;PCF82 108 
185. ISO 7 .; 01/96 9/- 1:F41 10/9PCL83 12:8 
:391, :1V'4 8 - l,E96 91-'.1:E60 10/8 P1,02 10'- 
5:14 9:0 I1L06 8/-1EPS8 12'8 PL53 11/8 
6.1T3 8/8 35L6 10ImIìFUI 8!6 PY80 9'8 
tiK7 616 E.ARC30 9/8EM8S 11(6 l'Y81 9/8 
6E6 8/6 EB91 8/6ELll 10 6 PYS1 9/8 
ri@7 8/6 EBC41 10/81EL94 11 6 PY83 10/8 
6SN7 8/6ECC83 916;EV3L 10.61`!2 8'8 
6V6 7/6 RCC84 124E340 8 6 1'25 11.6 
6X4 7/8 WINO 12/8 E'/.40 8 6 l'I'HJ! 10 6 
6S3 7/6 RCF82 32/6'31C14 9 6 l'l'41 10'- 
7C5 9/-,ECH42. 18/0 PCY'81 10'6 1"1.11 3o.8 
71'4 8/8ECH91 10/6PCF8U 106 US41 8;8 
SPECIAL PRICE PER SET 
IRS. 1T4, ISS, 1S4 or 394, or 3V4 ... ,.. 27/8 
DMA, 0196, DAF96, 1)L96 
OKr, 6K7, 61)7, 6V6, 5y,4 or LX:. ... ... 35 - 

ELECTROLYTICS ALL TYPES NEW STOCK 
Tabular Wire Elide 32 +32/350 v. B.E.C. 5/ 

25f2..5 v., 30/12 v. 1/9 Cao Types, Clips 3d. ea, 
:,5530 :,1S0 r., 4,5110 v. 2/- 8/450 r. 2/6 
100/SS v., 2/430 v. 2/- 8 +8/450 v. T.C.C. 4' 
'1/450 v. B.E.C. Zia 8 +16/450 r. Hauts 5/- 
8(566 v. Dub. 2/9 16+ 16/430 v. T.C.C. 5/8 
'1 3,301 r. Dub. 416 32/330 v. Dub. 41- 
S f 161430 v. T.C.C. 5l- 32+32/175 v. Hants, 416 
I6,450 v. B.B.C. 3/6 32 +52/450 v. T.C.C. 06 
16 /300 e. Dub. 4/- 250/330 v. B.E.C. 9/8 
16 +16/430 v. T.C.C. Sib 601330 v. T.C.C. 616 
321390 v. Dub. 41- 60+ 16/230 e. 11,8 
32 /55)6 v. Dub. 5)- E0+60/275 e. 12,8 
30 s 30,:130 v. B.E.C. 6/6 100 i 250/273 v. 12/d 

Many other types in stock. 
TRANSISTOR,- Midget Electrolytica. ' ui1., 1 mid., 9 orf,L, 6 r. .. 3.8 
6 m(d., 10 rind., Di ofd., 3 v., 55 mId 14 v, 3,'6 
SENTERCEL RECTIFIERS. E.H.T. Type Fly - 
ILa.k Voltages. K3/23 2 kV., 51-: K3/40 3.3 kV., 
6!6: K 3,453.6 kV.. 7/3 : K3/504 k V., 7/9 ; K3 /1(10 
8 kV. 18/6. MAINS TYPES. -EMI, 123 v. 60 mA., 
4,! f 11M2 123 v. lote n,A., 516: RM3 125 v. 
140 n,.1., 7/8 ; 11114 230 v. 250 InA., 16/- : BMOB 
type 270 m.k., 1716 111S, 230 r. ;300 mA.. 21/ -. 

I.F. TRANSFORMER -485 ke /r 
Brans) new ex-manufacturers midget I.F.T., 

x sire 21in. ;ht. s tin.. core toning. Lita 
worm) cuis, High Q. Bargain offer, 7/8 pair. 

MAINS TRANSFORMERS.- -Made in our own 
5% wk./hops to l'op Grade apea. Fully interleaved 
uni impregnated. RADIO AND AMPLIFIER 
TYPE. -.- 230 v, fia n,.5., F.W. ce.. 5 v. or 6.3 r. I a. 
rect. 6.:; v. 2.3 a. set Htm., 22!8. etc. C.R.T. WIR. 
ISOLATION TYPE -Low leakage with or without 
iii lee I.mnst ,- nage. Ratio 1 ! 1 or ] :1.23. 
4 v , 11 v. o, 13 v., 1016 ea. Ditto with mains primaries 
.20,V...551 v.. 1230. OPI.CIALS In order. 
L.F. CHOI1E6, -10 H al tuA., 5 - ; 15 H. 100 mA 
10 8 : I0 H. 120 !ILA, 10 /6 : 2u H. 150 A., 15/6. 
OUTPUT TRANSE,- Standanl pentode, 4!8; 
pn+h-pnll 12 watt. 13,6. Saul) pentode, 3,9. Midget 
(,at lery 'imitate 1154. ete. r. 4/6. 
SPEAKERS, -P1l.3 ohm. titis. Ebre., 16 /6, 31in. 
Hand mans 18.0 : 5 n. R. a A., 17/8 ; ó1n. Celestiot,. 
18.8: 7 s lin. Coalman,. 1818: Sin. ]cola. 29 / -; v.u, gpreiNruue r1 511:10', 21!6: lain. R. d A.,SS' -. 

P.II. SPEAKER 13 ohm) 
Ex- M1rs'. units, Rola, W.H., Celestion, etc. All 
reconditioned and guaranteed. Ideal ext. unit 
7/8, P. A P. I/O. Ditto with 0/P Trans. 9/6. 

F.M. TUNER -UNIT (87 mea -105 model by lawn. 
As described in Radio Constructor. Resigner 
Approved Kit of parts to build this modern highly 
suveeas /10 unit, drilled chassis and superior t rpe 
ill. glass dial, coils, taus and all quality com- 
ponents, etc., for only 5 Gas., post tree. Set of 1 
epecifie,l m e. rab ee, 301 -, post free. Illustrate l 
handbook with full details, 2,' post free. 
2-13y a igronout o,ry ice u.,w available. 7,8 plue P.ap. 

TRS RADIO COMPONENT SPECIALISTS (Est. 1946) 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 21E8) 

50 yards Thornton Heath Station. Buses 130A, 133, 159, 166 & 193 
L ;eted above are only a few items from our very large stock. 

Hours : 9 a.m. -6 p.m., 1 p.m. Wed. TRANSFORMER 
AVAILABLE FOR & COIPNNDING 

CAPACITY 
I Send 3d. damp today for Complete Bargain L1a:. OPEN ALL DAY SAT. 

C. IF .0. or C.O.D. Rio fly snake cheques, P.O.r, ear. pays /le lo T.B.S. Pos., Psekimy up lo 11b. 7d.. 116, 1!1, 314. 115, 316, =' -, 1'116. 2 
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THE " WEYRAD " SIGNAL GENERATOR 
AN INSTRUMENT OF HIGH 
ACCURACY AT LOW COST 

Coverage 100 Kc /s -70 Mc /s (on fundamentals). 
Accuracy better than -!-2¡0 on all ranges. 

Large, clearly calibrated scale. 

Modulated or C.W. output. 
500 c/s A.F. source. 

S.G.M.I -A.C. mains operation. Double wound, 
varnish- impregnated transformer, tapped 210/225/250 
volts. 

S.G.B.I -All dry battery operated. 
All components are by well -known manufacturers 
ensuring maximum reliability. 
Both types in quantity production. 
Illustrated leaflet available, price 2d. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

HIGH GAIN BAND 3 T.V. CONVERTERS 
NO ALTERATIONS REQUIRED TO YOUR SET 

RETURN OF POST SERVICE. All new goods. 
Posted orders to Camberley, please. All 3,'- each extra post (4'- for 2), 2/- extra C.O.D. 

Following apply to all converters : full instructions supplied. Can be fitted in 10 mins. ; free from drift : fitted 
with co -axial plug ; fully wired ready for use ; with power pack, including metal rectifier ; double wound trans- 
former ; 2 valves ; mains on -off switch ; fine tuner ; B.B.C. to I.T.A. at turn of switch ; 12 months' guarantee 
(B.V.A. valves 90 days) ; Terms available, one -third down and balance plus 7/6 in four equal monthly payments ; 

postage with first payment. FOR ALL SETS EXCEPT EARLY PHILIPS. 

£4.7.6 
ECC81 valves. 

With metal cabinet as 
illustrated. Stove enamel 
grey hammer finish. 5in. 
x 75in. 

Pattern rejector fitted. Stale local B.B.C. station. Walnut 
wood cabinet, £4 17 6. Chassis less cabinet. £317 '6. Variable 
attenuator, 7'6 1 I.- p. & p.). Aerial splitter, 8'- (I - p, & p.). 
External crossover unit, 7,'6 (post 1/6). Genuine low -loss 
co- axial, 8d. yd. 

Postal charges in brackets. 
Es -U.S. Army Valves 6K6 GT/G 5 6 (9d.) 
LF. Transformers by Gorier AM /FM (10.7 Mc and 465 Kc), 

15'- pair (I' -). 
Screens for T.V. PERSPEX, tinted, 14in. x I lin., 5'- (2' -); 
White 141ín. x 11in., 5,- (2¡ -); 17_ín. x 15in., 7,6 (2;6). 
LAMINATED GLASS, tinted, 14 ?.in. x 11 in., 5,- (3, -) ; 17in. 

x 13_in., 7/6 (3;6). 
Battery eliminator for 4 low consumption valves 90v. 15 ma. 

and 1.4v. 125 ma., 35/- (2j6). 200 -250v. A.C. (Size 53,in. x 3 }in. 
x 2in.). 

13 CHANNEL CONVERTER 
Switch positions, off- I.T.A.- 
B.B.C. Valves PCF80 and 
PCC84. Moulded cabinet 
85ín. x 4)in. x 6in. 

Don't confuse with similar 
article ',being offered without 
power pack. 
Robust Band 3 AERIALS, for lin. to 2in. diam. mas[ or for 
loft. 3- element, 27. - ; 5- element, 35; - : 9- element, 55 - cur. 
pd. Belling -Lee 6-el., 37,6. 

AUTOMATIC RECORD 
CHANGERS are in short 
supply. Collaro RC456 Studio 
turnover crystal pick -up. 4- 
speed mixer. A.C. mains 
200 -250 v., see illus. 
ALSO Collaro single player 
AC3 554, 3- speed, turnover 
Crystal, pick -up with "T" head, 
£6 16'6 (3 ¡6 p. & p.). L8/16/6 (5/- 

GLADSTONE RADIO 
82B, High Street, Camberley, Surrey. 3, Church Road, Redfield, Bristol. Tel. 51207. 
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below the detector frequency. Either of the 
dual -wave circuits can be used in the same way. 

Superhet Tuner 
In some areas a T.R.F. tuner will be insuffi- 

ciently sensitive, and enough selectivity to avoid 
interference may also be difficult to achieve. In 
these circumstances, a superhet tuner becomes 
necessary, and a suitable circuit, with high -low 
selectivity switching, is shown in Fig. 5. Screen 
grid and cathode values are suitable for valves 
such as the 6K8, 6K7 and 6H6, but many other 
valves will be satisfactory. 

The padder is of the value recommended 
by the coil maker -frequently 500pF for medium 
waves and 150pF for long waves, which may be 
provided in addition if desired. Ready -made 
superhet coil packs will also be satisfactory. 

A 2 -wafer switch is most suitable for high -low 
selectivity switching, and the contacts should be 
situated near the respective I.F.T.s. Cl and C2 are 
50pF trimmers, or fixed condensers of about 25pF 
each, if no adjustment of selectivity is required 
The I.F.T.s are aligned in the normal way for 
maximum sensitivity, with the switch in the open 
position. This gives a good degree of selectivity, 
and is useful for transmissions which are much 
troubled by interference from adjacent stations. 
With the switch in the closed position, Cl and C2 
are adjusted until no further improvement in top 
ndte reproduction is apparent. An orchestral 
programme from a local station will be most suit- 
able for this. The switch is panel operated, so 
that either position can be selected at will. 

If the additional selectivity made available by 
the switch is not required at any time, then the 
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switch may be omitted and the I.F.T.s staggered 
sufficiently to allow good high -note response. 

An alternative detector suitable for the super - 
het tuner is shown in Fig_. 6. and can give excellent 

2nd /FT 

Fig. 6. -An alternative 
detector stage. 

results. Almost any low or medium impedance 
triode will be satisfactory in this position. The 
high -low switching described may be omitted if 
not required, as with the valve diode detector. 

A further diode, such as the GEX45I 1, is 
required for A.V.C. and is connected as indicated 
in Fig. 6. The A.V.C. action can be modified to 
some extent by adjusting the value of the .25 
megohm resistor Z, lower values reducing the 
A.V.C. 

Some BBC Facts and Figures 
THERE were three -quarters of a million V.H.F. 

set owners in 1957. 
In March, 1957, over 84 per cent. of the 

population of the United Kingdom could receive 
BBC transmissions on V.H.F. 

By the end of 1958 96 per cent. of the popula- 
tion of the United Kingdom will be able to 
receive V.H.F. transmissions. 

Over a third of the output of BBC sound 
radio services was music. Two hundred first 
performances of musical works were given on 
BBC sound radio. 

The BBC broadcasts in the year 1956/57: 
20,120 hours in the Home Sound Radio Services 
(slightly less than the previous year); 29,561 hours 
in the External Services (an increase of 506 hours 
in the year). 

The cost per hour in the same period: £575 per 
hour in the Home Sound Radio Services (an 
increase of 61 per cent.); £167 per hour -in the 
External Services (an increase of £8 an hour). 

At the end of March, 1957, there were 15,242 
staff employed by the BBC. of these: 3,250 
engaged exclusively on technical engineering 
duties; 3,750 engaged exclusively on work for 
the External Services. 

Seventy -five per cent. of all recordings for 
sound radio are now on tape. 

The Effects Library has about 9,000 sound 
effects. 

The Reference Library has a stock of 68,000 
books and pamphlets. 

The extension of the Arabic Service to 91 
hours a day from March 31, 1957, makes it the 
largest of the BBC's foreign language services. 

Services began in Hausa, Swahili and Somali. 
The Afrikaans, Danish, Dutch, Norwegian, 

Portuguese and Swedish Services ceased following 
the Government review of Overseas Information 
Services. 

The English by Radio Summer School had an 
attendance of nearly 60 from overseas. 

Over 7,000,000 School Broadcasts pamphlets 
were sold in a year. 

These are some facts and figures given in the 
BBC Handbook 1 °8. published by the BBC at Ss. 

A NEW HANDBOOK 
AMPLIFIERS: DESIGN & 

CONSTRUCTION 
By F. J. CAMM 
17/6, Post 18/6 

Containing Designs (or Radio, Gramophone, Tape -Deck, 
P.A. Amplifiers, with a special chapter on D.C. Amplifiers. 

From GEORGE NEWNES, LTD. 
Tower House, Southampton Street, Strand, W.C.2 
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[1_ g mu Mg 
METHODS OF USING THE CLAMP VALVE 

By O. J. Russell, B.Sc.(Hons.), G3BHJ 

FROM what was stated last month it will be 
seen that if the screen voltage was half the 
anode voltage, then the audio voltage applied 

to the screen should be half the audio voltage 
applied to the anode, or thereabouts. 

Self Screen Modulation 
All difficulties associated with special screen 

windings on the modulation transformer may be 
obviated by the use of the " self screen modula- 
tion " principle. If a suitable L.F. choke is placed 
in the screen circuit, as shown in Fig. 5, and the 
screen taken to the unmodulated H.T. line, then 
audio voltage is developed across the L.F. choke 
under modulation due to the fluctuation of the 
screen current, and efficient plate and screen 
modulation is obtained. 

This principle may be combined with the clamp 
valve system, to give the circuit of Fig. 6, in 
which the screen and clamp supply are taken from 
the unmodulated supply, and the screen develops 
its own modulation power across the L.F. choke. 
If a choke rated at 10 to 15 henrys or more 
at 50 milliamps is used. the circuit will work well. 
As the clamp valve operates effectively, bypassed 
as far as the audio voltages are concerned, the 
circuits of Fig. 4 and Fig. 6 will both operate 
satisfactorily, and the clamp bias control may 
still be used to control carrier level on telephony. 

This control of carrier level by the modified 
clamp circuits of Figs. 4 and 6 is a valuable 
feature, as power level may be adjusted quickly 
and simply without causing splatter, and the 
modulation capability of the P.A. stage is not 
affected grossly, as it is with the conventional 
clamp valve circuits. However, a slightly simpler 
circuit which sacrifices the ability to alter power 
level on telephony has been communicated by 
G3IOR, who is a reader of this feature. In the 
circuit used by G31OR, the clamp valve is used 
as a pentode. While the anode of the clamp valve 
is connected to the screen of the P.A. stage in 
the usual way, and while the screen supply to the 
P.A. stage is modulated in the usual way, the 
screen of the clamp stage is taken to the annrodu- 
lated supply through a 10K resistor. In the 
case of G3IOR, the screen supply is taken from 
a 300 -volt line used to supply the exciter stages. 
However, with a larger screen resistor, the screen 
supply could be taken from the unmodulated side 
of the P.A. anode supply line. Fig. 7 illustrates 
the circuit as used by G3IOR, and might appeal 
to those who do not mind sacrificing the flexibility 
of telephony power adjustment of the other 
circuits. 

Further Details 
Finally there are quite a number of minor 

points which should be understood by the ama- 
teur using the clamp valve circuit. Firstly, there 
is no urgent necessity to operate the clamp valve 
circuit so that the P.A. stage is completely cut 
off by the clamp valve. In any case. unless the 
circuit of Fig. 9 is used, it is not possible to 
obtain anything like a complete cut -off when the 
P.A. drive is removed, i.e., " key -up " conditions. 
With a suitable clamp valve, the P.A. standing 
current may be reduced to a low figure. Thus 
with a 6L6 clamp valve a single 807 will draw. 
say, 30mA, and a pair 60mA. while in the circuit 
of Fig. 7 an 813 will draw perhaps 30mA with 
1.000 volts on the plate. Thus in such cases the 
power drawn by the P.A. stage is a fraction of 
the total allowable dissipation, and there is little 
point in reducing this to complete cut -off. Where 
for some reason complete cut -off is required, the 
circuit of Fig. 9 will ensure this. When the 
clamp stage draws enough current to bring the 
voltage across the bias valve below conduction, 
the neon goes out, and the screen is isolated from 
the H.T. supply until the cutting off of the 
clamp valve under drive allows the neon to strike 
again. Obviously, in the Fig. 9 circuit, the screen 
resistor has to be lowered, as there will be a 

(Continued on page 875) 

Fig. 7. The circuit using a tetrode connected clamp 
valve with the screen fed front an ~adulated supply. 

i 
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RETURN -OF -POST SERVICE 
MULLARD TAPE AMPLIFIER TYPE " C 

THE MULLARD TAPE AMPLIFIER TYPE C is a new version 
of the Type B Amplifier. it comprises a recording amplifier and 
a play -back Pre -Amplifier, and is intended to use an existing 
amplifier for play -back. It uses a Ferroxcube Inductor in the 
treble boost circuit and has a switch for the speed equalising 
circuits in phce of the plug -in unit on the Type B Amplifier. The 
circuit gives details for use with Brenell. Collare, Truvox and 
Lane Tape Decks. 
INSTRUCTION MANUAL is available from us free of charge. 
Please send 4d. in stamps to cover cost of postage. 
RESISTORS. -LAB Kit, 33/ -. 
CONDENSERS. -Our Kit, 3216. 

INDUCTOR.- Mullard LA1 Pot Core. 20/ -. Reel of 38 swg wire 
to wind coil, 2/ -. 
OSCILLATOR COILS.- Brenell, 8 / -. Truvox, 6,9. Lane, 10' , 
VALVES. EF86 Nullard, 2414. Alternative. 15' , EM81 Mullard. 
18/1. EL84 Mullard, 16' -. Alternative, 121 -. Diode Mullard 0A71, 
6/ , 

SWITCHES.- Specialist Switches. Set of two. 26/ -. 
TAG BOARDS.- Bulgin C120, 1/3. C125, 213 - 
CHASSIS.- Denco. Fully drilled and including screens and cover 
plate. 3216. 
PLUGS AND SOCKETS.- Belling Lee. L734S, 1! -. L604S, 1 /3. 
L734P Plugs, 1/3. Elcom. PO4 Chassis Plug, 3/6. 511IT Flex Plug. 
5/3. 
Plugs, 

Igran3/ 
-. 

ic Jack Sockets. P7I, 3/4. P72, 3/10. Bulgin P38 Jack 

VALVE HOLDERS.- McMurdo. BM91U, 10d. XM9/11CI. 1 :. 
XM9 /UG1, 213. 
KNOBS.- Bulgin K370, 1:6. CERAMIC INSULATORS, 1' -. 
ESCUTCHEON FOR EM81, 2/6. SUNDRIES KIT. -Nuts, 
Bolts, Wire. etc., 718. 
COMPLETE KIT containing all components, valves and sundries 
kit. 

KIT A. -With alternative valves. £14.0.0. 
KIT B. -With Mollard valves. 115.15.0. 

POWER PACK K IT, £4.0.0. Items available separately. Send 
for list. 
CREDIT TERMS. -Kit A. Deposit £2.1.8 and seven monthly 
payments of £1.17.6. Kit B. Deposit £2.7.0 and seven monthly 
payments of £2.2.0. 

JASON FM TUNERS 
We can wholeheartedly recommend this tuner as l'eing. one of the 
most satisfactory of all FM Kits. Construction is easy and results 
first class. 
Our kits are really complete, the Instruction Book, all components, 
valves and small items such as nuts, bolts, wire and solder all 
being included. Definitely nothing else to buy. 
COMPLETE KIT. 18.19.8 post free. Credit Terms, Deposit 19/6 
and seven monthly payments of £1.0.0. 
All parts available separately and our fully detailed list is available 
free upon request. Instruction Book 213 rust free. 

LATEST AVO TEST METERS 
AVO METER MODEL 8 MARK II 

The latest version of this finest of all test meters is now avail- 
able from stock. 50 microamp movement (20,000 ohms per volt). 
Eight DC Voltage. Seven DC Current, Seven AC Voltage. Four 
AC Current and three ohms ranges. Fully detailed literature 
available free. Price £23.10.0. Credit Terms. Deposit £3.9.0 
and seven monthly payments of £3.3.0. Leather carrying 
ease, £3.0.0. 

AVO MULTIMINOR 
A new and very attractive pocket size instrument at a modest. 
price. Movement is 100 microamps (10,000 ohms per volt). Sly 
DC Voltage, Five AC Voltage. Five DC Current and two ohm- 
ranges. Descriptive leaflet available free upon request. 
Price 19.10.0 Credit Terms. Deposit 11.8.0 and seven monthly 
payments of £1.8.0. Leather carrying ease, 32/6. 

MULLARD 510 and GEC 912 PLUS AMPLIFIERS 
We carry full stocks for all versions of these popular Amplifiers 
and our price lists are available free. 

TRANSISTORS 
SURPLUS TYPES 
Special offer of the famous Red Spot. 718 each. Four for 27/6. 
RF Junction Type. Red /Yellow Spot. 21/ , 
AF Junction Type. Yellow: Green Spot. Pair in push -pull gl';e 250 
mW. 10`- each. 
YIULLARD TYPES 
0070. 21 -. 0071, 24' -. 0072 Matched Pairs, 60 / -. 

All transistors post free. 

GRAMOPHONE EQUIPMENT 
BSR MONARCH RECORD CHANGER. Latest four -speed 
model. £8.12.6. Credit Terms. Deposit £1.4.6 and seven 
monthly payments of 11.4.0. 
RECORD CHANGERS AND PLAYERS. We have many 
types in stock -some at special prices. Send for list. 

NEW JASON " MERCURY " FM SWITCHED TUNER KIT 
This fine new switched tuner provides all three BBC programmes at the turn of a switch. The front end 
unit is supplied ready wired and tested. See our advertisement in December PRACTICAL WIRELESS Or 

send for full details. Instruction Book 2,3 post free. 
COMPLETE KIT, £9.19.0 POST FREE. 

CREDIT TERMS. Deposit f1.10.6 and seven monthly payments of f1.7.0. 

CREDIT TERMS 

Any of the above items can be supplied on Credit Terms. Details are as follows :- 
SEVEN MONTHLY PAYMENTS. Deposit 3;- in the £ and balance plus a small service charge (I0;ó of balance, but minimum 
charge £I) payable in seven monthly payments. 
THREE MONTHLY PAYMENTS. Deposit 6,- in the £ and balance plus a small service charge (5% of balance, but minimum 
charge 10 / -) payable in three monthly payments. 
TERMS OF BUSINESS. -Cash with order or C.O.D. Postage extra under D. We charge C.O.D. orders as follows. Up to £3, 

postage and C.O.D. fee, minimum 2/5. Over £3 and under £5, C.O.D. fee only 1,6. Over £5 no charge. 

WATTS RADIO CULL) LTD. 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone : Weybridge 4556 

PLEASE NOTE. POSTAL BUSINESS ONLY FROM THIS ADDRESS. 
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JSu erhee,T.R.F. - -- modern technique 

Coils for 
Collaro Tape 

Officially recommended 
Transcriptor pre -amp. 
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O.S.C. ffID 

STATION 
SEPARATOR 
-A positive answer 

HOME, THIRD, 
LIGHT, Etc. I6 

STOP I 
T.V. Patterning g 

SIMPLE 
REMEDY 

SCRATCH FILTER 
COIL 6/9 

Whistle Filter 10,1- 

DUAL RANGE 
COILS 

.R.F 
S'HETÌ 

wit 
OSMOR 

Mini -Magic F.M. 
Tuner Kit 

Complete 
V -14 0.0 

B.B.C. 1 VALVER 

Components Z% 6 
(Valve RV. ex.) 

including diagrams 

Also 

B.B.C. (T.V.) 
Filter Choke 

v 7/6 
Experimental 

& 

Development 
Dept. 

1-41 111; It it ITE 
ROD AERIALS 

MW g 9 M -L l'2 i9 

I.T.A. Converter 
To fit Inside T.V. 
FOK ALL SETS 

KIT complete 

65 Very 
£4 ' el8oient 

Dial 

24/6 
- Ì 

- . 

ASSEMBLY ,- ° 

The World 
on a I Valve 
Short Waver ¡ 
Coil & Circuit + - -- 

F.M. COILS 
For Osrnor C'ts 

& 
Many Designs) 

Special Coils for 
HAMS 

DESIGNERS 
MANUFACTURERS 

OSMOR Satellite Switch -tuned F.M. 
Dimensions 4._." :: 4;" 

A completely stable drift -free unit for adding to 
existing radio or Hi -Fi amplifier. 

Circuit & wiring diagram on request. 

Jhaith 

OSMOB 

tc SS Send Il- (stamps) for fully descriptive literature 
AND OSMOR DESIGNS -5 -Valve S'Het, Miniature REE/ d itto, Battery and Battery /Mains Receiver. Mains 

T.R.F. S'Het and T.R.F. Feeders, Band 3 Converters, F.M. Tuners, 
Wiring Diagrams, Chassis Templatcs,Coii and Coilpack information 
and price lists and information on circuits in " WirelessWorld." 
" Practical Wireless," " Radio Constructor." Full Circuits 
included. See also classified Advts. on page 898. 

(Dept.P.W.19) 418 BRIGHTON ROAD 
SOUTH CROYDON, SURREY 

CROydon 5148/9 

Modernise Your Radiogram 
with an alditS chassis 

The effect of substituting a good quality Receiver/ 
Amplifier for your ordinary commercial unit will 
astonish and delight you. Only in this way can the 
full benefits of the improved modern recordings and 
the superb quality of the VHF /FM transmissions 
be obtained. Armstrong have been making replacement 
chassis for nearly 25 years and have concentrated 
exclusively on the requirements of those who want the 
best. This is your guarantee of first -class performance 
and reliability. 

MODEL AF 105 (illustrated) £37 

AM and FM Tuners and High Fidelity Amplifier 
on one compact chassis 

* IO valves * 10 watts * Independent wide range 

Push -Pull output * 20 dB I Bass and Treble controls 

Negative Feedback * 5 with visual indicators 
wavebands including VHF * Magic Eye. 

MODEL PB 409 28 Gns. 

A high quality Radiogram Replacement Unit 

* 9 valves * 6 watts 
Push -Pull output 
* Negative Feedback 
* 4 wavebands including 

VHF * Quick action Piano 

Key selectors * Separate 
Bass and Treble controls 

* Magic Eye. 

Post this coupon or write for descriptive literature and 
details of Home Trial facilities, Credit terms and 
Guarantee to Armstrong Wireless and Television Co. 
Ltd., Warlters Rd., Holloway, N.7. Tel : NOR 3213. 
BLOCK CAPITALS PLEASE. 

NAME 

ADDRESS 

Demonstrations at our Holloway Showroom 9 -6 Weekdays 
and Saturdays. PWF 
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drop across the neon which must be reckoned 
with im calculating the screen potential. Thus if 
a neon striking at 90 volts is used -or rather 
one burning at a 90 -volt potential -then the 
screen resistor must be reduced to a value that 
drops 90 volts less than if the neon tube were 
not there. Also, under some conditions, if the 
clamp valve characteristics do not reduce the 
screen potential under " key -up'' conditions suffi- 
ciently to make the neon go out, then a 
higher voltage neon may have to be used -say a 
120- or even a 150 -volt neon tube. The use of 
a higher voltage neon then means a further 
reduction in the value of the screen resistor, and 
so on. Where it is desired to reduce P.A. current 
to the absolute minimum, then the Fig. 9 circuit 
will enable this to be done. Moreover, the use 
of the " self -screen " and similar systems for 
operating the clamp stage effectively under modu- 
lation may also be applied to the Fig. 9 circuit. 
Thus it is possible to have a flexible level of 
power control, plus almost complete cut -off of 
the P.A. stage, coupled with full modulation 
capability by combining the various circuits that 
have been described. Where the P.A. H.T. is 
switched off during standby periods, as the writer 
does, there seems little point in using a complete 

/ s 

60 RFC 

T 
Fig. 8. -The 300 volt supply for the clamp valve screen 
may be derived from the PA H.T. line via a potentio- 

meter tap. 

cut -off circuit, and indeed for telephony, where 
it is desired that the clamp valve in the simple 
circuits does not affect the modulation capability 
on positive peaks, a clamp valve such as a 6V6 
may be used that just holds down a pair of 807s 
to their permissible rating. Thus the clamp valve 
then acts as a safety device preventing P.A. valve 
failure should excitation fail, or if H.T. is acci- 
dentally left on. However, with the completely 
screened and enclosed P.A. and driver stages used 
for TVI reason, it is clearly unwise to leave the 
P.A. stages dissipating full power during standby 
periods, as the temperature in the P.A. com- 
partment rises excessively, and thus the reader 
(like the writer), will be forced to switching off 
P.A. H.T. during standby periods. The writer 

WIRELESS 875 

uses a switching system that cuts off the P.A. 
H.T. when the aerial relay is thrown to " receive," 
and thus save power from the H.T. supply, and 
enables the P.A. compartment to operate at a 
comfortable temperature during DX sessions. 

It is hoped that the little snags and refinements 
that are intimately connected with the use of 
clamp valves have been adequately exposed. Due 
to the somewhat variable level of amateur 
articles, many beginners have been genuinely 
unaware that a clamp valve circuit may introduce 
appalling peak clipping under " plate and screen" 
modulation. Moreover, the simple use of the 
clamp valve to control power level of the P.A. 
stage has been encouraged in some cases on tele- 
phony, despite the fact that this is the surest way 
of reducing the modulation capability and of 
introducing gratuitous splatter at levels far short 
of full modulation! The importance .of really 
adequate drive power for telephony is another 
point which is essential for the simple clamp 
valve circuits to operate without excessive degra- 
dation of modulation capaility. However, even 
if adequate drive is available, the use of the simple 
clamp valve circuits as " power level adjusters 
will inevitably cause drastic peak clipping on 
modulation with concommitant distortion and 

Fig. 9. -A circuit which enables complete cut -off 
of the PA current under " key-up" conditions. 

splatter. It is to be regretted that the writer 
cannot recollect seeing any British article that 
poses stern warning of this attribute of simple 
clamp circuits. 

It is hoped by now that readers of this feature 
will have appreciated our policy of providing 
sound technical information on points often 
glossed over or ignored, and of inculcating a 
healthy distrust of articles describing circuits 
involving undesirable features. To be sure articles 
of this latter type clinch the matter triumphantly 
by saying " despite the objections of the academic 
theorists the system works, and all amateurs are 
cordially invited to use this circuit with confi- 
dence." To be sure such circuits work -after 
a fashion," and it has yet to be realised that a 
transmitter operating at half efficiency will 
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radiate a signal only 3 db down -or one -half 
of an S point less than a fully efficient trans- 
mitter. Thus " by actual test on the air " one 
would merely prove that a signal " by ear " would 
sound just about the same from an efficient as 
from an inefficient transmitter. No one in their 
senses, however, would campaign for inefficient 
transmitters on this basis! Moreover, when 
circuits capable of very high distortion levels or 
similar faults are proposed for use on the basis 
that " on the air tests have proved this system 
radiates a good signal perfectly free from splatter, 
any many operators while noticing a slight hard- 
ness on speech have commented on the clean 
modulation. In fact the author considers that 
the `hardness' noted is due to conditions at 
the receiving end and confidently recommends, 
etc. etc. etc." All that has been proved, of 
course, is the well -known fact that 15 per cent. 
distortion is hardly noticeable on a speech trans- 
mission, and that 25 per cent. distortion is noticed 
as being rather hard in character, while one soars 
to 35 per cent. distortion levels before speech is 
reported as " a touch of roughness on your 
speech, old man." In fact even at distortion 
levels of some 50 per cent. speech is still perfectly 
readable, despite appreciable " roughness." This, 
of course, is not to say that one should tolerate 
such high levels as say 15 per cent. distortion, and 
no sound designer would consider such a thing. 

" Clean Speech" 
However,the builder of a circuit cheerfully pro- 

ducing high levels of distortion, can easily con- 
vince himself that all is well by the fact that 
distant amateurs may report " clean speech " even 
at high levels of distortion. Moreover, cautiously 
keeping to low levels in local " splatter " tests - 
indeed the audio level can change by as much as 
ten to one without being noticed in a local test 
-the impression is gained that splatter is low. 
Naturally for a more distant contact the mod. 
level is cranked up to the higher distortion levels. 
under the comfortable illusion that " the circuit 
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is foolproof and free from excessive splatter." 
One even hears roughish operators announce they 
are turning their modulation " to the DX 
position " whereupon local listeners may notice 
the interesting spread of splatter for a moderate 
50 Kc /s upon either side of the carrier! With 
such variable and tolerant standards, it is no 
wonder, therefore, that there is an impressive 
number of circuit arrangements described for 
amateur use that are capable either inherently, or 
with very slight maladjustment, of appallingly 
poor results. Despite this, many are persuaded 
that the fact that a signal " of sorts " is radiated, 
is proof that not only does the system " work," 
but actually " proof " of the astonishing claims 
that are made for it. It is this type of nonsense 
that we have tried not only to avoid, but to, 
explode with sound explanations of circuit 
operation. 

An Experiment 
While pondering efficiency the amateur may make 

a revealing experiment. In a local QSO, adjust the 
modulation level from an initial value of half 
the usual audio power down to a quarter the 
usual audio power, and up to the full level, and 
back to the half power setting slowly. No one 
will notice! Naturally if this were done by alter- 
ing the RF power level an S meter would indicate 
it. However, under QSB conditions a similar 
four to one variation in power level of the carrier 
would go unnoticed in a solid contact -in fact 
a plus or minus 3 db change when signals may 
be swinging 20 db under QSB. No doubt an 
exhaustive analysis would reveal that the full 
power level would have a definite " edge " under 
QRM conditions over the quarter power level. 
However, at any given moment in a QSO the 
variation of plus or minus 3 db would be 
obliterated by the fading variations -indeed, 
by chance. . one might actually vary the power 
level so as to momentarily compensate for a 3 db 
QSB! 

News ¢r®m the Clubs 
NORTHAMPTON SHORT -WAVE RADIO CLUB (U3GWB) 
Hon. Sec.: S. F. Berridge (G3ITW), 20, Ethel Street, Northamp- 

ton. 

AT the A.G.M. the following officers were elected : President : 

B. Sykes (G2HCG); Chairman : I. C. Millar ; Vice- chair- 
man : V. R. Hartopp ; Treasurer : B. Cadd ; Hon. Secretary : 

S. F.-Berridge (G3ITW) ; Committee Member : A. T. Shrewsbury 
(G3KAN). Certain of the club rules have been amended and 
copies of the revised rules are being distributed to all members. 
Although the club is in a healthy financial position, the annual 
subscription has been increased to 7s. 6d. (half rate for those under 
18) in view of extra expenditure foreseen. Meetings will con- 
tinue to be held each Friday at the club rooms, Allen's Pram 
Works, 8, Duke Street. Northampton, from 7 p.m. onwards 
until the first Friday in April, 1958, inclusive. 

BRIGHTON AND DISTRICT RADIO CLUB (G3EVE) 
Hon. Sec.: R. Purdy, 37, Bond Street, Brighton, I, Sussex. 

THE club continues to meet every Tuesday evening at Club 
Room, The Eagle Inn, Gloucester Road, Brighton, 1, at 

8 p.m. All visitors and new members are welcome. 

SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec. : N. Pride, 100, Raikes Lane, Birstall, nr. Leeds. 

THE following meetings have been arranged at the George 
Hotel, Cleckheaton 

January 8th.-Standing Waves and Transmission Lines, 
J. Schofield (G3KRL). 

January 22nd. -Radio Fault Finding, W. Ripley (G4AD). 
The Annual Dinner will be held at Kingsway Café, Dewsbury, 

on Saturday. January 25th, 1958. Tickets I Is. 6d. from hon. sec, 

A Northern Mobile Rally is being organised by the Spen 
Valley Club, supported by Leeds University Union, Leeds and 
Bradford Societies, to be held at Harewood House, between 
Leeds and Harrogate. As Harewood House is " open " to the 
public on that date it will be an added attraction. 

BURY RADIO SOCIETY 
Hon. Sec. : Mr. L. Robinson. 56. Avondale Avenue, Bury, Lancs. 

THE Bury Radio Society holds its meetings on the second 
Tuesday of the month, at 8 p.m., at the George Hotel, 

Kay Gardens, Bury. 
The meeting on Tuesday. January 14th, wil l take the form of a 

debate, " Phone versus C.W." 
The society's 1958 programme is now ready and copies may be 

obtained from the hon. sec. 

EDINBURGH AMATEUR RADIO CLUB 
Unity House, Hillside Crescent. Edinburgh. 

THE Edinburgh Amateur Radio Club meets every Wednesday 
at 7.30 p.m. in Unity House, Hillside Crescent. 

The December lecture was given by A. Henderson on 
"T.V. Cameras," and a review of a radio subject by Michael 
Darke. 

During January it is hoped to have a lecture on tape and in 
February a talk on an inexpensive H.V. Power Pack. 
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TERMS AVAILABLE 

RECTANGULAR T.V. TUBES 

17- 

L7.10.0. 

14" 

f5.10.0. 

6 months' full replacement. 6'months' prnei ersive. Made possible 
by the high quality of our tubes. Ins., carr.. 15,6. Special otter of 
14', 15'. 16" round T.V. Tubes. £5. 3 months' guarantee on all 
round tubes. Convert your 9 ". 10 ". 12' to these larger sizes. Details 
on how to " Do -it- Yourself " in our FREE catalogue. 12' T.V. 
TUBES, £6. 3 months' guarantee. 15:6 ins., carr., on all tubes. 

HOME RADIO 79/6 

5 valve (octal), superhet. 3 wave- 

band receiver. A.C.; D.C. Universal 
mains can be adapted for gram. 
P. U. In wooden cabinet. 18V x 11l" 

x 81'. Ins, carr., 7;6. 

ELECTRIC CONVECTOR HEATER, 99/6 
Cleaner, cheaper, safer than paraffin. A.C. 
D.C. Switched for 1 or 2 k /watts. Illuminated 
grille. 200 -250 v. Ins., Barr.. 106. 
ELE( 7II IC FIRES. 17.8 
Hammered finish. A.C. D.C. 200 -250 volt. 1 

It/watt. Post 3 6. 

CAR AERIALS. 69. Whip antennae. 50' 
long, collapsing to 11 ", one hole fixing. Post 

BEAUTIFUL EXTENSION SPEAKERS, 29/9 
Complete fitted with 8' P.M. Speaker 
" \V.B." or " Goodmans " of the highest 
quality. Standard matching to any receiver 
(2-5 ohms). Flex and switch included. 
Unrepeatable at this price. Money refunded 
if not completely satisfied. Ins., carr., 3'6. 

8' P.M. SPEAKERS. 8'9. Let the lady of the house listen to that 
Radio or T.V. programme. Complete with O.P. trans., 10l -. 
P. & P., 2'8. 
P.N. SPEAKERS, 12'9. Else. or Goodmans. High quality. 
.2-5 ohms. Complete with O.P. trans., 14: -. P. Sr P., 2'9. 

HEADPHONES, 19 

Single earphone and headband. C -LR type 
Ideal for crystal set. extension on radio. etc. ' 

P. & P. 1 3. 

17" T.V. CHASSIS £19.19.6. 
Latest improved circuits. 
Higher E.H.T. (brilliant 
picture). Improved sen- 
sitivity (for greater 
range). Chassis easily 
adapted to any cabinet. 
17" rectangular tube on 
adapated reconditioned 
chassis. All channels. 
12 MONTHS' GUARAN- 
TEE on tube, 3 months' 
guarantee on valves and 
chassis. Less valves. 
Valve line up (5 valves): - 
6SN7G, 6V6. EY51, 2 -6D2s. 
Others : 6L18, EL38, 
7 -6Fls. Turret Tuner 
50 /- extra. Chassis size 
111" x 141' x 11'. With 5 valves, £21.19.8. With all valves. 
£25.19.6. Ins, carr., 25,'6 (Intl. tube). State B.B.C. 
(and T.T.A. if turret tuner required). 

14" T.V. CHASSIS, TUBE & SPEAKER, L13.19.6 
As above with 14' round type tube. 3 months' guarantee. With 5 
valves, £15.19.8. With all valves, £19.19.6. Ins., carr., 25,'- (Incl. 
tube). Turret Tuner, 50 /- extra. 

DENCO RADIOGRAM 
CHASSIS, 97/6 

3 and 4 waveband turret tuned. Supe r- 
het A.C. chassis, with 6' or 8' speaker. 
Size : 81' x 10° x 12'. Valve line -up 
CCH35, EF39, EBC33. CL33 and CY31. 
(CIC dropper). Ins., carr., 76. 

SUPER CHASSIS, 97/6 
5 valve superhet chassis including an 
8' speaker. 4 control knobs (Tone, 
Volume. Tuning, W.C. switch) ; 4 
waveband with position for gram. 
P.U. and for extension speaker. A.C. 
P. & P., 5;6. 

POPULAR RADIO OR RADIOGRAM 
CHASSIS, 39;6 

3 w.'band and gram. S'het. 5 valve. 
International Octal. Ideal table 
gram, but still giving high quality 
output. 4 knob control. 8" P.M. 
Speaker. 7/9 extra, set of knobs 2-. 
Chassis size 12' x 6' x 9'. Less valve,. 
Ins., cary., 4.'6. 

CONSTRUCTOR T.V. CHASSIS 
POWER PACK & AMPLIFIER. 19/6. O.P. stage 6V6 with 
O.P. trans. Smoothed H.T. 350 v. 250 mA 6.3 v 5 a, 22 v. 3 a. 6.3 v. 4 a. 
4 v. centre tapped. Less valves.. FREE drawing. Carr. 5/6. 
TIMEBASE, 7/9. Including scanning coil, focus unit, etc. 
Less valves. FREE drawing. P. & P. 26. 
SOUND & VISION STRIP, 19'6. S'het. Complete vision strip. 
Less valves. FREE drawing. P. & P. 2/6. 
T.V. AERIALS, 25/8. For all I.T.A. and F.M. channels. For 
outdoor or loft. 3 elements. Famous manufacturer. at half the 
normal price. Post 26. 
T-V. MAS KS, 7/9. 17'. Grey plastic. Brand new. Post 2 -. 
T.V. MASKS, 1419. 17'. Halo lighting. New. Post 2/ -. 
T.V. MASKS. 10'9. 17 ". White plastic. New. Post 2/ -: 
TORCH LANTERNS, Ed. each. X.W.D. Includes 2 bulbs. 
800 battery. P. and P. 1 / -. Crate of 48 with 22 bulbs extra, _ - 

(118 bulbs in all). Ins. ,'arr. 10. -. 

0.1 MIDGET EVERREADY 
BATRYMAX, 1 9 

Midget " B " type battery. 221 v. No. 13155. Ideal for 
midget radio. Hearing Aid, or Photography Flash. Size 
ç" x 2'. Post, 3d. 6 for 7' -.' Post, 6d. 12 for 12/-. Post, 9d. 

MAINS TRANSFORMERS 
350 -0-350 v. 80 mA. 4 v. 4 v. heaters. 200 -250 v. Prim.... ... 3'9 
350-0-350 v. 80 mA. 12 v. 4 v. heaters. 200 -250 v. Prim. ... 2,9 
285-0-280 v. 80 mA. 6 v. 4 v. 4 v. 200 -250 v. Prim. .. 5'9 
Drop through type. Half shrouded. All above 2,'3 post. 
425-0-425 v. 5 v. 6 a. 6.3 v. 12 a. 6.3 v. 6a. 200 -250 v., 17/6. Screened 
primary. P. & P., 2 6. 

O.P. TRANSFORMERS. 1'3. Standard size (2 -5 ohms). Post, 
1 / -. 20 for E1. P. & P. on 20, 5 6. 

SELF FEED SOLDERING TOOL. 19 6. 6 -12 volt, 100 -125 volt. 
Made for the American market. Car battery or mains. Export 
quality. Complete in light carrying case. Reel of solder and 
spare parts. P. & P., 2 9. A few of the above in 6 -12 volt, 200-240 
volt. 35'8. 

Open Saturday all day. Send for FREE 1958 catalogue. 

Liverpool St, -Manor Park Stat;on -13 minutss 

DUKE & CO. (Dept. 4), 621/3, Romford 
Road, Manor Park, E.I2. Tel.: ILF 6031 -3. 

Boxed VALVES GUARANTEE 
6L19 
155 
EZ40 
4D1 
658 
6F12 
6D2 
61I6M 
SP41 

8/9 
4/9 
8/9 
2/9 , 

3/9 
7/9 
8/9 
1/9 
318 

T41 8.9 
6SG7 3 9 
77 31 
8D2 31) 
8D3 7;9 
12AU7 5 9 
12BE6 8,9 
EAF42 81 

i 12537 1/9 

SP61 3/9 
DF66 5/9 

' EB34 1%9 
¡ 

EB91 8.1 
ECC81 8/9 

I ECH42 8/9 
EF39 8/9 

' EF41 8/9 
, EF91 7/9 

EF37 4 9 
EF36 5 5 
PEN46 6 9 
EL32 6 9 
EL91 3 9 
PEN45 6/9 
TT11 8/9 
X66 3/9 
Z77 7/9 

American Types. U.X. All at 3r9 each. 
18 75 ID6 80 
42 I 38 I 6D6 6A7 

1 6C6 
Barrettors 301 and 302 also at 3/9 each. 
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PRECISION -BUILT COMPONENTS 

CKSON LGP GEARED DRIVE 

This geared drive gives a 
9in. pointer travel with only 
a 4in. diameter pulley. 
The LGP geared drive 
can be fitted to the stan- 
dard range of L type con- 
densers. Price LGP2 com- 
plete 18/9. LGP3 com- 
plete 24/ -. 

IT'S RELIABLE IF IT'S MADE BY IACKSONS ! 

Flease write for illustrated catalogue. 

JACKSON BROS. (London) LTD. 
KINGSWAY . WADDON . SURREY Telephone : CROydon 

BARGAIN OFFER OF 
POCKET VOLT TEST 

METERS 

TRANSISTORS 
Hermetically sealed and unaffected by temperature variations. Tested and guaranteed efficient. 
O.P. P.N.P. Junction Type. suitable for 
medium and low freq. oscillators, freq. changers and I.F. amplifiers 
(1.5 to 8 Mc /e). 21/- 

(Double spot -yellow and red.) 
AUDIO P.N.P. Junction Type. suitable for 
high gain and low freq. amplifiers, and for 
output stages up to 250 
milliwatts. 

(Double spot- yellow and green.) 
Post free. 

Full operating data and circuit diagrams for 
receivers, oscillators, amplifiers, etc., supplied. 

10/- 

TRANSISTOR AMPLIFIER KIT 
200 milliwalts. Output impedance 5 ohms. 
Operates from 6 v. battery. Miniature size : 

311n. x 31in., height can be under lin. 
COMPLETE KIT including 4 Transistors. 
PRINTED CIRCUIT, full instructions. 796 
Post 3/6. Full details on request. 

Two ranges, D.C. 0 -250 v. and 0.25 v. 
Complete with leads in leather case. 
LASKY'S 
PRICE 12/6 Post free. 

Few only left. Send NOW. 

TRANSISTOR S /HET TUNER 
For construction on Printed Circuit. Uses 3 
R.F. Transistors, 1 germanium diode, 3 I.F. 
transformers, Ferrite rod aerial. Operates 
from 6 v. battery and 1.5 v. cell. Size of Printed 
Circuit, 31in. x llin. 

i CAN BE BUILT FOR L5/12/9 Post 3.6. 

o 4 -SPEED SINGLE 4 Full details on request. 

o PLAYER BARGAIN 4 
Demonstrations at both addresses. 

COLLARO " JUNIOR " 4 -spd. motor 4 

and pick -up with HGP59 cartridge, 4 
/6Post 5! -. 
Motor only. 59/6. Post 2.'5. 4 

Pick -up only. 33/6. Post 2/6. 

o 

o 
o 
o 
o 

o 
o 
o 

o 

o 

2754 5 

MINIATURE MOTORS 
Will work on any voltage from 6 to 12 v. Complete with gearbox. Overall size 
21in. long x l lin. x lin. Ideal for models, 
remote control, etc. Original cost 
over £2. 

LASKY'S PRICE 12/6 Post 1/6. 

RADIOGRAM CHASSIS 
Large selection- DUlci, Armstrong, Imperial, etc. 
AM from 7 ens. 
AM FM from 14 ens. 

COLLARO 
4 -SPEED MIXER AUTO -CHANGER 

Latest model RC.456 incorporating 
auto and manual control 

y 
enabling 

records to be played singl or auto- 
matically. Complete with Studio 
crystal p,u. and sapphire stylus. 

List £13, %17/ -. 
LASKY'S PRICE £8/19/6 Po. .-t 5 -. 

I.ANBY'` (HAltltllW IIOAD) LTD. 
42, TOTTENHAM COURT ROAD, W.I. Telephone: MUSçum 2605. 
370, HARROW ROAD, PADDINGTON, W.9. LAD 4075 and CON 1979. 

Open all day SATURDAY. Half-day Thursday. 
PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD. 
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3. -A DETECTOR STAGE 

By R. Hindle 

(Continued from page 801, January issue) 

HAVING satisfactorily completed an audio 
amplifier the next step is to develop circuits 
to be used with the audio stages to turn 

them into a complete receiver. The popular way 
of doing this has been to use a crystal diode, as 
in Fig. 18, because such diodes of the readily 
obtainable variety are quite suitable for working 
on the usual broadcasting bands. The circuit 
is relatively insensitive and requires a good out- 
side aerial if satisfactory results are to be 
obtained, unless an exceptionally strong signal is 
available. Both aerial and diode are shown 
tapped down the coil to reduce the load on the 
tuned circuit that would otherwise damp the 
signal due to the large aerial and to the 
input resistance of the diode. If a smaller aerial 
were to be used this would quite likely give better 
results with tighter coupling, and the alternative 
of taking the aerial input lead to the top of the 
coil, either direct or via a 100 pF capacitor to 
give an intermediate degree of coupling, could be 
tried. Perhaps the reason why the diode damps 
the tuned circuit is not so obvious at first glance 
because its load is in series with it across the 
;circuit. In practice, however, the diode load is 
shorted out so far as R.F. signals are concerned 
by a capacitance as shown in Fig. 18, so the diode 
damping effect is more or less what it would be if 
the diode were to be wired directly across the 
tuned circuit. 

Diode Function 
The popular explanation of the diode function 

is that it passes current on half -cycles of the 
signal going in one direction (say positive -it 
depends, of course, on which way round the diode 
is connected. so in practice the designer can 
choose which half -cycle he wishes to pass), but 
that it cannot pass current for half -cycles of the 

Rt 

Fig. 18.- Tuning stage with diode 
detector. 

879 

signal going in the opposite direction (i.e., 
in our example going negative). In 
practice neither half -cycle is cut off, nor 
is either half -cycle passed without hind- 

rance. The crystal diode has simply a higher 
resistance to a voltage of one polarity applied 
to it than to one of the opposite polarity. 
Assuming, therefore, that a modulated R.F. signal 
that is symmetrical about zero voltage is applied 
to the diode stage, that is the type of signal 
delivered by the usual R.F. or 1.F. stage or 
developed in a tuned circuit coupled to an aerial, 
and assuming that there is no D.C. applied to 
move the working point. the half -cycles in one 
direction are attenuated more than those in the 
opposite direction, and the signal passed by the 
diode to its load is therefore lop- sided. Fig. 19 
(a) gives the modulated R.F. signal presented 
to the diode and Fig. 19 (b) illustrates the result 
of the treatment given to it by the diode. A 
filter, which may be simply a capacitor of suitable 
size, or may be a combination of resistance and 
capacitance, will remove the R.F. fluctuations 
and there is then left the signal represented by 
the dotted line in the diagram. This is drawn so 
that the R.F. fluctuations above the dotted line 
are equal in amplitude to those below the line. 
Thus at Fig. 19 (a) the dotted line is straight be- 
cause the signal is symmetrical, and this indicates 
that none of the modulating signal (indicated, of 
course, by the shape of the outside of the enve- 
lope containing the R.F.) is left after the process. 
At Fig. 19 (b), however. after detection, the dotted 
line takes the form of the modulating signal 
(though of diminished amplitude) and this is left 
after R.F. filtering. This is the signal available, 
therefore. across the diode load. 

Now, the greater, the clipping of one half -cycle 
by the diode the more effective the detection. The 
degree of clipping is understood by considering 
the diode and the load resistance as being in 
series across the signal source (Fig. 20). If R 
has a high resistance compared with the reverse 
resistance of the diode it will be the governing 
factor in determining the proportion of signal 
voltage appearing across the load, and as the 
resistance of R is the same for either polarity of 
signal there will be no appreciable difference in 
amplitude of the half- cycles going positive and 
going negative. in other words, the efficiency of 
detection will be very low because the diode has 
little control. R. in fact, must be low compared 
with tie diode reverse resistance for effective 

(a) 

(b) 
Fig. 19.-Action of the detector. 
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detection. The crystal diode has generally a 
lower reverse resistance than the valve diode and 
so one would expect a lower load resistor than in 
valve technique. 

Crystal diodes vary considerably in their 
reverse resistance from one type to another and 
so choice should fall to one of higher resistance, 
other things being equal, so that R can be made 
larger and the damping of the tuned circuit 
reduced, possibly avoiding the need for a tap on 
the coil for the diode connection. 

Fig. 20. - Equivalent 
detector circuit. 

C. in Fig. 20 represents the R.F. filter and is so 
small in value of capacitance as to have no appre- 
ciable effect on the load at audio frequencies, 
though its exact value will depend on the size of 
R, being chosen so that the time constant of C 
and R (C in pF multiplied by R in M2 gives 
the time constant in u seconds) is long compared 
with the period of the R.F. signal but short com- 
pared with the highest ludio frequency to be 
handled. For example, for medium waveband work- 
ing the frequency is of the order of I Mc /s, which 
is 106 cycles per second. Its period, therefore, is 
of the order of 1 /108 second, or lµ second. If 
the highest audio frequency contemplated is 10,000 
c/s a period of 1/10,000 .second, i.e., 100 w second 
is indicated. So R (in Mil) multiplied by C (in 
pF) mist be somewhere midway between 1 and 
100. 

Feeding a Transistor 
When the diode is to feed a transistor amplifier 

the purpose is to pass the diode current into the 
transistor itself. This is in contrast to the need, 
when feeding a valve amplifier, to convert such 
current into a voltage in a resistive load before 
feeding to the valve. The transistor thus becomes 
the load of the diode and as the transistor has a 
very low input resistance in the usual circuit 

Fig. 21.- Coupling diode to transistor. 

WIRELESS February, 1958 

arrangement the ratio of load to diode reverse 
resistance will be satisfactory for detection with 
any of the germanium diodes offered at present. 

Though the aim is to feed the signal current 
direct to the following transistor, in practice D.C. 
conditions prohibit this. There is a D.C. com- 
ponent in the current flowing through the diode 
in conformity with the accepted detection theory -this is the component providing the voltage used 
for AVC in conventional valve receivers, of course 
-and this must be prevented from reaching the 
transistor by means of a capacitor, C2 in Fig. 21. 
There must be a complete D.C. circuit, however, 
so R1 is included. The true load is thus R1 
in parallel with the transistor input resistance 
and, for the sake of efficiency, R1 will be made 
higher than the transistor input resistance. It is 
possible to design a circuit so that the diode 
current is the right biasing current for the tran- 
sistor, and if this is done R1, R2, R3 and C2 
can be omitted. This would require that the 
audio amplification be made of such a value that 
just the right amplitude of R.F. signal is called 
for to give the correct D.C. from the diode (which, 
of course. is proportional to the R.F. signal ampli- 
tude) to bias the first transistor and, in order to 
hold this value, either AVC or a pre- detector 
volume control would be needed. The diode 
must also be connected in the correct sense to 
provide the bias of the right polarity -i.e., so 
that the current is applied in the forward 
direction. 

High- resistance Input 
It might be preferred under certain circum- 

stances to use a larger load than is presented by 
the common emitter transistor. A common 
collector circuit (equivalent to the cathode 
follower valve) could be used in the first audio 
stage. This has a comparatively high input 
resistance (roughly a times that of the common 
emitter circuit -say of the order of 50 K2). The 
price that has to be paid as a result is similar to 
that of the cathode follower, i.e., the absence 
of voltage gain in the stage. The factor contri- 
buting to power gain previously claimed for 
transistors is lost also because the output 
impedance is now lower than the input impedance. 

(Continued on page 883) 

Fig. 22.- Common collector, feeding common 
emitter circuit. 
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C.R.T. ISOLATION TRANSFORMER 
Type A. l.oso leakage windings. Patio 1:1.25 
giving a 23` hoost on secondary . 

108; 4 v., 108; 6.3 v., 10 61 10.8 v-, 
10 :6; 13.3 v., 106. 
now w ith mains primaries, 12 6 each. 
Type B. Mai,no input 220 

a) 7-íl volts. L pit 
has two taps h h nu-tease output rolls by 
23'7, and 50 20 respectively. Low capacity 
suitable for most Cathode Pay Tithes, 21'- 
Dittn for lì v. C.R. Tiles only, 17:6. 
Type C. Low capacity sound Iransfouner for 
IDie With 2 volt Tubes with falling emission. 
Input 220 246 volts. Output 2- 21- 21- 21 -3 
volts at 2 amps. With Tay Panel, 17:6 each. 
NOTE. -I 1. i rent ial to use 1010118 primary 
types with s T.V. receivers having series - 
connected haters. 

TRIMMERS, Ceramic, :0, 311, 70 pr., 9d. : lull pf. 
130 pl.. 1,3 ; 2311 pi., 16 ; 300 pf., 730 pf.. 1;9. 
RESISTORS. Preferred values, 10 oblIo to 10 [leg.. 
} 1v., 4J.: 1 w., 4d.: 1 u-., 64. ; 11 w., 8d. : 2 ,r.. 1; -. 
HIGH STABILITY. 1 w.. 1 °,,. 2. -. Preferred Galilee 
11111 ohms to la sieg. Ditto, 5"f,. 9L 
- vratt)j WIRE- WOIII4D RESISTORS (1; 3 

r 
10 watt y 25 ohms- t0,)Ú11 ohms { 1,6 
13 watt 1) l 2'- 
13,000 ohms -30,000 ohms, S le., 1/9: 10 w., 2;8. 

1210 PURETONE RECORDING TAPE 

1,200 ft. on standard 7" Metal reels. 
Spools 6 metal, 1/8, 7" metal, 2 3. 

FERROVOICE 1,20011. Plastic Tape 
25//- on Plastic Spools 

O;P TRANSFORMERS. Ilravy Ihay :m to A., 4'e. 
Multiratio, push -pall, 716. Miniature, 304, etc., 416 
L.F. CHOKES 13 -10 H. 60/ 65 mA., b' 10 H. 
80 ni A., 8 ¡6 ; 10 H. 1311 mA., 12/6. 
MAINS TRANS. 330.0.3511, 80 tnA., 6.3 v. tapped. 
4 v. 4 a, 3 v. tapped 4 v.2 a., ditto 230 -0.2511, 22/6. 
Bargain 30ll -0-310 65 tnA., 6 v. 4 a., 4 v ., 15/ -- 
HEATER TRANS. Tapped prim., 200 /250 v, 0.3 v. 
11 amp., 78 ; tapped sec. 2, 4, 6,3 v., 11 amp., 8,8 ; 

prim. 2311 v. See. 6.3 v. F amp., 100, 
ALADDIN FORMERS and core, tin., 8d, ; fin., 10d. 
U.3in. FORMERS 5937/8 art (ans T81/2, fin. S11. 

2in. and fin. sq. x I in.. 2'- e with cores. 
TRANS.-Midget Soldering Imo. 2011/220 v or 
2311123) v., 1619. Solon Instrument Iron, 241 -, 
MAINS DROPPERS. 

ßi 

n. v Ili[ Ail l. A,. Sliders. 
11.3 amp. 730 ohms. 4 /3. 1/. 2 amp., 1,01111 ohms, 4/3. 
LINE CORD. .3 amp., 60 ohms per foot, .2 a01p.. 110 
ohms tier fout, 2 -was, Bd. per foot. 3 -way, 7d. per foot 
LOUDSPEAKER, P.M. S OHM. 21ín. square. 17/6. 
Ile. Gootlnu[s, 171. 7in. s din. (:ooltnloelu, 211 -. 
31in. square, Elm., 21; -. sin. I'leasey, 111 
tilo. Glwdnams, 18/8. loin. R. A A., 30/ -. 
TOO Tweeter, 031671, 818. 12in. Plessey, 30 / -, 
WM. M.E. o-.Sk Mid, tapped O.P. imnsf., 24!8, 
15 ohm Plessey 1U wt. 12th. Wilk Tweeter, 971d. 
CRYSTAL DIODE -E.0 -, 2/ -. GEX34, 4, -. 
HI 

G 
HIGH RESISTANCE PHONES. 4,11011 ohms, 108 pr: 
MIKE TRANS!. 50 ; 1, 38 ea. ; luit : 1, Potted. 1013. 
SWITCH CLEANER Fh1idm squirt sport, 413 tilt. 
TWIN GANG TUNING CONDENSERS. 363 pi. 
nrinintnre lin. x 11 in. .x 1:i[., 10. -, .160043 Standard 
with trimmers, 9 - ; less trimmers, 8' -; midget, 76 ; 

single, 50 pP., 2 6 ; DIU pF.. 7' 130 pF., 8 ¡J, 
.Solid ,dielectric 110, 300, 300 pF., 3 /8, 
SPEAKER FRET, Expanded Metal Sliver, 
131in. s Utili , 21- each. 
GOLD CLOTH. 17in. x 29ín., 5/- ; 2.5it1.', 33ìn., 10' -. 
TTgao Oft. bin, wide, 101- it. ; 2ít. Sin. wide, 5;- It 

All Booed VALVES New & Guaranteed 
141.9 
184 
1.85 
IT4 
2312 
3V4 
3114 
3Y3 
5Z4 
6AM6 
6B8 
6BEu 
6E116 
6BWò 
OBW7 
OCHE 
61)6 
6F6 
OP; 
6J-3 
6.16 
IiJ7 
6KIi 
6K7 

8816KS 8/6 
80101,6 10/8 
86 1017 106 
81 60.A7 7'8 
s 6 6567 816 
8'81iV60 7'6 
6`6 BVOGT 6 
8:811X4 76 

10811X5 74 
8 8 11.46 71 
58 124118 101 
718 I2AT7 10;6 

10 8 I2AU7 108 
8:612AX7 10:8 
8 8 1213E6 1018 

10612B117 10,4 
76 12K7 816 
7 8 12t)7 818 
3 8 J3'Z.1 146 
8 8 Si) 8,6 
761434 11 
8 6 EAT) 1;6 
8;8 EABC8O 8;8 
5/6 EB01 06 

E13(113 8,6 11413580 
EBC41 1018 12i8 
EBF80 8/8 HVR2A 7 

12;8 MU14 I0,8 
ECFSO 10!6 1261 68 
ECFB2 101 PCC84 12 
EC1142 1016 
F'C.L81) 818 
ECL8'2 1211 
EFt39 7,6 
EF41 10:8 
EF3O 5¡8 
Equip. 
EF80 F;6 
Syly. 8 6 
F1F8O 10 6 
I:FY2 5,8 
EI.3L 5;8 
EL84 
EY3l 
EZ411 

EZ81 
1,1148 

PC084 12 6 
PCF811 10 6 
PCF82 10:8 
PCL82 10 6 
PEN23 8 6 
PL8S 10 6 
PY80 10'8 
PYSI 10'6 
PYs2 10.6 
SI'U1 5'6 
IJBC41 10 6 
UCH 411 10,'8 

10 6 l' F41 10,8 
11 6111.41 10 8 
10,8 UYU 10,8 
11;8 022 10,8 

1;8 X711 10,8 
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1958 RADIOGRAM CHASSIS 
THREE WAVEBANDS. FIVE VALVES 
v.\l'. 11; 711. 50 t, LATEST MULLARMULLAH() 

M. N'. 2uutu. -:,3d ,e. 0C1142, EF41, EBC41, 
1.. \Y. `lIO 111.-2,11110 00. EI.41, 1:041/ 

lo'[roulh guarantee. 
A.C. 200, 90 v. 4 -way Switch ; Short- Medinm- 
Long-Grand A.V.1'. and Negative feedlcrk 
4.2 salts, Chassis 131 s 31 x 21in. (:lass Dial 
lu x 41in., horizontal or 

verlical 
available. 

2 Pilot Lampe, Four Knobs Walnut or Ivory. 
Aligned and calibrated Cha s.e isolated from 
maps. 

io gns. Can. A Ins. 4;6. 
TERMS e Deposit 815.0 and six monthly 
ray-omits of 81. 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 
Sin., 171St loin., 25; -: 12111., 84-. 

RECOMMENDED FOR ABOVE 
CHASSIS 

* COLLARD * 
II IGIt- FIDELITY A(-TOCIIANGER 

Model R('456 
7in., 10hí., 121x. Records 

16. 33, 45, 78 r.p.m. 
4 SPEEDS -10 RECORDS 
With Studio" (1 " pick -up 

BRAND NITR' IN MAKER'S BOXES 
OUR PRICE £9.15.0. post free 

TERMS : Deposit £5.5.0 and six 
monthly Payments of £1. 

Spate required 141x. x 121111. Sin. 
above and Sin. below. 

Suitable Player Ca' (nets. 49'3. 
Amplifier Player Cabinets. C3 / -. 

GARRARD 4 -SPEED SINGLE 
RECORD PLAYER 4SP 

Brand new and folly guaranteed 12 months 

1 
AUDIO PERFECTION 

Designed to play 18, 33, 45, 78 r,'I.m. Records. 
7i"., ]Pin., 12m. Lightweight Xtal pick -up, 
GC2 turnover head, two separate sapphire styli, 
for Standard and L.P., euh plays 2,000 records 
Voltage 200/250 A.C. 

OUR PRICE î8.0.O rank. Post Free, 
Terms : Deposit 15 and 4 monthly payments 
of 81. Spice .required 14in. o 121in. Sin. 
above and 2fio. below. 

Amplifier Player Cabinets, 45/ -, 

ALUMINIUM CHASSIS. IS e.w -g. undrilled, 
With 4 sides,. riveted corners 30,1 lattice Ming 
holes, 21in, sdes, 7 x tin., 4 It 1, x bin., lí;9; 
1157in., 65; 13 5 1111e.. 86; 14 s (lin., 10,4; 
13 x 14in., 12,6: IS x 16. Sin.. 10 8. 

TRANSISTORS. Audio, 10; -. E.F. 2.6 Mets, 
21 -. Millard 0071, 20: -. 
SUPERHET COIL PALE- 2716. Miniature 
size 24in. x 2f in. x l lin HIGH "Q" Dist 

Owred 
Coils. Short, Medium, Long, Gram 

achiog. Single hole fixing with connec- 
tion diagram and circuit. 463 Kea. I.F. 
COLLARO. 4 -speed Motor and Turntable 
with selecting switch for Ili, 33, 43, 78 
r.p.m. lecords. 251.050 v. A.C. 50 cps. Also 
HIGH FIDELITY Lightweight Pick -up Acos 
Xtal turnover head, separate Sapphire styli 
for L.P. and Standard records. SPECIAL 
OFFER. THE TWO I 64.12.6, post 2 ¡0. 
Cut Out Board, 14 n 1111M., 0'-, 
SUITABLE AMPLIFIER- PLAYER CABINET. 
Ready tut out for above, 45/-- 

CRYSTAL MIKE INSERT by Act's, prezisinn 
engineered]. Size only II x 3/16in. Bargain 
Price 8i1 No transformer required. 

CHAMPION VHF FM. TUNER, 
18-96 me s. 

3 51111C,I val e. I superhet tipi ng hear:. 
Maroon and ureani receiver styled cab n,1 
12 s 6 x tiin. t'ecOIres: This is .a Pelf -pewrn I 

0 v. .4.C. SHF (roll Adaptor w ill. 
' I ai big and -enduing data and a screen. I 

,.al .l for connection to pick -up Pockets of at,/ 
milli, radm-braur or ampli)'rr. 
//rand new with 1.2 ti unties' guarantee. List 

pr: e, 16 gis. Our price, iOgns, caul. 4,6. 

Volume Controls 
Long spin,lles. Gliaran 
leed I ,ear Mi,iget 
10,000 (dims t0 2 Meg. 
NO S,. S.P.Sw. 1)1'.0w. 

3- 4'- 49 
Linear or Log 'flacks. 

88 LABIO COAX 
l'enli -air apace,) l'oll- 
tbene insulated. }in. dia 
stranded core. im 
Losses cut 50°° yd. 
Fringe Clrality 1 16 

Air Spaced, 1I yd. 

COAR PLUGS... 1:- DOUBLE SOCKET 1 3 
SOCKETS 1 OUTLET BORES ... 4,1 
BALANCED TWIN FEEDER yd. Od. 611 or 311) ohws 
DITTO SCREENED per yd. 1' -, I0 ohms only. 
WIRE-WOUND POTS, 3 WATT, Pre -Set Min. 
T.V. Type. All values 25 osons to So K., 3- ea 

U 1:.. 4 : -. I l'ai hou 50 K. to 2 ln., 3 -I. 
WIRE -WOUND 4 WATT. rods :if iii. spindle 
Valdes, 110 ohms to 531 K.. 5,6; 100 K.. 6 8. 
CONDENSERS. Neu stock. .00l mol. 7 IV. 
'r.C.('.. 5,6; Ditto, 20 kV., 9 6; Ilm il. le 5c0 pf. 
Hines 6d.; Tubular 30i V. .001 tu .oI mid., 9d,: 
,143, I. 1; -:.t3, 116; -3330 v., 1,9:.1 1:311 r., 9d.; 
.1 liI) v., 1 3 ;.1 mfd., 2,11011 volts, 3,8, 
CERAMIC CORDS. 910 v., .3 pf. to .0I nifd.. 10d. 
SILVER MICA CONDENSERS. I1"; 5 pf. to nee 
pf., 1 -: E011 pf. to 31011 pf., 113. ('lore tolerance 
(_ 1 'F.) 1.5 pP. to 47 pF., 1;6. Ditto, P/4 511 I F. 
to 613 pF., 1 9: 1,11110 pF. to 3,000 1,F'., 2' -. 

I.F. TRANSFORMERS 7/6 pair. 
465 He s Slog tuning Miniature Cao. 21ín. s 
lin- lin. High Q and good laodwidth, 
By Pie Radio. Data sheet supplied. 

Weerite 51200 IF 485 Eco 12,6 per pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1 3511 v. 2 - nuil5 v 2'- Si II; :66 v 56 o, 22 Shit,.4616 +163 6- 
J - 16i :116,. -íU0 v '3 +20:aTi V. 5 8 

tac ,. I3 el- ül+ 1J50 v. 46 
N :+la v. 2.9 CAN TYPES ÿ24 32-1311 v C 6 
111 41,0 V. 61 lira 3d, 204 50':,50 v ' - 
Iti 31/0 N. 4,- 16;.30 v. 3;6611 + 1I10, 330 v. 11 6 
32 450 v. 51 32:350 v 4'- 100 .12011,275 v. 
25 23 . 115 lu 750 v 1/6 12 6 
30 23 v 1 ¡9 300;12 v 31- 1,006 0 1,00016 v 
30.30 v. 21- 8 16450 v. 5/- 6 8 

SENTERCEL RECTIFIERS. E.H.T. TYPE ILY- 
BACK VOLTAGE- K3'211 2 kV.. 5 -: K340 3:1 
kV., 7 -; KS '45, :3.0 IV.. 716; K3;311 4 kV., 8; -; 
113 11111 , v kV., 14 6, :,0 e.1, e. voltage, 311 °° of above. 
MAINS TYPE CONTACT COOLED 250 e. 50 nIA 8 6; 
230 v. 05 010., 9 8, 8rlei.ilm1 210 y. 63 mA., 70. 
COILS l\'earite P " tys:e. 3 - each. Oemor Midget 
" Q " alpe adj. dust core, from 4' -, All ranges. 
TELETRON. L. A Med.T.R.F., ,v ith reaction. 3 6. 
FERRITE ROD AF.BLA1.4, M. W 09: M. s I,., 126, 
T.R.F. COILS A,HF 71- lair. H.P. CHOSES, 2 8 
FERRITE ROD Sin, x 3/8in. dia., 10 

JASON F,N. TUNER COIL SET, 261 -. H.F. 
coil, aerial coil, Oscillator coil, two Lk'. Da 
formers 10.7 Reis. Detector transformer and 
['cater choke. Circuit hook using four 100116, 
2' -. J.B. ('haaaie and Dial, 19/6. 
complete Jason F.M. Kit, 85.18.8. 
With Jason superior calibrated dial, 28.15.0. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS; 
- 2 l i n l'_ 1 1 nip., 8:9:2 11'3; 4 a., 17.8. 

CHARGER TRANSFORMERS. Tapped input 20:1 
2511 v. for chanting at 2, 6 or 12 v., 11 amp., 15 6. 
2 amp.. 171; 4 amp., 2216. 
VALVE and T.V. TUBE equivalent Looks, 5,' -. 
TOGGLE SWITCHES. 8.P.21 -- D P.3'8. D.P. D. T.4 - 
WAVECHANGE SWITCHES, 
5 p. 4 -way 2 wafer long spindle ... ... 6 8 
2 p. 2 -way 3 p. 2 -way short spindle .. . 2 6 
2 p. 6 -way 4 p. 2 -way 4 p. 3 -way long spindle 3 8 
3 p. 4 -way, 1 p, 12 -way, long spindle ... 3 6 
VALVEROLDERS, Pax. Int. Oct., 4d- EF50, EA50, 
6d. BRA. CRT, 1 3, Eng. and Amer. 4, 5, 6, 7, and 
9 pia, 1: -. MOULDED Maeda and Int. Oct., Od. 
B7G BSA, BOG, BOA, 9d., B7G with can, 1;8. 
VCR97, 2 6, 598 with can, 218. CERAMIC EF50. 
B7G, BOA. lot. Oct 1! -. B7G with con, 1 9, 
BLACK CRACKLE PAINT, air drying, 3.- tin, 

NEW AND ENLARGED SHOWROOMS NOW OPEN 
OUR WRiTTEN GUARAN rEE WITH EVERY PURCHASE. Pleas3 address all Mail Order: correct.), as below 

RADIO COMPONENT SPECIALISTS 3PÉNWHITEHORSEeRD.PWEST 
CROYDON 

Tel. THO 1665. Buses 133 or 68 pass Boor. 48 -hour postal service, P. & P. I, -, ores L2 post free. (Export Extra.) C.O.D. Service 16, 
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BRIMAR/ FERRANTI. VR75 30 VR105'30 17'- VR150 30 15'- lACB 181- 1D5 1136 17.'- 1LA8 1LD5 1E5 181- 1S4 16'- 185 18/- 1T4 161- lU5 IF'- 2A3f 27'- 2D21 15'- 3138 3Q4 ui'- 3@56T ln - 394 3V4 lli:- 4D1 17'- 5194áY 51140 201- 5V413 5Y30T 17 5Z3 °M 5Z4G 17'- 13A7 27/- BASG 8A8GT BAGS 24;- 
6AG6G 20 - 6AK8 18.- BALS 12 - 6AM5 I B- BAMB 21'- 8AQ5 16 - BATB 11 - 6AU6 '21 6B46 '27 - 8B8 8B8GT 241 88A8 16' 8BE8 18¡ 8BG80 - 8BH8 
8B18 161- 8BR7 24'..8297 28 BBWB I6'- 8BW7 19/- 8C4 13 - 8C6 24 - 6CD8G :11 - BCHB 17 - 6136 24'- 6E5GT 18' 6E80 20:- 8G80 18'- BHBGT 14 - 8156T 17,- 
877G 877GT - MGT - 8K76 13K70T - 8K80 8K9áT 8L6G 24 - 8L7 22 - 6N7GT 25: - 6Q7á BQ76T 8R70 201- 8SA7 227. 8877 20'- 8S117 1 v- 6SL7GT 
8SN7GT 2ii- 8SQ7GT 2U'- 6U5 8G5 6U50 - 61770 8280 BVBGT 2" - 6W2 Is - 8X4 II r- 8X5áT 17 - 7A2 (5i7) 7A3 24.-7B8 7B 7 7C5 7C8 2" - 7D3 7D5 7D8 7D8 241- 7D9 161- 787 7K7 2" - 7R7 787'21 - 7Y4 77,'- 7Z4 141- 8D2 8D3 24 - 9BW8 18'- 9D224:- 9D818,-- 10D114;-11D3 11D525'. 12A812AH8 18 - 12A18 
141- 12A17 19/- 12AU8 12AU7 12AX7 I'.' - 128A8 10 - 128E8 12BH7 !' - 12C8áT 24 - 12J5GT 17'- 1277GT 12K70T 20'- 12K8GT 21 - 12Q76T 129E7 20'- 12LS7GT 25 - 12SQ7GT _) - 125A7GT 21 - 12U50 I - 13D1 171- 14B8 14H7 20'- I4R7 1957 24 - 15A2 15D2 27'- 18 24'- 19AQ5 I6'- 19BG80 24;- 20D2 ' r - 21A6 211- 25A8G 25L8GT 201- 2524G 17 - 35A5 35L6GT 204- 35W4 1 1 ¡ - 35Z4GT 35Z517'- 42 43 21; - 50A5 29/- 5005 1x; - 50CD8á 31, - 50L80T 201- 75 " 3 ; - 
7 7 2 1 , - 8 0 8 0 S 1 7 , - 8 3 1 5 - . 8 0 7 2 5 1 8 2 9 1 , - . 
MARCONI/G.E.G. B36 B85 25 - B152 B309 19'- B319 20 B339 19'- D42 13'- D43 Ie - D83 I1 - D77 D162 12'- 11A30 37'- DH83 DH78 20'- DH77 14i- DH81 4S'- DH101 29'- DH107 DH142 11'- D8147 DH149 2(l'- DH150 14-- DK91 18 DL63 20 - DL82 48:- DL145 Ili'- DN41 DN143 24 - H63 17;- 
1130M 27'- HD24M 18;- HL2 Ui - KT2 23'- KT24 KT33C 27'- KT38 24 -KT41 27'- KT44 KT95 24'- KT55 34/- KT81 KT63 KT71 2,'- 11274 11 )- KT78 20,- KT81 27'- KT101 31:- KTW83 20'- KTZ41 24:- 1117,03 20i- L83 17:- L77 201. LN152 19 LN309 25'- LN319 23'- LP2 In - LZ320 2 - MH4M 
MH41 1:3 MED4M ^ '- MHL4 13'p]T4 '5 71 24'- ML4 13'- MS4BM CL MSP4 (5'7) 21 - MSP41 (5) 20,-MU14 19'- MX40M CL "- - N16 I+- N17 N18 
N19 1r, - N37 20 N4326'- N78 18 - N142 ln.- N145 N147 N148'20'- N150 N151 16'- N309 21;- N329 15/- N349 - N727 6AQ5 P2 I5'- 
PCF80 2'/. PX4 3 1 ' - PX25 62 - QP21 ^ - . t U10 1114 1 7 : - II16 1717 27 - II18 20 u1: - 031 ° o U33 1335 137 27/- U43 U' 1145 U97 21 U50 17- 1152 7354 2"'- 
070 U78 1 7 - U78 11 -1181 U82 1784 W - 73107 U142 1 I - 73193 17,- 73145 14'- U147 U199 R U150 11,- 0329 24/- 11339 20 U709 11 : W17 16 - W21 171 

W42M 21- W8151/CL 27'- W78 20- W77 18.- W81M - W101M 31'- W107 In W143 20 - W145 18,- W147 W148 W149 20.- W]50 W727 8BA8 
1 6 ' - W729 IA tr- WD142 1 7 - X19 LS'- X22MC - X24 4 1 ' - X41C 27- 3183 21 - X85 27 - X78M 24'- X79 P'r- 3110111 :N - X109 X142 10:- X143 211- X145 
221- X147 X149 94;- X150 X719 X7271BE8 282 19 - Z22M 23/- 288 31;- 277 21:- Z142 2150 11,'- Z319 48,- 2329 24:- 2359 20 2719 19;- 2729 'AI- 
Z759 27;- ZDI7 Z1)152 IB -. 

MAZDA. AC HL 17"- AC'HL DD .23, AC P4 AC Pen (5'7) ACl9G'VM 24- AC'TH1 AC'TP 31 - AC VP1 (5 7 AC'VP2 2 '- AC2)Pen z - AC2 Pen DD 
AC4 Pen 27'- AC5!Pen 24'- ACS'Pen DD 27- Dl 1" - DD41 14'- DL910 17'- HL23 Ui'- HL23DD 18'- HL41 17- HL41DD HL42DD HL133DD 2" - ME41 
ME9I Ls - P81 17'- Pen 25 15'- Peo 44 Pen 45 Pen 45DD Pen 48 27' Pen 383 21'- Pen 384 27- Pen 453DD Pen DD4020 34.- QP25 27'- QP230 2r:- SP91 
SP81 27 - SP181 24/- 8P210 20'- T41 III"- TH41 27 - TH233 34:- TH2321 TP25 27'- TP2820 3J1- U22 D24 :n '- 1125 24:- 1.126 2" - 0191 2, - 11201 17 - 0251 
24- 0281 20'- 73282 231- USO1 21 13403 1 7 " U 4 0 1 1 1 ' 1 1 8 0 1 3 1 - 04020 1 7 - UC92 1 3 - UU5 I71- IIUa 20'- UU7 17 U08 27 - UU9 I 1 '- VP41 VP133 :51'- 
VP210 2:: VP1322 24I- 1C1 1C2 - 1F2 1F3 16'- 1FD9 18'- 1P1 1210 1211 U:'- BC9 6015 18'- 77C31 24'- 601 1" - 8132 12 - 8133 2" - 6F1 27 - 6F11 18 - 6F12 
8E13 24 - 6F14 271- 8E15 16 . 8K25 20 - BLl 21!- 8'SOL2 191- 8L18 2n - 8L19 21 - 6L34 I,; - 8LD3 14 - 6LD20 14 - 61E1 8M2 18,- 6P1 2" - 6P25 24 - 6P26 ^_"i- 

20P5' 4 - 30C1 23;- B0F510F1i0F3 
'21 
30L1 209, 

180P140LD33pP1201IISOP18 I0P1330PL11oP14 2u- 20D1 I6- 20F2 20L1 20P1 27 - 20P3 21- 20P4 271 
2,1 

MULLAH!). AZ1AZ3117 -AZ4114 -CBL127/-CBL81CCH35CL4 24'-CL3320'-CY1CY8117.-DAC32(M'CLIDAF91DAF9818'-DCC9024'-DF38(M TL) 18;- 
111111 DF92 DF98 DF97 - DK32 23 D1140 22;- DK91 DK92 DK98 DL38 DL35 Ie DL71 DL72 16,'- DL92 DL99 DL98 1r,!- DM70 11)1- D026 341- 
11030 25 DW2 I4'- DW4 350 DW4 500 17 - EA50 10!- EABC80 18 - EAC91 20-- EAF42 EB39 17:- EB41 EB91 12 - EBC33 2o - EBC41 EBC90 EBC91 14'- 
EBF89 lx - EBL21 EBL31 24 EC31 la - E052 2090 20'- EC91 lr, - EC92 1s'- ECC32 ECC33 ECC39 ECC35 23 - ECC4O 24 - ECC81 ECC82 ECC83 19'- ECC85 
20 - ECC88 50, ECC91 27'- ECFSO '2:: - ECHO 27/ ECH21 ECHS5 24.- ECH42 ECH81 18 - ECL80 L"- ECH83 I B'- EF9 24'- EF22 EF38 EF37A 41- 
EF39 20 - EF40 211 EF41 10 - EF42 I a - EF50 EF54 EF55 24'- EF80 FFSS 191- 2E89 24 - EF89 10'- EF91 24 - EF92 18 - EF93 16 - EF94 24'- EF95 EK2 
EK82EL91 

IS EL820 ELI ELM. E 4 EM34EEM90 EM9137 EN3138 'SN32L41 
E 

13N91S ^i 
EL50 27 

EY51 1 

EL81 21 '- EL83 27 - EL84 I4'- EL85 181- EL90 - 

E240 EZ41 E280 2281 E0 111- FC2 FC2A 2';1- FC4 FC13 FC13C 27 - FW4'500 FW9 800 2" - 
EYSl I;- E294 27 - EY91 11 - EZ35 17- - 

Z9 
16'- H1190 18,- HL13 111.13C 171- HL92 181- HY90 11/- 1W4:350 1W4 500 17'. KBC32 KF35 181ßZ30 

17:- t1Z32 G233 OZ34 2U - HBC90 HB091 ü'- HF93 K1132 23'- ELM 78 '- KLL32 23'- MT37 13 - PenA4 24i- 
PenH4 l.í:- Pen4DD 27'- PARCH 18'- PC284 201- PCP82 PCL82 23 - PCL83 t"'- PL33 2" PL38 21'- PL38 27!- pL82 IO pL83 21; PL820 14.- PM2A xl- 
PM28LM 15,' PM12M 20'- PM22A(5) 23' PM24A 271- PM24M 22 

-,PTH30C'i:PUABC80 
PY3IIAF42PY80 1::,- PY8117;- PY82 11 - PZ3020;- QP22B 17'- 

8E2 23/- SP4 (7) 8P13-8P13C 24'- TDD2A 781- TDD4 25 - TH21C 36,- 
17 - 171141 12 - 1711C41 14'- IIBF80 UBF89 IB'- U8L21 24 - 0092 13'- 11CC84 OCC85 201- IICF80 a 

IICH21 24'- 110H42 UCH81 18, OCL82 23'- UCL83 23 - IIF41 16.- 11F42 1180 11F85 119 - UF88 
UF89 11L41 16'- I7L44 27'- UL84 l6,'- 11M4 11M34 1 8 - URIC UYIN 1 7 ' - UY41 17285 I I- VP4B 21 

21113 10;- 8AB7 14;- 6C5GT 17'- 12H8 10 - 129C7 2"'-r 12SN70T 2.7- 25ZBGT 17 85A1 :^ 

2i-iáv1 ii- PoST 1 - Great Britain s Valve Mail Order House 
RADIO BULLS 

246. HIGH ST_ HARIESDIN MITI 

VALVES 

"ASPDEN" 
TAPE RECORDER KITS 

?-,AY: '5 Fr,: 

Atata 
w,.1y,p 

:37 

- _`.: 

,11,11:15, 

'3::if:;:ir.4T§: ?:';, if;;is;:. l;i.">:81ri::i"si:>:ï:: 

TAPE. 1)1 I KS, 2- speed. twin track, easy to assemble kits 
with lIne.t motor, Ferroxcube heads and full instructions. 

MODEL 582 for lin. spools. kit £8.5.0. 
MODEL 782 for 7in. spools, kit £9.5.0. 

Either model assembled and tested, 30, - extra. 

AMPLIFIER -kit, 2[. watt record'replay, 2 recording posi- 
tions, neon indicator. etc., £5.18.0. Power pack kit for 
above, £2.18.6 (both 11 ithout valves). Carr. and packing extra. 

YOU CAN BUILD A QUALITY TAPE 
RECORDER 

M. G. from Baghdad Writes :- 
.. really nice to have this amazing tape deck." 

D. B., Malaya, writes :- 
"The recorder is now working as well as a commercial 
model and 1 am very pleased with it." 
This tape deck and amplifier is being used in the Antarctic 
by an Expedition member. 

Send stamp for full particulars to / '. S. ASPDEN 
Stanley Works, 

Llancs. 
Rd., 

IR E P A N C O 
HIGH GAIN TRANSISTOR COMPONENTS 

STANDARD RANGE 
Ferrite Slab Aerial Type F52. Designed for Long and Medium 
Wave reception with transistor portable superhet receivers. 
Slab s-ze 51in. it ¡in. x 5/32in. Complete with fixing brackets, 13/6. 
Combined Oscillator and Ist I.F. transformer Type OTI. 
I3 /l6in. sq. x Isin, I.F. Frequency 315 kcfs., 11/6. 
2nd kF. Transformer (315 Kc /s.), Type TT2., 5/.. 
3rd I.F. Transformer (315 Kc /s.), Type TT3, 5/, 
I.F. Transformers enclosed in iron dust pots with slug tuning. 
Push Pull Interstage Transformer Type TT4. Ratio 1 : I 
C.T. Stack size Ihin, x I I /16in. x 7 /16ín., 3; 6. 
Push Pull Output Transformer, Type TT5. Ratio 15 : I C.T. 
(Size as TT4.) Matched to 3 ohm speaker, 8/ -. 

MINIATURE RANGE. -For pocket receivers. 
Ferrite Slab Aerial Type F53. Medium Wave only. With 
fixing grommets. Size 3in. x tin. x 5/321n., 7/6. 
Oscillator Coil Type X08. Medium Wave only. Overall size 
Sin. dia. x lin. Enclosed in Ferrite pots, 5/ -. 
1.F. Transformer Type XT6. Suitable for Ist and 2nd I.F. 455 Kc /i. 
Size Sin. sq. x II /16in., 10/ -. 
I.F. Transformer Type XT7. Designed for 3rd LF.T. -or detector 
I.F.T. 455 Kc /s. Size as XT6, 10 / -. 
Push Pull Interstage Transformer Type TT9. Ratio I : I C.T. 
Radiometal Core. Size ./in. x sin. x 13/32in., 12/6. 
Push Pull Output Transformer Type TTIO. Ratio 8 : I C.T. 
Matched to 3 ohm speaker. Size as TT9, 12/6. 
Practical and Theoretical circuits enclosed with each Repanco 

Transistor Component. 
Send S.A.E. for complete list o Repanco Quality Components. 

Mail Order and Trade : 

RADIO EXPERIMENTAL 
PRODUCTS. LTD., 
33, Much Park St., 

COVENTRY 
Tel. : 62572 

Wholesale Enquiries and Export: 
REPANCO, LTD.. 

O'Brien's Buildings, 
203 -269, Foleshlll Rd., 

COVENTRY 
Tel. : 40594 
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February, 1958 PRACTICA 

There is still about the same current gain as with 
the grounded emitter circuit, however, and as the 
stage is feeding a following transistor without the 
use of a transformer, so that current drive con- 
ditions are needed, there is little to choose 
between the two methods of connection from a 
gain point of view. Choice can be guided, there- 
fore, by the loading conditions needed. 

Fig. 22 gives the two -stage -circuit using 
common collector input. The first stage is 
converted from the original simply by omitting 
the collector load resistor and removing the 
emitter by -pass capacitor so that the emitter 
resistor forms the signal load -signal is extracted 
from the emitter, of course. A snag arises, how- 
ever, when considering the base potentiometer. 
R2 had been chosen to be large compared with 
the transistor input resistance, but now that the 
input resistance is so much higher this will no 
longer apply, and some input signal will be lost. 
To increase the value of R2 sufficiently to reduce 
such loss to the same proportions as before 
(increasing R in proportion) would result in a 
very small potentiometer current (around 5µA) 
which no longer would satisfy the need from the 
point of view of stabilisation that this should 
be large compared with base current. If the 
amplifier circuit were to be fed from a diode 

Fig. 23. -D.C. co (pled version of Fig. 22. 

detector as previously discussed choice would 
have to fall on a diode with a reverse resistance 
of the order of f MS2 -the Brimar GD5 is a 
suitable choice. 

As the emitter of the first transistor and the 
base of the second transistor have both to be kept 
at slightly above earth potential there seems little 
point in using two separate resistors, R3 and R5, 
for the purpose and to use C2 for the purpose 
of keeping them apart. One could simply tap 
in the emitter of the first stage into R5 at a 
suitable point or, using a rather more refined 
technique, design for the same resistance in both 
circuits. Fig. 23 avoids the dilemma of R2 by 
using the single base resistor method of stabilisa- 
tion and shows the D.C. coupling method just 
discussed. R2 and C2 are introduced to provide 
the D.C. feedback conditions for this method of 
stabilisation. C2 is large enough to prevent R2 
from acting as a signal load. Note that in this 
case there is no signal feedback through the D.C. 
feedback R1 because the collector is at earth 
signal potential. 

L WIRELESS 883 

A word now about the choice of component ' 
sizes for the circuit in Fig. 23. As before, the 
first stage is designed for a collector current 
around 500µA and the second stage around 3mA. 
The potentiometer R3, R4 cannot have the same 
values as before, however, because the lower limb 
carries the emitter current of the first stage, 
Fig. 24 sufficiently represents the situation for the 
calculation of values. The conditions are that the 
junction must be at a potential of 1.6 volts as 
before. R3, R4 must carry a current large com- 

Fig. 24.- Interstage 
D.C. condition. mA. 

R4 

/-6 V. 

pared with the base current of T2, which is 
50µA, also as before, and R4 carries in addition 
the f mA current for TI (emitter current being. 
of course, nearly enough equal tó collector current 
for this purpose). 

To satisfy these conditions R4 is going to be 
quite small. This resistor, as before, causes a 
loss of signal, but it will be seen that the circuit 
simplification has removed one of the two 
resistors in which signal is normally lost, and so 
R4 can be made lower than the equivalent resistor 
in the usual common emitter circuit. Supposing 
it is made 2.2 KS2. This is still about three times 
the input resistance of the transistor working at 
3 mA current. To produce 1.6 volts at the 
junction requires a current of 2 ', or near 

auk 
enough .75 mA. Deducting the f mA due to TI, 
.25 mA must flow through R3, which is high 
compared with the base current of 50 µA, as was 
desired. R3 must drop 6 -- 1.6, or 4.4 volts at 

4.4 
.25 mA and so its value must be .25 KS2, i.e., to 
the nearest value, 18 K<.1. 

Practical Application 
How then are these thoughts to be put into 

practice? The circuit of Fig. 18 can easily be 
wired on to the chassis, using the spare socket 
not used for the amplifier circuit to support the 
components and coupling to the amplifier as built 
to the original design in accordance with Fig. 21. 
One half of the tuning capacitor is used and a 
medium wave coil tapped at a third of the wind- 
ings from the earthy end is required. A suitable 
coil would consist of 120 turns of 32 D.S.C. wire, 
tapped at the fortieth turn, wound on a piece of 
ferrite rod as used for ferrite rod aerials. A 
Terry clip of appropriate size screwed to the back 
of the chassis will hold the coil upright. The 
diode is a Brimar GDS. RI is 47 KS-2 and Cl 
470pF, making the time constant around 25 by 
the formula previously quoted, which is nicely 
within the range of 1 to 100 given. It seems 
unnecessary to give a layout drawing for these 
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884 PRACTICAL 

few components. It should be reiterated that the 
result is only a comparatively insensitive receiver, 
and a good aerial and earth is necessary unless 
the signal strength is high. 

If desired, now, the amplifier could be rewired 
to the common collector input circuit and 
the signal strength and selectivity compared. 
Remember to remove the transistors from their 
sockets whilst making the changes in wiring. 

An experience of the author whilst working 
on these circuits indicates the need to remind 
constructors that there is continuity between 
input and output circuits of a transistor. If, in 
a two -stage valve amplifier, one stage fails to 
work the whole amplifier fails to give results and 
the fault is obvious. Not so with transistors. 
Even though the first stage of the transistor 
amplifier is not operating, say because of the 
absence of collector current, the second stage will 
receive some signal and the apparent result will 

(a) (b) 
Fig. 25.-A transistor detector stage. 

simply be less gain than expected. So, if the 
amplifier is not giving results as expected do not 
assume that both stages must be working in some 
degree. 

Detector Providing Gain 
It would be an attractive proposition to use a 

transistor as a detector if the current gain of 
the transistor could be used in addition to the 
diode property of detection. The base /emitter 
junction improves detection efficiency. Fig. 25 (a) 
no base D.C. bias is applied, the current through 
the junction would favour half -cycles in one 
direction more than those in the other direction. 
Here is the perfect current coupling, and an 
amplified version of the R.F. signal with the 
distortion caused by the detector action appears 
at the collector. In practice, sometimes it is 
found that a slight D.C. bias to the emitter /base 
junction improves detection efficiency. Fig. 25 (a) 
gives the basic detector circuit and at Fig. 25 (b) 
a bias potentiometer has been added. 

Regeneration 
Those who have worked with simple valve 

circuits will remember that by feeding some of 
the R.F. back from anode to grid in the correct 
phase losses in the grid circuit can be reduced, 
thus effectively increasing the gain of the circuit. 
If this reaction or regeneration is overdone, of 
course, the circuit bursts into oscillation. To 
avoid oscillation the loop gain (i.e.. forward 
through the valve and back to grid via the coup- 
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ling provided) must be kept below 1, and 
generally an adjustment is provided so that the 
maximum feedback can be used short of oscilla- 
tion. The transistor is sufficiently similar to 
encourage the belief that similar measures can be 
taken. The method is to set up a circuit that will 
oscillate (not quite so easy, it seems, with 
transistors as with valves) and then provide an 
adjustment that will either reduce the coupling or 
reduce the gain of the transistor -the latter 
method is perhaps easier to adjust to give smooth 
reaction. 

Using a point contact transistor it is possible, 
in theory, to induce oscillation using a grounded 
base circuit with the tuned circuit in the base lead, 
as in Fig. 26. This is because a resistance in this 
position gives positive feedback (and a tuned cir- 
cuit is equivalent to resistance at its resonant 

Fig. 26. -Point 
contact transistor 

oscillator. 

frequency) and a grounded base connected tran- 
sistor of this type has a gain greater than 1. 
The grounded emitter circuit cannot be used 
because a resistor in the emitter circuit gives 
negative feedback, as with valves, so the greater 
gain of this circuit cannot be used to provide 
oscillation in this way. The junction transistor 
is no use, either, because its gain as a common 
base amplifier is less than 1. So, a circuit remini- 
scent of the method of obtaining regeneration in 
the case of a valve is used in the present case. 
A secondary coil is coupled to the tuning coil in 
the input circuit and this secondary winding is 
included in the collector circuit, so that there is 
inductive feedback. The coil must be connected 
the right way round. of course, for positive feed- 
back. This coupling is arranged so that the 
circuit oscillates. 

The feedback control is then added so that 
oscillation can be stopped and the circuit adjusted 
for optimum sensitivity. The coupling needed 
will depend on the frequency being operated. If 
this frequency is fixed, as with an I.F. stage of a 
superhet, the regenerative coupling can be preset 
but, if the frequency varies, as when a straight 
receiver is tuned, the regenerative control is 
best left in the hands of the operator. The 
method could be to adjust the relative positions 
of the coils; this would suit a preset system, but 
would not be convenient otherwise. Alternatively, 
a variable capacitance control could be used. The 
method actually adopted in the present case is to 
adjust the gain of the transistor by varying the 
base bias as will be shown next month. 

(To be continued) 
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SKILLED 
MEN! 

HERE'S A NEW WAY 
TO BETTER YOUR INCOME! 

Up to £25 tax -free bonus plus first rate 
wages for two weeks of your time 

Are you in a skilled trade? Then you can 
probably add a tidy sum to your income 

by joining the Army Emergency Reserve. 
For one thing, you get pay and allowances 
at full Regular Army rates whilst in camp. 
And the more your skill's worth in civilian 
work, the higher your Army rank and pay. 
Better still, you also get £9 -£25 bonus tax - 
free (£50 if you are an electronic specialist). 
For this you just spend 15 days a year at 

VACANCIES 

FO R 

ARMAMENT ARTIFICERS 

RADIO RADAR 

AND 

ELECTRICAL CONTROL 

a camp, working on your own speciality. 
And money's not the only profit you get 
from that. You get a grand refresher course, 
giving you a lot of new ideas, and putting 
you right in touch with the latest Army 
developments. And you get a welcome 
break from the usual routine, with sports, 
games and a great social life. For the place 
is full of people with the same interests 
as yourself. Don't miss this chance! Send 
off the coupon now to: H.Q., A.E.R., 
R.E.M.E., Broxhead House, Bordon, Hants 

POST THIS OFF RIGHT AWAY 
Please send me -a ithout obligation -the illustrated tookkl 
telling all about the Army Emergency Reserve. 

NAME 

ADDRESS 

PIVfAER 
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THE LINEAR `DIATONIC' 
A 10 -WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER 

A special feature is the compactness 
of the unit. Full advantage has been 
taken of latest component miniatur- 

e cation developments to produce a 
10 -watt Hi -Fi push -pull amplifier 
incorporating tone control pre-amp- 
lifier stages within the measurements 
of9x7x61ins. 
In addition two high impedance in- 
put sockets are provided for micro- 
phone and gram, etc. Each input has 
its associated 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 Inner. 

L45 MINIATURE 4 5 -WATT 
QUALITY AMPLIFIER 

Size only 6 x 5 x 51in. high. 12 d.b. 
Negative Feedback, Sensitivity 30 m.v. 
for full output. 3 Mullard valves. 
ECC83 Twin Triode, EL84 Power 
Output, EZ90 Rectifier. Separate 
Bass and Treble Controls. Mains 
switch incorporated in control. For 
200 -250 v. 50 c.p.s. A.C. Mains. An 
ideal unit for use with Gram. or' Mike.' 
Output matching for 2 -3 ohm speakers. 

Retail Price £5 -I9 -6 
Also available : LG1 3 -watt Gran 
Amplifier. 49,9. LT,45 Complete Tape 
Amplifier. 12 gns. " Conchord " 30- 
watt Amplifier. 15 gns. 

WITH INTEGRAL PRE -AMP 
FREQUENCY RESPONSE 

+ 2 d.b., 30- 20,000 c.p.s. 
MAXIMUM POWER 

OUTPUT 
In excess of 14 watts. 

RATED OUTPUT 10 
WATTS. 

SENSITIVITY 
Volume (1) 22 millivolts 
for rated output. 
Volume (2) 220 milli- 
volts for rated output. 

TREBLE LIFT CONTROL 
Continuously variable + 
6 d.b. to -13 d.b. at 
12,000 c.p.s. 

BASS CONTROL 
Continuously variable + 
13 d.b. to - 18 d.b. at 
15 c.p.s. 

HUM LEVEL 
Referred to maximum out- 
put and including integral 
pre -amp - 60 d.b. 

HARMONIC DISTOR- 
TION 
0.19;ó measured at 6 
watts. 

NEGATIVE FEEDBACK 
Total 32 d.b. including 
24 d.b. in main loop. 

S -9 MAUDE STREET, LEEDS, 2. 
Tel. 2 3 1 1 6 

Weight 121 lbs. Power consumption 90 watts. 
For 200 -230 -250v. 50 c.p.s. A.C. mains. 
Outputs for 3- and 15 -ohm speakers. 
Chassis finish stoved Blue -Grey hammer. 
HIGHEST QUALITY ! Retail price 
MAXIMUM RELIABILITY! 
AT A PRICE YOU CAN 
AFFORD. Available through GNS' 
your local dealer, leading mail order firms, 
or direct from us. Send S.A.E. for descriptive 
literature. 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

SEE THESE FINE BARGAINS 
AT The Talk -a towed Shop 

RECEIVER TYPE R.I392 
Frequency 95 -t50 \ic ;;2 -3 Metres). Air Tested 15 Valve 
Superhet. Valve Line -up : 1st and end R.F. Amp. VR.t36 
(EF54); 1st Local. Oscillator V.R.65 (SP6t) ; z Oscillator 
Multipliers V.R.t36 (EF54) ; 3 I.F. Amp. V.R.53 (E.F.39) ; 

AGC. 6Q.7. Output 6J5 ; Muting V.R.92 (EA.So) ; Noise 
Limiter V.R.92 (EA.So) ; B.F.O. 6J7 ; Mixer V.R.t36 (EF.54) ; 

De Mod. 6Q7. Normally Crystal Controlled but can be tuned 
over 95 to 55o Mc /s. Power supply required: 240 -250 volts at 
So mA. 6.3 volts at 4 amps. Size 19in. x loin. x min. Standard 
Rack Mounting. 3i6 - 9 Ó Complete with valves and circuit diagram. 

Packing and Carriage 10/- extra. 

RECEIVER TYPE R.1132 
Frequency 95 -526 Mc /s. 1 t Valve Superhet. Valve line -up : 

RF. Amp. V.R.65 ; Frequency Changer V.R.65 ; Local Oscilla- 
tor V.R.66 ; Stabilizer VS.7o ; I.F. Amplifiers V.R.5,3's ; 

R.F.O. V.R.53 ; Detector V.R.54; A.F. Amplifier V.R.57; 
Output V.R.37 (635). Switchable A.V.C. and A.G.C. Variable 
A.F.O. Circuit diagram supplied with each unit. Easily 
converted to receive Wrotham band with no alteration to wiring. 
Conversion instructions available to each purchaser. Size 19in. x 

tain. x loin. Standard Rack Mounting. 7 6 
Packin; and Carriage 10 /- extra. 

WALKIE- TALKIE TRANSMITTER /RECEIVER 
TYPE 38 Frequency 7.4 to 9 hl; calves with four VP.23's and 
one ATP.4. Brand new and complete with two pairs of ear- 
phones, two throat microphones, whip aerial, junction box 
and canvas satchel. £3 . 5 - 0 

Plus 5/- Packing and Postage. 

DROOPS EROS. When ordering, please 
LT Q. quota Dept. P.' 

52, Tottenham Court Road, London, W.I. LAN 0141 

Shop hours : 9 -6 p.m., Thursday. 9 -1 p.m. Open all day Saturday. 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

AC6 
CI 
C2 
C3 
FI 
F3 
FDI 
FD9 
PI 
P10 
P11 
R5 
T4 
55 
U5 

3Q4 
3S4 
3V4 
5U4G 
5Y4G 
SZ4G 
6AL5 
6AM6 
6AT6 
6BA6 
6BE6 

VALVES NEW, TESTED AND 
GUARANTEED 

8/6 6BR7 10/6 I2AU7 7/6 ECC35 7/6 N18 
7/6 6BW6 7/6 12AX7 8/- ECC81 8/6 N 19 

8/6 6BW7 8!- 12K7GT 8/- ECC82 7/6 PCC84 
9/-' 6CH6 7/- 12K8GT 12/6 ECC83 8/6 PCF80 
8/6I'6C10 9/- 12Q7GT 8/- ECC84 10/6 PCF82 
7/6 6D1 1/6 25L6GT 8/6 ECF80 10/6 PL8I 
8/6 6D2 6/9 35L6GT 816 ECF82 10/6 PL82 
7/6 6F12 6/- 35W4 8/6 ECH42 10/- PY81 
9/- 6F15 9/- 35Z4GT 8/- ECHBI 8/- PZ30 
7/6 615G 5/6 5763 10/6 ECL80 8/6 U52 
7/6 6K7G 516 D77 6/9 EF37A 9/- U76 
7/6 6KBGT 9,'6 DAF9I 7/6 EF39 5/- U78 
7/6 6L6G 10/6 DF9I 7/6 EF4I 9/ - UBC4I 
7/6 6Q7GT 9/- DF96 8/6 EF80 8/6 UCI-142 
7/- 65A7 8/- DH76 8/- EF9I 6/- UF4I 
7/6 6SL7GT 7/6 DH77 7/6 EF92 5/6 UL41 
7/6 6SN7GT 8/- DH142 8/6 EL37 19/6 UY41 
7/6 6V6G 7/6. DH I50 I0/- EL38 20/- W76 
8/6'6V6GT 7/6 DK9I 7/6 EL4I 10/- W77 
7/- 6X4 7/- DK92 8/6 EY5I 12/6 W 142 
9/6 6X5GT 6/6 DK96 9/- EZ35 6/6 X17 
6/9 7S7 8/6, EASO 1/6 EZ40 8/- X18 
6/- 8D3 6'--:'EABC80 8/6 EZ80 8/- X142 
7/6 12AH8 10/6 EB91 6/9 KT33C 8/6 X150 
7/6 I2AT6 8/6 EBC41 10/- KT66 II/- Z77 
8/- I2AT7 8!6 EBF60 916 N17 7/6 ZD17 

7/6 
7/6 
9/- 

10/6 
10/6 
13/6 
9f- 
81- 

17/6 
8/6 
8/- 
7/- 
8/6 
8/6 
8/6 

Sj6 
8/- 
5/6 
8/6 
7/6 
8/6 
8/6 

10/- 
61- 
7/6 

MATCHED PAIRS 
EL84 23, -, 6V6G and GT 17 -, 6BW6 I8í- per pair. 

SETS OF VALVES 
DK91, DF91, DAF9I, DL92 or DL94 27/6 
IRS, IT4. 155, 354 or 3V4 27/6 
6K8, 6K7, 6Q7. 6V6, 5Z4G 35/- 
12K8, 12K7. 12Q7, 35L6, 35Z4 35e- 

Postage and packing, 6d. Over £I post free. C.O.D. 2/6. 
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A Simple "One Meter" Transist®r 
Test Set 

A USEFUL ACCESSORY FOR THE TRANSISTOR EXPERIMENTER 

By L. M. Goddard 

NOW that supplies of 
transistors at reasonable 

f available, increasingly 
amateurs have decided to com- 
mence experiments in this 
relatively new field. 

Unfortunately, the produc- 
tion of transistors has by no 
means yet become stabilised 
and it is extremely unlikely 
that any two transistors of the 
same type purchased by the 
experimenter will give identi- 
cally the same performance. 

The first transistor set that the writer con- 
structed proved most disappointing in its 
behaviour. The output was very low and the 
level of background noise unduly high. Eventu- 
ally, after carrying out numerous substitutions of 
transistors, a vast improvement was obtained. 
This " hit or miss method of selecting transistors 
is, however, most unsatisfactory, not only from 
the point of view of wasted time and effort, 
but also because of the risk of causing irreparable 
harm to the transistors as a result of repeated 
soldering and unsoldering of the leads. 

All the uncertainty involved regarding the 
relative efficiency of the transistors at the con- 
structor's disposal can be easily eliminated by the 
use of the simple test unit described in this 
article. The unit is designed for the testing of 
p -n -p junction transistors, but can equally well 
be used in the case of n -p -n transistors provided 
the connections to the battery are reversed. It 
has the big advantage of not requiring an expen- 
sive micro -ammeter for the measurement of base 
current, and yet gives reliable information regard- 

A.F. and R.F. 
prices are readily 

large numbers of 

ing the two transistor characteristics of most 
concern to the amateur, viz., gain, and collector 
current when base current is zero. The latter 

furnishes an indication as to 
the stability of the transistor 
being tested. 

The Circuit 
It will be seen from the 

theoretical circuit below that 
the transistor to be tested is 
connected with the emitter 
grounded. This is, of course. 
the most frequent mode of 

connection at the present moment. Before con- 
necting the transistor to the terminals or crocodile 
clips, a check should be carried out to ensure that 
S1 is in the " OFF " position and that the battery 
is connected in the correct manner for the type of 
transistor being tested. 

When SI is switched to the " ON " position. 
and with S2 open, the 0 -5 mA meter will indicate 
the collector current for a base current of NIL. 
The reading obtained should not exceed about 
0.75 mA. for a battery voltage of 6 volts. However. 
this value is not critical. Provided the reading 
does not appreciably exceed this figure and 
remains steady, then the transistor, in this respect. 
may be considered as satisfactory. 

Closing S2 causes the base current to increase 
from zero to 30 micro -amps. The resulting 
increase in the collector current is noted and the 
gain of the transistor may then be calculated as 
follows: - 
Gain= change in collector current (micro -amps) 

30 
The gain of a good transistor will be at least 

10 and may be as high as 45. It will be noticed 
that this method of calculating gain ignores the 
emitter /base resistance. However, the error so 
introduced is for all practical purposes virtuall 
negligible. 

The Layout 
Fig. 2 shows a suggested practical layout for 

the test unit, but this may be varied to suit the 
tastes and ideas of the constructor. The unit made 
up by the writer incorporated the various com- 
ponents built into the housing of a sloping -panel 
desk type meter. 

LIST OF COMPONENTS 
1 milliammeter, 0 -5 mA. 
I21 -50 KO 
R2 -200 Ks? 
2 On /Off switches. 
3 terminals or crocodile clips. 
1 battery (6 volts). 

Co/ %tor Base Emitter 

6e tap on* 
Grid Bias 

Fig. 1 (left). -The circuit used in the test set, and 
Fig. 2 (right) the practical layout and wiring. 

" PRACTICAL TELEVISION CIRCUITS rr 
288 pages, 156 illustrations 
IS,- net or 15,6 by post from : 

GEO. NEWNES LTD. 
Tower House, Southampton Street, Strand, W.C.2 
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Pi'oiaiii ijie Piïiïïters 
GERALD HANLEY'S novel, " The Consul at 

Sunset." is a best seller. And judging by 
Stephan Grenfell's radio adaptation. 

deservedly so. It has all the ingredients both 
of an exciting as well as a thought -provoking 
story. After the suppression of a revolt in 
Somaliland just after its capture from the Italians 
in 1941. Sole, a political officer, has some perti- 
nent comments to make on Imperialism, war and 
kindred subjects. Are they worth while? Are 
there not bigger and more important things to 
mankind to worry over? 

Sole, Milton- another P.O. -Col. Casey -a 
regular Poona -Capt. Turnbull -as raw a ranker 
officer as one could meet with. but lifelike none 
the less -these and others are finely drawn 
characters. It made an excellent radio play. well 
acted and produced. Cast: Rupert Davies. Peter 
Howell. Malcolm Graeme, J. Barron. A. Sachs, 
June Tobin. I. Catford, L. West. M. Maitland. M. 
Hayes. G. Matthews. H. Marsh and S. Black. 
Producer, R. D. Smith 

The Goons 
I take it to be a critic's function to point out 

what is praiseworthy or censurable in a pro- 
duction from a strictly objective and dispassionate 
view. Likes or dislikes are not criticism but 
merely opinions, and any critic will tell you that, 
facts apart. what he thinks of a show is only 
one man's view. This reflection is prompted by 
yet another tuning -in to "The Goon Show." 

I have tried to like them and to grasp their 
particular brand of humour. But, in spite of the 
ecstatic praise of friends -whose general level of 
intelligence is at least as high as mine (others 
share my views on them) -I can't and never shall. 
The " musical " side of the programme I deplore 
out of hand. The humour is to accept or reject 
according to taste. Therefore I do not " criticise " 
them. not knowing enough about the technicalities 
of that kind of show; I only record my opinion 
of it. 

The programme I heard was a skit on the 
Indian Mutiny -or its period -and was. to me, 
slightly more amusing than they are usually. But, 
among many corny lines (the period has been a 
theme for jokes ever since it happened -why. I 
can't think) I remember two. One was that the 
temperature was 130 in the shade. " It was so 
hot that my sweat 'dropped into my sizzling 
curry." The other was to the effect that " the 
enemy is only as far away from us as we are 
from him." To which someone replies " The dirty 
dogs." I quote from memory. 

I cannot deny the audience split its sides. Mine, 
I'm afraid. needed no attention afterwards. 

February, 1958 

Our Critic, Maurice 
Reeve, Reviews Some 

Recent Programmes 

Drama 
The BBC is, in my view, rightly generous in 

its ration of Ibsen. That many of the problems 
he posed for solution or reform have been 
resolved doesn't take away one iota of their 
entertainment value, but only establishes their 
greatness. Further. as with all great drama. Ibsen's 
bring out the best in the actors who essay their 
performance. 

Dame Peggy Ashcroft did " Hedda Gabler 
in Max Faber's broadcasting version. and well 
rewarding it was, even if we lose something 
irreplaceable when we cannot see her as well. 
David Markham. Gladys Boot, Michael 
MacLiammoir (an excellent Judge Brack). Rachel 
Kempson, Michael Warre and Dorothy Dewhurst 
ably supported. 

That charming product of an age in English 
history not noted for its elegance or the purity 
of its morals, Gay's " Beggar's Opera " was given 
a welcome revival in an edition edited by Edward 
J. Dent and a radio adaptation and production 
of David Franklin. The frankness of its lyrics 
and the uninhibited air of its general tenor are 
wholly delightful and engaging. No one takes 
them seriously, and the music suits the atmo- 
sphere to perfection. 

Polly Peachum can rank with Sophia Weston 
-whom she precedes by a few years -as the 
darling of her age. She was engagingly played 
by Ann Dowdall. Macheath was in the " unscru- 
pulous " hands of Bruce Boyce. Ralph Hallett. 
Edmund Donlevy. Catherine Lawson. Frederick 
Sharp and Marion Lorne contributed to an excel- 
lent show. 

Too Much Music 
A friend may have put his finger, all unwittingly. 

on one of the reasons why some people have 
turned from radio to television. " It's all this 
damned music." he said. " Every time you turn 
the beastly thing on. or so it seems, there's a 
so- and -so sonata. quartet, symphony coming at you 
from all points of the compass." Whilst not 
sharing his apparent dislike -to understate the 
case monumentally -I do feel he may have a 
point. especially if we include all that goes in 
under the heading of " good music." What to 
put in its place is the headache. The thought of 
that brings back to one's mind the old proverb, 
" Better the devil you know than the one you 
don't!" 
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#te 
YJEN AND tq[ /FIFO WOMEN 

Industry & Commerce offer their best posts to those with the 
necessary qualifications -such posts that will bring personal satisfaction, happiness, 
good money and security. As part of a modern industrial organisation, we have skilled 
knowledge of what is required in industry to -day and the best means of training per- 
sonnel for its present day and future requirements. We specialise also in teaching for 
hobbies, new interests or part -time occupations in any of the subjects listed below. 
Make your own choice and write to us to -day for further information. There is no 
obligation of any kind. . 

PERSONAL & INDIVIDUAL TRAINING IN- 
Accountancy Customs Officer Languages Refrigeration 
Advertising Draughtsmanship Management Sales Management 
Aeronautical Eng. Economics Maintenance Eng. Sanitary 
A.R.B. Licences Electrical Eng. Mathematics Engineering 
Art (Fashion, Illus. Electrical M.C.A. Licences Salesmanship 
trating,Humorous) Installations Mechanical Eng. Secretaryship 
Automobile Eng. Electronics Metallurgy Shorthand & Typing 
Banking Electronic Motor Eng. Short Story Writing 
Cook -keeping Draughtsmanship Painting & Short Wave Radio 
Building Eng. Drawing Decorating Sound Recording 
Business Export Photography & Reproduction 

Management Heating & P.M.G. Certs. Telecommuni- 
Carpentry Ventilation Eng. Police cations 
Chemistry High Speed Production Eng. Television 
City & Guilds Oil Engines Production Time & Motion 

Exams Industrial Admin. Planning Study 
Civil Service Jig & Tool Design Radar Tracing 
Commercial Journalism Radio Amateurs Welding 

(C &G) Licence 
Radio & Tele- 
vision Servicing 

Subjects 
Commercial 

Art & Drawing 

Workshop Practice 
Works M'gement 
and many others 

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H. &V.E., 
A.M.S.E., A.M.Brit.I.R.E., A.M.I.Mech.E., A.M.I.E.D., A.M.I.M.I., A.F.R.Ae.S., 
A.M.I.P.E., A.M.I.MA., A.C.C.A., A.C.I.S., A.C.C.S., A.C.W.A., City & Guilds 
Examinations, R.T.E.B. Serv. Cert., R.S.A. Certificates, etc. 

The E.M.I. Factories at Hayes, England. 

The only Home Study College 

operated by a world -wide 

manufacturing organisation 

INSTITUTES 

Courses with 
PRACTICAL EQUIPMENT 

in RADIO TELEVISION MECHANICS 
CHEMISTRY ELECTRICITY 
DRAUGHTSMANSHIP PHOTOGRAPHY ctc., etc. 

COURSES ROM 15/- PER MONTH 

POST THIS TODAY 
E.M. I. IG:TITUTES, Dept. 32K. London. VJ 

NAME 

ADDRESS 

AGE.... 
(if under 2f) . 

Subject(s) with /without equipment 

..________ .... 

FEB.158 - We :hon ,.ol _..,. vo, wrci,Per_r,;_I 

BLOCK CAPS 
PLEASE 

IC 91 

-Port c/ rrf/ie /Na4ter.b Voice," ,arconip4one, etc., etc. 
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TRANSISTORWISEi ELGE RADTOP 

Pmt; 
TitideA 

" RECO " ALL -WAVE ONE 
TRANSISTOR KIT 

A low cost beginner's radio. Kit 
includes all parts, transistor, 
diode, and super sensitive Bell - 
Phone for private listening, neat 
plastic case and 1.5 v. battery for 
months of dependable listening 
Only 2916. 

" RECO " TRANSISTOR 2 

PORTABLE ; receives home 
and continental stations. 
Ferrite rod aerial. Attractive 
plastic case 41 4.', <. I t. bal- 
anced armature output unit 
and all parts. 55!- inc. battery. 

' RECO " PORTABLr 
TRANSISTOR 3 

Uses high gain frame aerie' 
mounted on metal chassis. 
Has variable gain control. 
65!- buys all parcs, case 
and battery 
"RECO" BEGINNERS THREE with super sensitive bell - 
phone fitted with powerful magnet assembly 55/ -. Data II- P.O. 

All parts sold separately. Wiring circuit parts price list, 
each. P.O. only. 

Please note NEW address. 

For 
Radio 
Television 
Amplifiers 
Transmitters 
Electronic 
Equipment 

RADIO EXCHANGE CO. 
(Dept. PW) 

27 HARPER STREET, BEDFORD 
(MAIL ORDER & TRADE ONLY) 

Combined 
Neon- Tester and 

Saw -tooth Generator 

Ideal for on- the -spot 
Voltage measurements ; 

Signal tracing (A.F., I.F., R.F.) ; 

Valve and component checking ; 

Polarity and mains indications ; 

Spark plug testing. 
An Invaluable 

Field- Service Aid 

24f- 
MERCIA ENTERPRISES LIMITED 

Godiva House, Allesley Old Road, Coventry 

S.A.E. for illustrated leaflet. Trade Enquiries invited. 

NEW SURPLUS 
s®rts 

NO' IV _"r0Ir\ 
NIODULATOR 67. ut .5 complete 
AC ly. input e cis. P GRAND SCOOP' 350v. 120 m,a (Transfor mer ted 20.1 tu'ai 
6.3v. 5 amps., heavy duty choke, 5Z4 and 
11 other valves, dozens of components, 
switches, pots, etc. Brand new and boxed. 
ONLI' 451- ea. 

PERFORMANCE METERS No. 2. 
230v. 50 c's input. Trans 250v. 30 m'a 6.3v. 
11 amps. (60 m a can be taken safely) 20H 
choke, 5Z4, Y65 magic eye, 2. EF50. 1, EC52. 
1. EA50 and dozens of useful parts all In 
smart grey louvred case loin. x Fin. a 9in. 
Made by Parmeko. New boxed and an 
unrepeatable bargain at 42 6 ea. 

RF24UNITS. 20 -30 mics. New with valves, 
12'6 ea. 
COMMAND RECEIVERS 11('4546. -3-6 
m,es new with 6 valves, 45 /- ea. Few only 
1.5 -3 m /cs used, 55,- ea. 

WHIP AERIALS. -12ft. Gin. long. 4 screw - 
in sections, 15/6 ea. 

TRANSMITTER RECEIVERS. -17 Mlt. 2. 
44-61 m'cs. Used. good condition with 
valves. HR phones. mike and circuit. 
45'- ea. or TWO for 79'6. 
F Ell' ONLY.- RA10DB receivers, used 
good condition. 99'6 ea. 

LOW VOLTAGE TRANSFORMERS. - 
160 -250v, 50 cis. O'P 10v. 10 A, 21v. 10 A twice 
all CT and HV Ins. 28/6 ea. 
SPECIAL l'ALPII OFFER. -6J6, GAGS, 
EL32, TT11. EF39. 606G. 688G. 21C2. EF50. 
37'6 doz. 12SC7M. 21'- doz. 
For callers only wide variety of ex -Govt. 
units Meld. Monitora type 33 with 3in. 
tube, 230v. 50 c's. £3.10.0. speakers, valves, 
etc., etc. 
All goods carriage paid U.K. mainland. 
B.A.E. enquiries. 

JOHN ANGLIN 
x65, CLEETHORPE ROAD, GRIMSBY, 
LINCS. Tel. 56315. 

EX. -W.D. 

TEST METERS 

17/6 
+ 

P. & P. 

1/6 

17/6 

P. & P. 

1/6 

Reading : 

0 -1.5 volts 
0 -3 volts 
0-60 milliamps 
0- 5,000Q 

In strong bakelite case. 3 ¡in. x 
31 in. x 2tin. with carrying strap. 
Immediate Delivery. 

W. B. SUPPLIES 
Mail Order Dept. 

22, Swan St., Manchester, 4 

®.®.As ® AL. AIL Alk. At. as 

CHASSIS 
UNDRILLED 

ALUMINIUM CHASSIS 
4 sides, ea. 

7ir,. x 4in. x l }in. deep ... 4/3 
gin. x 6in. x 1 #in. deep ... 5/6 

l lin. x lin. x l kin. deep ... 6/6 
loin. x 8in. x 214n. deep ... 7/ -- 
12in. x 8in. x 2Iin. deep ... 8,- 

16 1in. x 84in. x 2 1in. deep ... 9/- 
2 sides oiill', 
lin. x 4in. x 2in. deep ... 3,1- 

9in. x 6in. x 2in. deep ... 4 //- 
lOin. x 8in. x 21in. deep ... 4/9 
164in. x 81in. x 2? in. deep ... 6/9 

Screw-up type hole punches. 
lin. Dia. 6/- 

lin. Dia. 7/- 

1 4in. Dia. 8/- 

11in. Dia. ... ... 9/6 

Prices are subject to postage and 
packing being charged extra 19. 

Send sketch of your requirements 
for prices by return to :- 

Oliver & Randall 
LIMITED 

53 Perry Hill, London 
S.E.6 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1958 PRACTICAL WIRELESS 891 

The Editor does not necessarily agree with opinions expressed by his correspondents 

Music and Movement 
DEAR THERMION,- -With reference to your 

articles concerning Music and Movement in 
recent issues of PRACTICAL WIRELESS, I wish to 
make the following comments: 

I have been a teacher in the Primary School 
for the past sixteen years. During that period 
quite a few modern theories regarding education 
have appeared; numbers 
of them have been tried 
out, and to -day it has 
apparently become a 
serious hobby of many 
people who have little 
training, and practically 
no contact with the 
school, and the problems 
of the teacher in the 
school, to devise this and 

teach those children a lot. They would certainly 
have a leg to stand on when they leave school, 
and it will not be necessary for them to start 
completely from scratch, as so many of our 
youngsters of to -day have to do. 

Even if that is impossible in our primitive 
world, where all are concentrating on bigger and 
better weapons, and millions find enjoyment in 

all forms of stupid 
recreation, I still agree 

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 TELEPHONE. If a postal reply is required 
a stamped and addressed envelope must be enclosed with 
the coupon from page iii of cover. 

invent that for the 
better training of children. 

When all has been said and done there can 
still be only one reason why millions of pounds 
are spent on school buildings. The school is a 
place where the child comes to learn something, 
and if it must be used for other purposes, such 
as listening to stupid programmes over the radio, 
playing numerous games and having endless 
periods of enjoyment (for the child). then one can 
rest assured -the future of the world has never 
been less safe. 

Not all people are endowed with the same 
gifts of understanding, and dozens of pupils 
have to swot languages, geography, history and 
other related subjects for years, while their minds 
are continually burning to know what makes a 
thing tick, what are the secrets of radio, of elec- 
tricity, and so forth. Their years in school, 
where they have to learn completely different 
things are therefore almost wasted. And the 
tragedy is that so many of them cannot afford a 
higher education. They have to face the hard- 
ships of life straight after school. What have 
they with which to do it ? What are the tools 
given to them by our system of education ? Is 
the answer very encouraging ? Remember, we 
are living in the " wonderful, enlightened, pro- 
gressive." twentieth century. 

All my life I have been interested in wireless, 
photography, optics and astronomy, carpentry 
and mechanics. To none of these subjects did I 
just give a passing glance. As many details as 
possible have been studied, and I feel to -day, 
that if given a " school within a school " -a 
building which is not skimpily furnished, but is 
one which contains a solid array of spares, tools 
and equipment; a place where many- pupils 
spend most of their school time, then I could 

! with you, Mr. Thermion, 
that if an effort is to be 
made at teaching the 
citizens of to- morrow 
something in the schools, 
a very good effort 
can be made by intro- 
ducing practical subjects, 
such as the construe- 
Lion of simple radios. - 

TEACHER (Mariental, S.A.). 

Musical Frequency and the Satellite 
SIR.-With due regard to the letter from Mr. 
Hawkins, in the December issue. I fail to 

see how anyone could confuse the tone + 1 c.p.s. 
pulses of W.W.V. and W.W.V.H., with the defin- 
ite bleep -bleep of Sputnik I. The pulses of 
W.W.V. last for a mere 6 milli -seconds, whereas 
the satellite gave a much longer bleep. 

Another point which ought to be clarified is 
that as the Sputnik I gave only a switched carrier 
(C.W.), it would be inaudible on a receiver not 
fitted with a B.F.O., unless it happened to give 
a 5 Kc /s beat note with W.W.V. -T. GLAVE 
(Bucks). 

Carbon Tetrachloride 

SIR, 
-I would like to make a small point regard- 
ing the use of the well -known cleaner, which 

is at present used in most fire extinguishers, and 
may be purchased under a well -known trade 
name. Whilst serving in the R.A.F. I found 
that many of the wireless mechanics made use 
of the contents of the fire extinguishers for 
cleaning up wireless switches. etc., as a result of 
which some serious faults developed. Whilst 
this material will dissolve away greasy composi- 
tions it may also have a very bad effect on thin 
wires which pass through holes in paxolin. It 
apparently set up some sort of chemical action 
which will be revealed after a time by a green 
deposit round the wire very similar to verdigris. 
This may eat right through the wire, and if the 
deposit is not clearly seen, the open circuited 
connection may result in hours of wasted time 
trying to locate a fault. Make sure, therefore, 
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when you use this material, that it is not going to 
have any harmful effect. or, alternatively. pur- 
chase a proprietary cleaner made for the job. - 
H. T. R. (N.W.). 

A 'Scope from the 62 Unit 

SIR.-If it has not already been noted I should 
like to point out that the captions for some 

of the illustrations in the article in the October 
issue were transposed. The correct captions 
should be Fig. 5 (a). (b) ,and (c). " X " Switch- 
ing system. Fig. 6, Pin connections for the 
switches. Fig. 7, Circuit of the timebase. Fig. 8, 
The " Y amplifier. Fig. 9, The " X " amplifier, 
and Fig. 10, Theoretical circuit of the Electronic 
switch.-J. HILLMAN (Belfast). 

Earliest Tape Recorder 

SIR, -Mr. J. Taylor's letter in your November 
issue mentions that the earliest type of 

recording known was mentioned by W. A. Steel 
around 1913. It should be stressed that all 
methods of sound recording have a much longer 
history than is generally realised. 

It is just about 70 years ago that the possibility 
of using permanent magnetic impressions for the 
registration of sound was discussed for the first 
time. It took intensive research, under the pres- 
sure of wartime conditions, to overcome the 
limitation which hitherto had impeded commercial 
development. Pre -war magnetic recording was 
of poor quality. To -day, due to a variety of 
developments, reproduction can now satisfy the 
most fervent " high fidelity " devotee. 

Of the early history of sound recording. the 
first man to record and reproduce sound was 
Thomas A. Edison. Others had long been inter- 
ested before Edison. In 1799 the Russian. Krat- 
zenstein. built a machine, which produced the 
vowel sound of the human voice. Nine years 
layer. in Vienna. von Kempelen, a noted maker 
of automata, produced a complete sentence. In 
1850 Faber, another Viennese, produced a still 
more remarkable speech- articulating machine. 
They were all talking machines, creating sound 
and not reproducing it. Sound was. however, 
first recorded by Leon Smith in 1859. 

Most dictating machines of American origin 
are traceable to the two fundamental patents 
which were issued to Chichester Bell and Charles 
Sumner Trainer in 1885 and 1886. The first 
covered. broadly, the recording of sound by 
means of an engraving tool. while the second 
covered the basic method of recording and repro- 
ducing sound by engraving on " Wax." 

Alexander Graham Bell won the Volta prize 
of 50,000 francs awarded by the French Govern- 
ment in recognition of his invention of the tele- 
phone. With this money he founded the Volta 
Laboratory Association. which developed the first 
dictating machines. In 1887 the American Gramo- 
phone Co. was organised for the manufacture 
and marketing of the machines. It was merged 
with the North American Phonograph Co. and 
later into the Columbia Gramophone Co. 
Originally a distributor which assumed control of 
the parent company. Columbia. made both musical 
and business machines. The business machine 
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was known as the " Commercial Gramophone 
from 1895 until 1907. when the distinctive " Dicta= 
phone " trade mark was adopted and registered 
By 1921 Columbia had passed into the hands of 
receivers and it was found that the Dictaphone 
dictating division was the only profitable part of 
the business. Later a syndicate purchased the 
assets and patents of the Dictaphone parts and 
the Dictaphone Corporation was formed, of which 
my company is part. -DONALD MACPHAIL (manag- 
ing director Dictaphone Co. Ltd.). 

Beginners' Constructional Course 

SIR: 
-I must thank you for your lengthy and 

very informative letter of the 2nd. in reply to 
my query about the Beginners' Practical Course: 
this is the first time I have ever " taken up " a 
journal on its offer of assistance and I must 
express my appreciation for the undoubted trouble 
you have gone to to be of assistance. 

I feel. therefore. that you will be interested to 
know that I had " tapped " my existing aerial to 
a domestic set. but had omitted to unplug the 
aerial terminal from the set when testing my 
transistor set. I was losing signal strength via the 
domestic set and on trying a quite separate aerial 
for the transistor set I was able to get much better 
results. -H. THOMLINSON (Ilford). 

PRACTICAL APPLICATIONS OF 
NEGATIVE FEEDBACK 

(Continued from page 856) 
inasmuch as it involves an intervalve transformer, 
is that of Fig. 2. It will be noted that the feed- 
back voltage in this case is developed across a 
potential divider network. as was mentioned 
earlier. A variation of Fig. 2 is that of Fig. 3. 
Both these are series connected circuits. 

The arrangements shown in Figs. 4 and 5 are 
parallel connected and are voltage feedback 
circuits. 

Fig. 6 is a variant of Fig. 5, in which values 
are given. 

In Fig. 7 a simple type of parallel feedback 
circuit is given which has, however, a serious 
disadvantage in that it lowers the input impedance 
very considerably and the coupling condenser C 
must be increased in value correspondingly in 
order to secure an adequate bass response, while 
in Fig. 8 is shown a circuit in which frequency 
discriminating elements are incorporated to give 
treble lift. 

In the majority of these circuits values have 
not been given for the simple reason that they 
will vary with the type of valve used, and the 
amount of feedback required by the individual 
may vary also. The article is solely intended as an 
introduction to the fascinating and complicated 
business of negative feedback, and if 'it arouses 
sufficient interest to make readers delve further 
it will have been well worth while. With the few 
simple explanations given here feedback circuits 
appearing in our pages will, it is hoped. be a 
little easier to follow. Perhaps, in the near 
future, the writer will prepare a further article 
on such arrangements as bridge feedback cir- 
cuits. using a combination of series and parallel 
loops, and make available values for the circuit. 
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HEADSETS 
C.L.R. Low Impedance ... ... ... ... ... 
D.L.R.5 Low Impedance Balanced Armature ... 
C.H.R. High Impedance ... ... ... ... ... 
HS-30;U American Army Headsets, lightweight, 

with miniature plug -in Earpieces 
R.A.F. Receiver Headgear Assy., comprising: 

rubber headband, chamois leather earpads, low - 
impedance telephone receivers. connector with 
plug and cleetro- magnetic microphone ... ... 

Ditto with High Impedance Receivers... ... ... 

EDI)YS'l'ONE 358X C'OMMUNIC'ATION RECEIVERS 
30 kips to 31 me s. with set of 10 plug -in coils, 

aligned and tested 
Packing and carriage ... 

CODS for the above Receivers, all ranges ... ... SIT OF TEN COILS in wooden tray ... ... ... 

5'6 each 
76 each 

10 6 each 

14/- each 

SPARES FOR AR -881) RECEIVERS 
I.F. Transformers, 1st, 2nd, 3rd or 9th 
Set of four ... ... ... ... ... 
Crystal Load Transformers ... ... 

Tuning Dial A s s y . 
Dial Window Plate (Escutcheon) ... 
Flexible Coupling ... ... ... ... Filter Capacitor Assy. ... ... ... 

286 
30 6 

612.10.0 
£1.10.0 

176 each 
£6.10.0 

... 12,6 each 
40 - 

... 12;6 ea, l 

... 4/- ea,. :h 

... 10/- each 

... 151- each 

... 2'- each 

... 50/- each 
BAKELITE BACK CASES FOR AYO MODE7. 40 76 ea t 
BAKELITE FRONT PANELS FOR AVOMINOR 

UNIVERSAL . ... ... ... ... ... ... 7/6 each 
211n. Centre Zero Plain Scale M.C. GALVANO - 

METERS, 600 -0 -600 microamps, plug -in type 
211e. round Projection mounted M.C. ammeters, 

... 
231n. Pound flush SI.I. Voltmeter with internal 

resistance, 0 to 300 v. A.0 . ... ... ... ... 

Z & I AERO SERVICES LTD. 

12,6 

8,6 

226 

14, SOUTH WHARF ROAD, LONDON, W.2 
Tel.: AMBassador 0151/2 

893 

THE P.C.M. SWITCHED FM TUNER 

Amplified Automatic Frequency Control. 
Low noise earthed grid R.F. stage. 
Grid limltcr -two I.F. stages eliminate inter- 

ference. 
Output IO volts from included preamplifier. 

All parts, including Valves, three Diodes, detailed 
instructions and circuit, (7.19.6 (instructions 3,6). 
Mail Order only from : 

C. & G. KITS, 
285 Lower Addiscombe Road, Croydon, Sy. 

Please mark F.M. 

TRANSISTOR SUPPLIES 
TRANSISTORS. L.F., 7/6 ; R.F., 13/6 ; 
Mullard OCR. 24/- ; 0072, 30/- : Matched 
Pairs 0072, £3. Diodes, 1'6 : Mullard. 5/- : 

Hilmar 7/6. MORCO TRANSISTOR and 
Diode Coil for transistor and diode circuits, 
3( -. TRANSISTOR TRANSFORMERS, 
Interstage, 8/6 : Driver Push -Pull, 8/6 lush -Pull output. 8 /6. ELECTROLYTICS 
l'or transistor circuits, 8 pF, 2/- : 15 pF. 2/- 
50 tF 1/6. TELETRON COMPANION 
]'AMTS, 87 / -. All items at Manufacturers' 
Prices. FERRITE ROD ASSEMBLY. 
Long. medium wave and coupling coil for 
SIORCO CIRCUIT, 13 /6. LOUD- 
SPEAKER. sensitive P.M. 5in., 18 /6: 
output transformer for same, 5/ -. Single 
EARPIECE, moving coil -used as MINIA- 
TURE SPEAKER. 5/- ; Transformer to 
Match. 2/6 ; Volume Control 5 K. 2/3 : 
10 K. with switch, D.P., 5'8 : Resistances 
3 and t watt. 4d. HEADPHONES. L.R., 
8/6 : H.R. (4.000 ohms). 17/6. Headphone 
Adaptor, highilow, 2/6. Double Sockets, 4(1.1 
plugs for same 3d. TRANSFORMERS, 
MULLARD C'IRC'UIT, 20/- : Bargain 
Lines- Balanced inserts (as miniature 
speakers), 5/ -: Trimmers 100, 250, 750;36., 1 /9: 
Var Condenser, air .0003, 3/- : 8ins. speakers 
with output trans, 16/6 Sub -Miniature 
Transistor Transformers, 8;6. 
Terms : C.W.O., postage extra. Excess 
refunded. Send 6d. stamps for transistor 

circuits and list. 
MORCO EXPERIMENTAL SUPPLIES 
(Props. : Moores (Sheffield), Ltd.) 

S & 10. GRANVILLE ST., SHEFFIELD, 2 
27.1h1 

FM and HI -FI Components 
DENCO F.M. TUNER circuits Is. 6d' 
RADIO CONST'TR. F.M. 2s. Cd 
MULLARD AMPLIFIERS 3s. 6d 
G.E.C. 912 PLUS AMPLIFIER 4s. fd 
G.E.G. F.M. PLUS TUNER 2s. 6d 
Separate price lists available on request to 

V. T. FILM ER DARTFORD, 
DARTFORD 

KE T. 
Tel. Dartford 4057. 

RD PLAYERS 
GRAM MOTORS 
AUTO CHAN GE RS 
CABINETS 

COLLARO AC.3,554 'Three- speed, single pinyc, to 
A.C. mains 5500,50 v u finish, complete o itl. 
turnover crystal pick -up. " .' type heal. St riot], 
limited quantity at £6.19.6, plus 5/6 ca 

r. CRYSTAL PICK -UPS fitted Acos 110F37 cartridge 
Ultra lightweight. Our price 37,8, plus 2 .;us. 

3 -SPEED RECORD PLAYERS, titled with o 
turnover HOPS!) pick -ups with twin sapphire 'tvli.. 
resine case with 1íd, fitted clasps and handle. worth 
10 gas. Our price £7.15.6, plus 5 6 Barr. 
3 -SPEED GRAM MOTORS, complete with co stol 
Pick -up. Our Price 79;6, pins .1!1; carriage. 
REXINE COVERED CABINETS, single ldnve, 
size, suitable most nnn-auto i nits, including t,an 
script on motors. (Motor board sliest.) Ose price 
46,6, Plus 5/6 carriage. 
PORTABLE RECORD PLAYER CABINETS to horse 
Mouawh, Collars or Carron] 120 Changers. with 
space fur Amplifier and Speaker. kesine finish it 
attractive colours, fitted catches and handle,. Su, 
price £3.5.0, plus 5;13 carriage 

Send stamp for complete bargain lists. 

RONALD WILSON & CO. 
(DEPT. P.W.I. 12 BRIDGE STREET. WORCESTER 

1-Finger Pianists 
Build your own electronic keyboard 
and play everythingI Send for free 
leaflet. Guitar, cello. flute and trumpet 
are all easy. Write now . 

C & S, 10 Duke St., Darlington, 
Co. Durham 

FIRST -CLASS 

RADIO COURSES ... 
GET A CERTIFICATE! 

QUALIFY AT HOME -IN SPARE 
TIME 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 

' YOUR share in the post -war boom 
in Radio. Let us show you how! 

FREE GUIDE 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M,I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 

invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

LONDON, E.C.I. 
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SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSRECEIVERS. Type "38 (Walkie Talkie) comple:e with 
5 valves, etc. New condition, untested b1 us but serviceable. 
No guarantee. (1.2.6 each. 
ATTACHMENTS for Type " 28 " Transreceiver_. ALL BRAND 
NEW. Headphones, 15/6: Throat Microphones, 4/6 ; Junction 
Boxes, 2/6 ; Aerials No I, 2/6 ; No. 2, 5/- ; Webbing, 4/- 
Haversacks. 5/- ; Valves- A.R.P.12, 4/6 ; A.T.P.4, 3/6. Set of 
FIVE VALVES, I9 /- the set. 
TRANSRECEI VERS. Type " 18 " Mark !11. Two Units (Receiver 
& Sender). Six Valves, Microammeter, etc., in Metal Carrying 
Case. Untested, without guarantee but COMPLETE. 62.18.6. 
ATTACHMENTS for " 18 " Transreceivers. ALL BRAND 
NEW. Phones, 15/6 ; Microphones, 12/6 ; Aerials, 5/ -. Set of 
SIX VALVES, 30/ -. 
RECEIVERS RI09. S.W. Receiver in Case. 8 valves. Speaker 
and 6 -v. Vibrator Pack. Untested. No guarantee but COMPLETE, 
(2.18.6. 
RESISTANCES. 100 Assorted useful values. New wire end, 12/6 

-CONDENSERS. 100 Assorted. Mica, Tubular, etc., 15/.. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. NEW. Hundreds 
of Components, Gears, etc. Ideal for Experimenters, (3. 
LUFBRA HOLE CUTTERS. Adjustable (in. te 35in. For Metal, 
Plastic, etc., 7/ -. 
QUARTZ CRYSTALS. Types F.T.241 and F.T.243. 2 -pin, ),in. 

Spacing. Frequencies between 5,675 kcs. and 8,650 kcs. (F.T.243.) 
20 Mc /s and 38.8 Mc /s (F.T.241, 54th Harmonic), 4/- each. ALL 
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/ -. Holders 
for both types, 1/- each. Customers ordering 12 crystals can be 

supplied with lists of frequencies available for their choice. 

MORSE TAPPERS. Standard type, 3/6 ; Extra Heavy on Base, 
5/6 : Midget, 2/9. 
TRANSPARENT MAP CASES. Plastic, 14in. x 10 ¡in. Idea! 

for Maps. Display, etc., 5/6. 
DINGHY AERIALS. Ex- U.S.A. Reflector Type, 4/6. 
STAR IDENTIFIERS. Type 1 A -N covers both Hemispheres, 5/6. 
CONTACTOR TIME SWITCHES. 2 Impulses per sec., in 
case. 11/6. 

Postage or Carriage extra. Full List of RADIO BOOKS, 3d. 

SOUTHERN RADIO SUPPLY LTD. 
11 LITTLE NEWPORT ST., LONDON, W.C.2. GERrari 6653 

TECHNICAL TRADING CO. 
(;ORL.VT.S.L. A.3f. F.31. KFI'S. Consisting complete minia- 
ture former F.M. Tuner, less only ECL85 valve, and 2 Doable wound 
I.F.fDiscrlminator Transformers, comprehensive instruction 
manual, £315s. Octal Valveholders. 2/6 doz. MAZ DA AMPHEND 
valveholders, 216 doz. 230 c. 80 mA RECTS., 5/ -. 12 v. RECTI- 
FIERS, 3 -4 antes., 8/6. SOUND POWER Headsets and Mies., 
3 units. 7.6. SPEAKERS (ex EQPT), guaranteed perfect, 641n., 
11 6 : Oin.. 12 6 : 10ín. Parmeno. etc.. in anti -boom cabinet, 19' -. 

TRANSISTORS I I ". jLTI'LTupto250mi811Wi áííé. 10'- 
(UUar:Hrrd It.F. 11 III -I'1: SPOT, up to2.5Mcs.. 141 -. 

13 CHANNEL Co ,VI. ;ItT1:I{s. Famous make complete PCC84, 
PCFO0. Braut. Cabinet. All Instructions, all coils, £3.15.0. 
(iER3IAN1('.5I XTAI. DIODES. Guaranteed. 8d. ea.. 8i- doz. 

S.A.E. FREE LIST 400 AMAZING SNIPS INCLUDING 
51/4G 6'6 IBAS 6:6 6SN7G'l' 5 :9i 12A1J7 71 -' EF50 216 
5Z4G 0,-.6J5G 3,- 6V6G 6 : -! ECC31 9161 EF9I 7/6 
and 100 other valves. 16= 16 350 v.. 3' -. Midget 465 Kos, I.F.s, 5,- 
pair. 3 gang .0005 long I in. spindle, 3 6 etc., etc. 
10.000 OTHER BARGAINS AND TELEVISION SETS AT :- 
350 352 FRATTON ROAD, PORTSMOUTH 

TELEnISION TUBES I- _ 
RECLAIMED GUARANTEED: 
I2`- L6 14' -. {5 17 "- í7.I0.0 

FULLY GUARANTEED HIGH QUALITY 
REBUILT : 

12 " -E9 14 "- £11.10.0 IS " -fl2 I7 "- L13.I0.0 

CARRIAGE AND INSURANCE 15/6 EACH TUBE 

MAIL ORDER ONLY 
Orders and enquiries to: 

PRIME ELECTRICS 
36 QUEENSDALE ROAD, W.II 

February, 1958 

The 

VIKING 
Tape Recorder 

with the new Motek K9 deck has 3 speeds, 71, 
3, and 17, i.p.s. digital counter, " Pause," Tin. 
reels, coupled amplifier, C.C.I.R. characteristic, 
and equalisation on all speeds linked with the 
speed change. With Hatfield oscillator (Pat. app. 
for) and provision for unique method of super- 
imposing one recording on another (Pat. app. for), 
separate Bass and Treble controls, 8in. speaker, 
and very attractive cabinet, the specification is 
unequalled at tiny price. 

44 gns. complete with mic., tape, etc. Motek K9 
deck only, 21 gns. H.P. terms : 50% down and 
12 monthly payments. Credit Sale : One -sixth 
down and 8 m.p.s. Osc. coils, 10/6, post free. 

Further details from : 

HATFIELD RADIO 
78, Stroud Green Rd., London, N.4 

Tape recorder specialists since 1952 

evn.- ..á-e..,,-14 
For high and low 
voltage testing. 
Standard Model : 

range 100.850 volts A.C. or 
D.C. Dual Model : range LSO unu 
100650 volts A.C. or D.C. 

1l rite for interest/no !cutlet 25F 

BOOKLET- I '1 

NEW SHOP IN 
LEEDS, 

All Spares for Radio and TVs. Plenty of Valves in 
Stock. Show this advertisement for Free Valve 
Testing this Month on Latest Mullard Electronic 
Tester. Large Stock of Reduced Aerials and Con- 

vertors in Stock. 

TV SPARES 
41, CALL LANE, LEEDS, 
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News from the Trade 
SCOTCH BOY' C.C.I.R. CALIBRATION 
TAPE 

A" Scotch Boy " test tape for calibrating and 
checking the performance of tape recorders, 

at 71in. per second, is now being marketed by the 
Minnesota Mining & Manufacturing Company, 
Ltd., of 3M House, Wigmore Street. London, W.I. 

Made on No. 111V. the tape is twin track 
recorded and presented on a 3Iin. diameter plastic 
spool. 

One track has voice announcements with fre- 
quency checks from 10 Kc; s to 40 c!s, and the 
other has a continuous 71, Kc,'s tone for head 
alignment purposes. 

The list price of No. HIV " Scotch Boy " 
C. C. 1. R. Calibration Tape is 49s. 6d. per reel. -3M Co. (Minnesota Mining and Manufacturing 
Co. Led.). 

One of the W. tí. " pack rat" cabinets. 

NEW W. B. CABINET 
THE latest cabinet to be released by Whiteley 

Electrical is known as the " Prelude." In 
conformity with other designs, this is a home - 
assembled cabinet which is sent out packed flat 
and finished, so that all that has to be done is 
to screw it together. It matches other cabinets 
suitable for loudspeaker, etc., and this particular 
model, which is shown above, is designed to 
accommodate any make of tape -deck or single 
record player, amplifier. pre- amplifier, control 
unit and radio tuner. It is finished in a very neat 
sapele veneer, with a silky surface -not the usual 
high gloss cellulose finish, and measures 174in. by 
19 -'.in. by l81in. The price is £9 19s. 6d.- 
Whiteley Electrical Radio Co. Ltd., Radio 
Works, Victoria Street, Mansfield, Notts. 

PRICE REDUCTION BY DYNATRON 
fYNATRON RADIO LIMITED announce that 

heavy demand for their well -known pre -tuned 
V.H.F. Tuner Unit and associated Power Unit. 
has enabled them to increase production to such 
an extent that a reduction in prices is possible. 

V.H.F. tuner unit. F.M.2.LV. now retails at 
£25 Os. 6d., the F.M 2.HV at £29 3s. 9d., and 
power unit P.I at £10 15s.- Dynatron Radio Ltd., 
The Firs, Castle Hill, Maidenhead. 

NEW J. B. PRODUCTS 
AMONGST some new items announced by 

Jackson Bros. is a L.G.P. geared drive. Art 
illustration of this is shown below fitted to 
the standard two -gang L type condenser. l his 
geared drive gives a gin. pointer travel with only 
a ;in. diameter pulley. The LGP2 costs 18s. 9d. 
complete, and the LGP3 costs 24s.- Jackson Bros. 
(London) Ltd., Kingsway, Waddon, Surrey. 
T.I.M. SNAP ACTION APPLIANCE 

CONNECTOR 
AS a development of the Quick Release Ter- 

minal manufactured by Mycalex and T.I.M. 
Ltd., Cirencester. Glos, that company has now 
introduced the T.I.M. Snap Action Appliance 
Connector for use in electrical showrooms, on 
test benches and, in fact, wherever quick, safe, 
temporary connections of appliances are necessary. 

Three quick release terminals, colour identi- 
fied for live, neutral and earth, are mounted on 
a square base, under which is located a two -pole 
micro -switching system operated by a plastic lid 
which serves also to cover the terminals. When 
the lid is opened the live and neutral circuits are 
automatically broken and cómplete safety for the 
connection of wires to the terminals is assured. 

The terminals themselves are of a special design 
for rapid connection. Sideways pressure on the 
pillar in any direction creates a gap between the 
contact plates into which the wire is placed. 

The new J. B. geared drive. 
When the pillar is released the lead is firmly held 
and when all leads are so connected the lid is 
closed and the mains supply is automatically 
switched on to the appliance. 

With the use of this new product an appliance 
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can be connected for demonstration or test in a 
few seconds. This connection is equally rapid 
and simple. 

Owing to its safety features the T.I.M. Appli- 
ance Connector can he kept permanently plugged 
into the mains and either fixed to the appliance 
demonstration counter- for which provision is 
made. or on a wander lead for taking to other 
points in the show room. 

For the purpose of equipping a complete test 
panel in workshops. laboratories, etc.. the indi- 
vidual terminals can be obtained from the manu- 
facturers. 

The list price of the snap action appliance con- 

The new Plessey 
deep -chassis 
loudspeaker. This 

.is ideal for A.M./ 
F.M. receivers. 

vector is £4 10s., and resale discounts will be 
quoted by the manufacturer. -Mycalex and T.I.M. 
Ltd.. Ashcroft Road. Cirencester. Glos. 

NEW PLESSEY DEEP- CHASSIS LOUD- 
SPEAKER 
THE advent of V.H.F. /F.M. radio. and high 

quality gramophone records. has produced 
an increased demand for a loudspeaker with a 
firm middle note and an extended high note 
response. As a result. The Plessey Company 
Limited has now introduced an 8in. deep- chassis 
speaker. which has been designed to meet these 
requirements. 

Normally, to obtain a smooth. extended high - 
note response. it is necessary to use a cured 
section cone, together with a hard basic material. 
Unfortunately. if sufficient curvature is built into 
the body of a normal 8in. cone the surface adja- 
cent to the corrugations becomes almost flat. This 
portion then vibrates out of phase with the 
central section over the middle range of frequen- 
cies. the result being a " hole " in the response 
characteristic and a hollow tone in the reproduc- 
tion. 

All these disadvantages have been overcome in 
the new Plessey loudspeaker. which has a very 
deep cone. so that the surface still meets the 
corrugations at an appreciable angle: a deep 
chassis has also been provided to accommodate 
this cone. 

WIRELESS February, 1958 

The new 8in. loudspeaker is particularly suit- 
able for A.M. /F.M. receivers. radio gramophones 
and television consoles for which high quality 
reproduction is required. and the lin. voice coil 
can be supplied with any of the Plessey lin. range 
of magnets from 7.000 to 12.000 gauss. -The 
Plessey Co. Ltd.. Ilford. Essex. 

THE " HUCKEPACK " 
ANEW form of cable clip is now being 

marketed by Creators Ltd.. of Woking. This 
clip. which is called the " Huckepack." consists 
of interlocking plastic mouldings. which can be 
built up to a depth of up to 10 layers and 
fastened to a baseboard or chassis by a single 
bolt. 

The clips are available in four sizes to suit 
different types of cable. Apart from the obvious 
advantage of rapid and easy assembly of cable 
forms. these clips, by virtue of The fact that they 
are built up in three dimensions, as opposed to the 
usual two dimensional layout. allow a very large 
number of cables to be carried in a very small 
space. 

A further advantage is that the cable layout 
can quickly be changed if required and cables 
can easily be traced without the use of conven- 
tional identification systems.- Creators Ltd., 
Plansel Works. Sheerwater. Woking. Surrey. 

NEW DULCI CHASSIS 
THE latest addition to the Dulci range of units 

is the new H4PP AM /FM Chassis, with 6 -8 
watt push -pull ultra -linear output. Four wave 
ranges F.M.. Short. Medium and Long. Inde- 
pendent wide range bass and treble controls giving 
15db lift and cut with indicated level position. 
An ultra- linear output transformer of liberal 
dimensions is employed and a switching arrange- 
ment is provided for matching to speakers of 3. 
8 and 15 ohm impedance. Sockets are available 
on the chassis for connection to a tape recorder. 
allowing the set to be used with any setting of 
the controls without affecting the signal to the 
tape recorder. Price £29 3s. 10d. (tax paid). -The 
Dulcie Co. Ltd.. 97/99 Villiers Road. Willesden, 
N.W.2. 

The neig Dulci chassis referred to above. 
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REPANCO HIGH GAIN COILS 
Dual Range Crystal Set Coil, Type DRXI ., 2/6 
Dual Range Coil with Reaction, Type DR R2 ... 4/ -- 
Matched Pair Dual Range T.R.F. Coils, Type 

DRM3 pair 8/- 
Pair Dual Range Superhet Coils, Type SH4 

pair 8/- 
Miniature Iron Dust Cored Coils, Type " R " :- 

Range Aerial H.F. Osc. 
800- 2,000m. RAI RHFI ROI 
190- 550m. RA2 RHF2 RO2 
70- 230m. RA3 RHF3 RO3 
15- 50m. RA4 RHF4 RO4 

Ferrite Rod Aerial, Dual Range Type FRI .. 12/6 
Miniature I.F. Transformers, Type MSE 

(465 Kc /s) .. .. ... pair 12/6 
Standard I.F. Transformers, Type TCG 

(465 Kc /s) .. pair 13/6 
Three Waveband Superhet Coil Pack, Type 

LMS... 36/ 
F.M. Coil Set ... ... ... ... ... 29/6 
tAll components boxed complete with circuits.) 
Send S.A.E. for complete list of Repanco components. 
EASY -TO -BUILD TRANSISTOR RECEIVERS 
Repanco " Three Dee. " -A new dual range radio with 

band pass tuning using a crystal diode and 3 tran- 
sistors. Easy wiring plans and instructons. 1/- 
( post free). 

Repanco " Transeven. "- Latest portable Superhet 7 
transistor receiver with preset tuning for 4 stations. 
Easy wiring plans and instructions. 1;9 (post free). 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33 MUCH PARK ST., COVENTRY. 

Tel. 62572. 

each 3/3 

Best Buy at Britain's 
MINIATURE 373 I.F. STRIPS.-For F.M. tuner described in 
April and May P.W. Complete with 3 of EF91, 2 of EF92 and EB91. 
A fresh release enables us to offer these once again. BRAND NEW, 
with circuit, 426. OR less valves 1?. 6. Post either. 2/6. 
AVOME rERS, -34 range Universal meter, for A.C. and D.C. volts, 
A.C. and D.C. current and Ohms. Large easy -to -read 5 in. mirror 
scale. B.S.I. standard. Complete with batteries and guaranteed 
in first -class working order. £6126. I'. & P., 4/ -. 
MULLARD GM414011 C. & R. BRIDGES --O.1 Ohm to 10 Meg - ohms in 4 ranges ; 10 pFd. to 10 mFd. In 3 ranges. For 50 cis A.C. 
mains. In perfect working order. £7.10 ; -. P. & P., 3.6. 
E.31.1. AUTOMATIC MONITOR O'D231. -Soak tests up to 3 receivers or amplifiers simultaneously and SILENTLY. Fault warning buzzer, lamp indicators. A.C. mains operation. BRAND 
NEW, boxed. complete with 8 valves, all connecting leads, and instruction manual. Fraction of original price. £4719'6. carr. 7/6. RECORD INSULATION TESTERS.-0 to 50 Megohms. Generator output 500 v. In perfect working order, complete with leather carrying case, £9719/6, OR less case, £810' -. SPEAKERS. ----3 Ohms. 65 in. diam. In grey wrinkled steel cabinet, 
9 x 9 x 5 in. Complete with volume control, and transformer for 600 
Ohms line. Brand new. 27/6. P. & P., 3 6. 
VIBRATOR PACK.-Input 6 v. D.C. Output approx. 100 v. at 30 
m Amps. D.C. Fully smoothed and R.F. filtered. Size 6i x 5 x 2 in. Fitted with Mallory 629C vibrator. BRAND NEW, 12,6. VIBRATOR PACK.-Input 6 v. D.C. Output 200 v. D.C. 100 in/Amps Fully smoothed and R.F. filtered. Size 9 x 5 x 6.i in. Complete with 
OZ4 and vibrator. Brand new. 25! -. 
MAINS ISOLATING TRANSFORMERS Vortexion). -For testing A.C.! D.C. sets in safety. 230 v. input, output 230 v. 100 watts, 
226. P. & P., 216. 
MAINS TRANSFORMERS.-Input 200 -250 v. A.C. Outputs 275- 
0 -275 v. 100 m /Amps ; 6.3 v, 7 Amps ; 5 v. 3 Amps. (Govt. rating.) 4x 41 x 41n. high. Upright mtg. Brand new. 257 -. P. & P.. 276. R.C.A. OUTPUT TRANSFORMERS. -Pri. push -pull 6L61s. Secs. 600 Ohms, tapped at 15. 7.5 and 5 Ohms. Tertiary winding for 
NFB. Handles 20 Watts. Potted. Circuit of R.C.A. amplifier supplied FREE. Brand new. 9716. As OMINOR LEATHER CASES. -Brand new, with strap, 7/6. POCKET VOLTMETERS. --O -25 and 0 -250 v. D.C. 2I in. diameter. Complete with leads and rexine case. Brand new. Tested. 12/6. 

PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 

CHARLES BRITAIN (RADIO) LTD. 
II Upper Saint Martin's Lane, London, W.C.2 

TEMple Bar 0545 
Shop hours 9 -6 p.m. (9 -1 p.m. Thursday). Open All Day Saturday. 

BUILD THIS AUTHENTIC 
JASON SWITCHED 

F.M. TUNER 

S VALVES 
FOSTER -SEELEY 
DISCRIMINATOR 
When built, this new Jason F_M. Tuner 
provides choice of the three B.B.C. pro- 
grammes at the turn of a switch. with a 
fourth position for "OFF." It is a stable 
unit, free from drift and of high quality. The 
Switch Tuned Front End is supplied wired, 
tested and aligned, complete with 2 valves 
and station -indicating plate. Chassis ready 
punched. In conformity with all Jason F.M. 
Units, this model is completely stable and 
offers the highest possible standards of 
reproduction. 

JASON 

MERCURY 

CONSTRUCTOR'S 
SWITCH -TUNED 
KIT r h r,.y, s- 

arad 

"' £9.0.0 
SWITCH -TUNED 
FRONT END " -,'4 

£6.5.0 
(b ,l221 15 0 ti r,,., ) 

Data Publiear/on 
Rook of the Tuner 
fro +r l' 2/- 

JASON POWER PACE KIT £2.1.9 
FROM LEADING STOCKISTS, or in cases of difficulty: 

THE 
JASON MOTOR & ELECTRONIC CO. F hone: 

328, Cr;cklewood Lane, Lend , N.W.2. SPE 7050 

Train for a Wonderful future 
in RADIO & 

TELEVISION ... 
Radio and Tcicsision techniques are continually 
advancing and their applications ever increasing. 
These fields offer to the trained technician a career 
with an assured and remunerative future. 
Here is your opportunity to enter for:- 

I YEAR' COURSE; Full -time day course in the 
Principles and Practice of Radio and Television. 
Designed for the training of Radio and Television 
Servicing Engineers and others similarly engaged in 
the Electronics Industry. Next course commences 
May 28th, 1958; others in September and January. 

The E.M.I. College of Electronics, Dept. 32, 
10, Pembridge Square, London, W.2. 

Telephone : BAYswater 5131/2. 
The College is part of the E.M.I. Group ... Britain's foremost 
electronic engineers ... Pioneers of the world's first public 

teierision Berri, e. 

THE E.M.I. COLLEGE 4 
OF ELECTRONICS \l 

,A.62 
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RECEIVERS & COMPONENTS 

MIDDLESBROUGH. Largest stocks 
on N. -East coast. Radio TV com- 
ponents, FM Kits, Gram. Cabinets, 
Tape Decks. Leak Amplifiers, Valves, 
etc. Callers only. PALMERS, 106, 
Newport Road. (Phone: 3096.) 

MAKING YOUR OWN? Telescopes. 
Enlargers, Projectors, or in fact. 
anything using lenses. Then get our 
booklets " How to use Ex -Gov. 
Lenses & Prisms." price 2/6 ea. 
Comprehensive lists of optical, radio 
and scientific equipment free for 
s.a.e. H. W. ENGLISH, Rayleigh 
Rd.. Hutton, Brentwood, Essex. 

TELEVISIONS NEEDING ATTEN- 
TION. 9in -10in. models, £41101- each. 
12in. models, £6/31- each, 15in. 
models and Philips Projection models 
£11/10/- each; immediate despatch; 
carriage paid. BARKERS, 325, 
Brockley Road. S.E.4. (TID 6752.) 

NEW SHOP IN LEEDS, 1. We are 
stocking Spares for Radios and T.V.s. 
New and Surplus Valves. Bring this 
ad. for tree va:ve testing this month. 
We have plenty of reduced Aerials 
and Convertors in stock for callers 
only. T.V. SPARES, 41, Call Lane. 
Leeds. 1. 

SPECIAL TAPE OFFER at Great 
Saving! 1.200ft. of Plastic Recording 
Tape on lin. reels, listed 35/ -, our 
price. 22/6, p. and p. 1 /6: also 850ft. 
(long play) Plastic Tape on lin. reels. 
liste 1 28/ -, our price 19/0, p. and p. 
1 /6. PHOTO OPTIR (LONDON) 
LTD.. 73. Praed St., London, W.2. 
(PAD 2891.) 

POWER IN PACKETS.- Batteries as 
usual . but, now for an exceptional 
bargain you cannot afford to miss. 
Brand new ex -Navy Oscilloscopes. 
230v. mains, using '97 tube. etc.. only 
small mod required, repeat, small 
prod. required; no extras, no cutting. 
hacking, or filing. The 'Scope, fitted 
within a grey cabinet, with lift up 
and slide back front cover. is com- 
plete with power pack. etc. 100 
only, so hurry, hurry, hurry. Send 
6d. for full information and mod. 
data required; also further Bargain 
Cabinet. price £5 plus 15/- carriage. 
On receipt of enquiry we will pro- 
visionally reserve a unit for you for 
10 days pending instructions, no 
obligation. Remember. 100 only. 
DIGGINS. 129 -131. Radnor St., Man- 
chester, 15. 

" OSMOR NEWS." Components lists 
for " P.W " Consul Car Radio." 
" P.W.," " The Chorister " and " R. 
Constructor," " Beginners S. Wave 
1 Valver " on request. OSMOR. 418. 
Brighton Rd., S. Croydon. (CRO 
5148.) 

HI -FI TEST TAPE. Check your 
recorder with the B.R. Test Tape 
Frequency response check. 50- 10.000 
cycles; transit and quality test 
600ft. reel recorded at It or 31ín. 
per sec.: 20/ -, post free. BISPHAM 
RADIO LTD.. 153. Red Bank Rd.. 
Bia ckpool. 

HALT! Rove you seen 
our latest illus- 

trated list. It contains Radio Receivers, 
Components, Test Equipment. Tape 
Recorders and accessories, valves and 
C,R.T.s, tools and many other items 
too numerous to mention here. Send 
6d. (P.O. or stamps) for your copy, from: 

G. M. JONES (Dept. PW), 
453, SO (INDWELL RD., KINGS - 

W'001), BRISTOL. (Mail -order only) 

It .VI Es : 5/6 per line or part 
thereof, erage five words to line. 
minimum 2 lines. Box No. 1V- extra. 
.A diertiscmcnts must be prepaid and 
addressed to Advertisement 
Manager, " Practical Wireless." 
Tower house, Southampton SI., 

Strand, London, W.(' Ñ. 

UNREPEATABLE OFFER.- 12in.. 5 
Channel T.V., £15: 14in., £22, good 
working order. C. EDWARDS. 1070, 
Harrow Rd., London, N.W.10. 
(Phone: LADbroke. 1734.) 

TELEVISIONS, 9in. models, £7 /10/ 
12in. models, £13/10/ -, 12in. 5 -chan- 
nel models £19/10/- each; all work- 
ing; carriage paid. Send for list. 
TOMLINS. 127, Brockley Rise, Forest 
Hill. S.E.23. (FOR 5497.1 

ANNAKIN 
Power Unit No. 234.A. 200 -250 v. In. 
X50 v. 125 mA., 6.3 v. 6 a. Out. Fused. Double 
smoothed. A really super job. Heavy duty 
parts. With 5Z4. Less Meter. New in original 
wood box £3, carr. 10 1 -. 
A.F. Transformers. Two windings, : ohm. 
200 ohm. O.K. for Oscillators, low ratio mike 
transf., etc., 2- x 2" x 1l ". New. Boxed. 
1/- ea., 9d. post : 6/- doz.. 29 post. 
R.F. Units 24.- Valved. Used. Clean. 
9!- ea., 2/6 post. 
CV93 Valve.-With 200 mc. Ose. cet., 3'- ea., 
1!- post. 
Neon Lamps. -90 v., wire ends, 1'- ea., 6d. p. 
Electrostatic Voltmeters.-2 Kv., 21" Rnd. 
New. 25 -. post 1/3. 
Decibel Meters.-21' Rnd. -3 to +4. New. 
20,- ea., 1, 3 post. 
Ilandlamps. Wire guard. Glass. 30 ft. c.t.s. 
flex. A super job for garage, etc. New. 
16 /- ea., 216 post. 
Most previous bargains available. Above 
prices for Mainland only. S.A.E. for Lists 

or Enquiries, please. 
25, ASIIFIELD PLACE, OTLEV. VOR KS. 

TAPESPONDING. Exchange tape 
recorded messages home /overseas. 
Details EWART, 87, "terrace, 
Torquay. 

FREE Language Course and no 
interest charges with all makes of 
Tape Recorders. Ask us about our 
new high quality -low cost " Adda- 
tape " -can be connected to ampli- 
fier making a real Hi -Fi Recorder or 
plugs into radio. Leaflets and prices 
on request. Special offer: 1.200ft. 
plastic Recording Tape, listed 35/ -. 
only 22/6, post free ! E. C. KINGS - 
LEY & CO. (G), 132, Tottenham 
Court Road, London. W.I. (EUS- 
ton 0500.1 

METERS (NEW, BOXED, M.O.S.) 
Ammeter., D'uving Coil, scaled 0-2,), com- 
plete with shunt. 5 mA. Basic Movement. 
10/6. Postage 1.6. 
Ammeters. 6fn. round, moving iron. 50 
cycles A.C. 0-50, switchboard mounting. £4. 
Postage 3/6. 
Voltmeters, moving coil, 2in. round. 10,000 
ohms resistance, 050. 10'6, Postage 1: 6. 

SPEED ELECTRICS, 
EASTWOOD, NOTTS, 

BRAND NEW MILLIAMMETERS, 0 -1 
M.A. M /C. 2.1in. sq. /fi.. 10 /0 each: 
brand new Thermostats. 0- 250v.. 
15A, adjustable. 40 -2J0 Far., 2, 6 
each: postage extra. Lists free. 
N. R. BARDWELL & CO., Sellers 
Street, Sheffield. 8. (Phone: 52886.) 

T.V. TUBES. 30/ -, with cathode 
heater shorts: 15/- with burn; carr. 
extra; ideal for testing: good pic- 
ture. Please enquire for types and 
sizes required. DUKE & CO., 623, 
Romford Road, Manor Park. E.12. 
IMF 6001.) 

LOUDSPEAKERS repaired promptly. 
MODEL LOUDSPEAKER SERVICE. 
Bullingdon Rd.. Oxford. 

GUARANTEED TELEVISION. 12in. 
5- Channel models. first -class picture. 
£26 each, carriage paid. T H E 
GRAMOPHONE SHOP. 19 -21, Brock - 
ley Rise. London, S.E.23. 

EX- R.A.F. G.E.C. Airfield Amplifier 
equipment, incorporating 5 175 W. 
individual Amplifiers with priority 
relay panels; individual power 
packs: distribution and test panels: 
complete with valves. and offered on 
a fully tested basis; £150. ex works. 
GEORGE COHEN SONS & CO.. 
LTD., Wood Lane: London. W,12. 
(Tel.: Shepherds Bush 2070) and 

Stanningley, nr. Leeds. (Tel.: Pud- 
sey 2241.) 

VALVES 

VALVES from 1/6. Radio, T.V. Com- 
ponents: low prices. Lists 3d. 
J. PALMER, 32. Neasden Lane. 
N.W.10. 

ELECTRICAL 

ASBESTOS RESISTANCE WIRE, 10, 
30. 40, 65. 220 ohm. Per yard. 1/3, 
p.p. SEMPLE. The Mount, Heswall, 
Cheshire. 

SERVICE SHEETS 

SERVICE MANUALS /SHEETS. Tel./ 
Radio for hire. sale and wanted. 
Mixed Manuals and Sheets, 12 for 
10/ -: s.a.e. enquiries. W. J. GILBERT 
(P.W -), 24, Frithville Gdns., London. 
W.12. 

SERVICE SHEETS, Radio, T.V., 5.000 
models. Lists 1/ -: s.a.e. enquiries. 
TELRAY, 11, Maudland Bk., Preston. 

SERVICE SHEETS for sale and hire. 
Radio,T.V. S.A.E. enquiries. J. 
PALMER, 32, Neasden Lane. N.W.10. 

SERVICE SHEETS for sale and hire. 
Radio, T.V.. Electrical. Army. Navy. 
Air Force Equipment. SULTAN 
RADIO (P.W.I. 11, Old Bond Street. 
London. W.I. 

WANTED 

GLASGOW, Cameras bought for 
cash or taken part exchange for 
Tape Recorders. Players, or Ampli- 
fiers. VICTOR MORRIS. 406, Argyle 
St., Glasgow, C.2. 

ALL TYPES of Valves required for 
cash. State quantity and condition. 
RADIO FACILITIES LTD.. 38, Chal 
cot Road, N.W.I. (PRImrose 9090 I 

WANTED VALVES 
All types for prompt cash. Musc be 

new. State quantity. 

WILLIAM CARVIS LTD. 
:03, North Street, Leeds, 7. 

WANTED, Transmitter, Reeciver Sets 
TR -1520. TR -1934. TR -1935. TR -1936. 
TR -1987: Receivers type 100 and BC- 
312: Control Units type 310; Power 
Supply Units 381. R. GILFILLAN & 
CO. LTD.. 7. High Street. Worthing. 
Sussex. (Tel.: Worthing 8719 and 
30181.) 
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813 VALVES wanted for prompt cash. MULTI -RANGE Test Meter. scared 
MODO, Inverkeithing, Fife, ohms, volts, m.a., new and boxed. 

complete with leads and test prods, 
25/- New Xtal Mic., 25/ -. 28, Jewel 
Rd., London, E.17. WANTED FOR CASH I Tape Re- 

corders. Tape, Hi Fi Equipment. etc. 
Best prices from E. C. KINGSLEY S: VALVE CARTONS. -Miniatures. 10/6; CO (GI, 132, Tottenham Court "GTs," £12; Gs." 14/ per 100 Road. London, W.I. tEUSton 6500.) plus 2/- p. and p. Lists free. R.H.S., 

155 Swan Arcade Bradford, 1. 

VALVES WANTED, EY51. EY86. 
PCF80, PCC84. PCI83. U25, 10F1. 
10C1. 10C2, 10P14. 5Z4G. Prompt 
cash; brand new only. R.H.S.. 155, 
Swan Arcade, Bradford, 1. - 

FOR SALE 

TAN IN 24 HOURS.-Super-tonic 
Sunray Lamps, Ultra- violet Infra -red 
combined; automatic exposure; con- 
trolled emission: all mains. Listed 
£7/10/ -. our price, 80/ S.A.E 
illustrated brochure. Dent. 100. 
SCIENTIFIC PRODUCTS, Cleveleys 
Lancs. 

AMERICAN MAGAZINES. Year's 
subscription " Audio " 35/ -, " High 
Fidelity " 50/ -. Spec. copies 4/- At 5/- 
ea. Cat. free. WILLEN LTD. (Dept 
40). 9, Drapers Gdns., London, E.C.2. 

CABINETS 
for 

EQUIPMENT, 

SPEAKERS, 

PYE BLACK 
BOX & 

RECORDS. 
Write !or Catalogue 

A. L. STAMFORD (Dept. Q29), 
20, College Parade, Sa'usbury Road 

London, N.W.6 

SITUATIONS VACANT 

THERE IS a national shortage of 
Mercantile Radio Officers. \ \'hv not 
make Communications your cancer ? 
You can be assured of a sea -going 
appointment after qualifying at The 
School of Marine Radio and Radar 
(A. S.T.), Hamble, Southampton. 
For details, apply Commandant, 
quoting A.12. 

EDUCATIONAL 

11 + 
EXAMINATION 

Write for FREE 20 -page GUIDE and 
Test, stating age of child, to : THE 
REGISTRAR (Dept. M8), Mercer's 
Correspondence College. 69. Wimpole 
St., London, W.1. 

THERE IS a national shortage of 
Mercantile Radio Officers. Why not 
make Communications your career? 
You can be assured of a sea -going 
appointment after qualifying at The 
School of Marine Radio and Radar 
( A.S.T. ), Hamble, Southampton. 
For details, apply Commandant. 
quoting A.12. 

A.M.I.P.R.E. -For details of suitable 
study courses (only a limited 
number of students accepted i send 
for free Syllabus of Instructional 
Text. I.P.R.E. Conditions of Mem- 
bership Booklet, 1 / -; "The Practical 
Radio Engineer " Journal. sample 
copy. 213. 6,000 Alignment Peaks for 
Superhets, 6/ -, All post free from 
SECRETARY, I.P.R.E., 20, Fairfield 
Rd., London, N.8. 

LEARN IT AS YOU DO IT -we pro- 
vide practical equipment combined 
with instruction in Radio, Television. 
Electricity. Mechanics, Chemistry. 
Photography: etc. Write for full 
details to: E MI, INSTITUTES. 
Dept. PW47. London, W.4. 

FREE! Brochure giving details of 
Home Study Training in Radio. Tele- 
vision. and all branches of Elec- 
tronics. Courses for the Hobby 
Enthusiast of for those aiming at the 
A.M.Brit.I.R.E., City and Guilds, 
R.T.E.B., and other Professional 
Examinations. Train with the college 
operated by Britain's largest Elec- 
tronics organisation. Moderate fees. 
Write to: E.M.I. INSTITUTES, Dept. 
PN28, London, W.4. 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy; 
short training period: low fees; 
scholarships, etc., available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE. 
Colwyn Bay. 

A.M.I.Mech.E., A.M.Brit.I.R.E., City 
and Guilds, etc., on " no pass -no 
fee " terms; over 95% successes. For 
details of exams. and courses in all 
branches of engineering, building, 
etc., write for 144 -page handbook, 
free. B.I.E.T. (Dept. 24281, 29. 
Wright's Lane, London, W.8. 

CITY AND GUILDS (Electrical, etc.1 
on " no pass -no fee " terms. Over 
95 ? successes. For full details of 
modern courses in all branches of 
Electrical Technology send for our 
144 -page handbook free and post 
free. B.I.E.T. (Dept. 242A), 29, 
Wright's Lane, London, W.8. 

T/V and RADIO. A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., etc.. 
on "no pass -no fee " ternis. Over 
95ró successes. Details of exams 
and home training courses in all branches of radio and T, V, write 
for 144 -page handbook free. B.I.E.T. 
(Dept. 242G), 29, Wright's Lane, 
London, W.8. 

THE "WAVEMASTER" 
TRANSISTOR PORTABLE 
All components available, as advertised. 

Circut assembly data at 116. 
TRANSISTOR PUSH -PULL AMPLIFIER 
Complete kit of parts (less speaker and 

battery), 90/ -. 
Circuit and assembly data of this high - 

efficiency amplifier, 1,6. 
Transistor transformers for the Mullard 

200 MW. Circuit. Miniature interstage at 
8=- ; Output at 7/6. Sub -miniature inter - 
stage at 12/8 ; Output at 12/ -. 

Surplus transistors, Junction type, P -N -P 
tested, guaranteed. Audio 10' -, R.F. to 
8 Mc's 21/ -- 

Sub- miniature electrolytics, 6 v. working. 
8 mad., 16 ofd., 25 mfd., 4/- each. 

T.R.F. coils M/L wave, boxed with circuit, 
7 6. 

Coil Pack, S.M.L., with gram, position, 
boxed, with circuit, 27'6. 

Bea spanner kit in case 0, 2, 1, 6 and 8 B.A.. 
at 15' -. 

Contact rectifiers. 125 v. 85 mA., 49 : 250 v. 
30 mA., 7/6 ; 250 v. 83 mA., 10'6. 

AERIALS 
Band III dipole, 7/6 : Combined outdoor, 

33,9 : F.M. Dipole. 10/6. Resistors all types pref. values, 20 %. 1 w., 
3d. ; I w., 5d. : 1 w., 6d. 

Postage on all Orders. 
Comprehensive List of Components. Stamp, 

please. 
Trade and Mail Order 

OSMABET LTD. 
14 Hillside Rd., Tottenham, London, N.15 

ELECTRA®IX 
FOR FULL VALUE 

ROTARY CONVERTERS. 200 watt. 
For telexi'ion where mains are not avail- 
able ; 24 volts d.c., input 50 volts a.c., 
output with step -up transformer 110,230 
volts 200 watt. £8.10,0, Carr. I0; -. New 
surplus. 

The "TYANA" 
Standard Soldering Iron 

Adjustable Bit. 
Weight approx. 4 on 

S 

Heating Time 3 mn, 
q "S" METERS. -For A.R.88 or other r 0 Watt economy Con 

receivers, 21in. square Hush, new stock. ion. 
39/6, post 1;6. i" 

Standard Voltage Ranges. 

)O 

RESISTANCES. -New Erie I -2 -5 
16/9 ! 

wau, )rE rep /acement Elements and Bits carbon, miscellaneous values, 10 ohms to 
10 megs. Good mixed parcel, our selection. 
9/6, per 100, post l' -. 
MORSE PRACTICE KEYS. -A.M. ser- 
vice type on base, back and front contact. 
4/6, post I ' -. 
MUIRHEAD SLOW -MOTION 
DRIVES. -4in, solid brass with heavy 
hakelite knob. New surplus. IOf -, post 1 / -. 
A.C. MAINS MOTORS.-} li.p., 230 
volts 50 cis capacitor start, four -hole 
mourning. Brand new. £4.5.0, carr. 5,'-. 

ELECTRADIX RADIOS 
Dec t. P., 214 QUEENSTOWN ROAD, 
BATTERSEA, S.W.9. MACaulay 2159 

always available. I 
I DIPLOMA" HEADPHONES 

1 

32 t i g htweight S6 
I High Resist- 

i 
1f ^tote (4orn- 

( \ 
"' / ohm;). Corn- 

piece with 
i 

3 "_ / -ord. 17,6 

Ideal for CRYSTAL SETS and also for i 
9 

use with TAPE RECORDERS. 
if 

KENROY LIMITED i 152/297 UPPER ST., ISLINGTON, 
LONDON, N.I. 

i Telephone : Canonb' try 4905 -4663 
1 
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15 INCH SPEAKERS, 16/11 each, 2/6 each extra I 
post and packing. 

900 PRACTICAL WIRELESS 

3 -4 WATT GRAM AMPLIFIER 
A three -valve quality amplifier designed 
to satisfy the more discriminating 
record enthusiast. Three controls 
give a very wide variation of tone. 
Fully isolated chassis. Output matched 
for 2 -3 ohms. Valves ECC83, EL84, 

EZ80. Size approx. 6; in. x 5 in. x 2! in. 

PRICE 79/6 PLUS 2/6 POSTAGE 

SUPERIOR BUREAU 
PRICE 

161 GNS. 
PLUS 25/- CARR. 

In richly figured wal- 
nut veneer, internal 
panels in polished 
sycamore. Uncut con- 
trol panel (16in. long x 
I01in. high) alongside 
which is an uncut 
base -board (151in. long 
x 13.' -.in. back to front). 
Inside front lid is panelled in beige leatherette. 
part of the cabinet are two storage cupboards 
7!... in. wide, 161 in. deep). Overall dimensions 
34 in. long, 161 in. deep. 

In the lower 
131 in. high, 

33 in. high, 

LARGE SELECTION OF CABINETS 

SUPERIOR RADIO SUPPLIES 
37, HILLSIDE, STONEBRIDGE, N.W.IO. 

PHONE : ELGAR 3644. 
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FOR THE BEST VALUE 
in TAPE RECORDERS 
... we recommend the 

\\\ ) 1 

%_9 

February, 1958 

This Month's Special Offers 
SINGLE PIECE THROAT MI KES. 1/- each. 
Post, etc., 6d. each. Could be used for electrifying 
musical instruments. 

MIDGET BATTERY ELIMINATORS. To convert 
all low consumption portables for mains operation. 
Mains output 200/240 v. A.C. H.T. output 85 v. 10 m.a., 
L.T. output 1.3 v. 125 m.a. Size 3.7 x 2.5 in. Actually 
smaller than H.T. battery alone. Special price of 55 / -, 
plus 2!6 post, etc. 

GERMANIUM DIODES, 1/- each, 10/- doz., post 
4d. extra. ALL NEW AND GUARANTEED. 

Any parcel 
insured 
against 
damage 

in transit 
6d. extra 

SURPLUS, NEW AND 
GUARANTEED 

VALVES 
All tested before dispatch 

Post, 
etc., 6d. 
extra. 

Over L2 
post free 

1A7 12 8 6F15 1419 12Q7 76 DH76 7 6 EL84 9/- 
105 10 6 6J56T 31.1114S7 13'6 DK96 9 6 EF91 6.11 
1345 10 6 6K7G 2 11 25L6GT 9,- EB91 6.6 EY51 11'6 
1N5 106 6L6G 7 1125Z4G 9.- EBC41 9'3 EZ80 8'- 
1R5 7 11 6Q7G 8 3 35A5 10 11 ECC84 10 - EZ81 9'8 
1S5 - 6Q7GT8 11135L6GT ECC85 9'6 GZ32 12 6 
1T4 ° - 6SJ7 '- 61 9^11 ECF8010'6 PCC84 8/- 
3Q4 9 - 6SK7 6 -135W4 '6 ECF82 PY81 816 
3Q5 9 6 6V6GT5 11 35Z4 7'6 12'6 U25 13'8 
3S4 8- 6X4 6 6 80 8 6 ECH42 9. 6 U76 7'6 
3V4 8- 6X5GT 7 6 807 6 8 EF40 13 11 UBC41 
5Y3GT 7 6 7C6 8 - 954 1 6 EF41 9.- 8'11 
6AM6 811 1091 14 11,955 311 EF80 8'3 PBF80 9:8 
6B8G 3 11 1099 11'81956 2B EF86 12 6 UC1842 
6BA6 6'6 12AH7 8-I958A 311,EF89 911 GF41 8'- 
6BJ6 -' 12AH8 9 - DAF96 9.6 EL32 (4- U L41 9'6 
6AT6 8:6112K7 7'61DF96 9'6, pin) 3 11 411134 11/6 
691 13'6'12X8 13 61DL96 98.EL4210'11 UY41 7'8 

172, ALFRETON RD., NOTTINGHAM 
TELETRON TYPE FX.25 

Self- tuned, Dual -wave Ferrite Rod 
Aerial, 15/- each. 

Designed for use in pocket Tran- 
sistor receivers. Descriptive folder 
with circuit -component layout, and 
wiring instructions for a three - 
Transistor regenerative receiver. Price 
6d. NO aefial, earth or tuning con- 
denser required. Operates speaker 
from 3 Penlight cells. All parts. 
including cabinet and chassis, avail- 
able from component stockists. 

f 1 1153-- 

55[ 

Ghis. 

5or 7- decos't 

NO INTEREST TERMS 
4 watts output -3 hours playing 
time -3 speeds. Completely auto- 
matic operation. All other makes 

of Tape Recorders in stock. 
Write for details to :- 

E & G THE RADIO CENTRE 
33, Tottenham Court Rd., London, W.1 

Telephone: MUSeum 6667 

Miniature Transistor IFTs & Ose 
coil for 315 kc /s, 6/6 ea. FRM /2 
Transistor Ferrite Rod Aerial, 10 / -, 
Available from component stockists. 
Stamp for complete lists and circuits. 

THE TELETRON Co. Ltd. 
266 Nightingale Rd., London N.9 

HOW 2527 

BENRON'S 
ETTER 
ARGAINS 

I.F. STRIP 373. new, with valve 42'6. RELAYS. 
" F'I; " 12 v., 10 - : set plugs, 1' 6. 

Type 85 7 pole clo heavy -dty ; 6 12 y 7 6 
0,.n. R %78, 

r. 

2.4,13 ; ,s with a %aloe. 
100kc'sl .N MI. Good cond.,. 35 - (p.p. 
TEST SETS : 74A with 10 valves. \'('I, 1sus col 
iu cycle power pack : fair condition. 50 - ,carr. 
8 6). BC1066 VHF Receiver, ya - lve, 7 954 
1 11/80T, new', 15.- (p. 3!6). VIERAPACKS. 6 y. 
D.C. to 250 v. 80 nt A., smoothed. cased, 22 6 (pod 
3 6). RESPONSER ZC8031, ll9, 19u me s. New, 
with valves. 15 (carr. 76). VIBRATORS. 
Mallory G62OC. 12 v. 4 pin, 7'8. BRAND NEW 
ß.F.28, 27, 25'- (post 3; -) ; R971, 10 8. IlF ̂_r,, 

7. ecod cond., 20' -. DYNAMOTORS Ipo =t 7 cl : 

12 v. to 250 v. (IS ntA. amt 6.3 v. 25 A., 116; a e 
to 2511 v. 80 tnA., 12 6. EDDYSTONE, 12 v. to 1101( 

v. 000 mA.. 17;8 (carr. 8'01. METAL RECTI- 
FIERS : 240 c. 100 mA.. 4 : 14u v, sn mA.. 3'6 ; 

1,000 V. 30 rnA., 7'8. 120 v. S a.. Bridge. 30 -. 
R115SS.M. Tuning DRIVES " N " type. brawl new, 
10 6. CHOICES, L.P., 100. 12(1 ntA.. Screened 
7 6. 5H. 200 n.A.. 4 6. SWITCHES. wafer, 1p 6w 
ih. 2'6 : 1p IIw 2b, fip Sx- 4b. 3'8. Stud type. 
.Moirhead 1P24W2B, 76. VHF AMPLIFIER. 
valves 2'C1'06, 1 iVR156, with Rn e. po %ver unit, 
40 - (p. p. a d)). TEST METERS. New. 4 o 4 s 2 a in. 
Read 1.0 and 3 v., 60 m.1. and 050. 12 8. T8347 

wcontains 
1(1 mA. 75in. meter, re etc.. 8 8. T5350 =, 

ith 1 m.4. 31in. meter, valve 1'P25, etc.. 30 -. 
METERS, contain 2 separate m amp move- 
ments and 2 neon, new, 10 -crPERISCOPES 
(Mirrors) 31 v 14 in. ; unit'. Joint for rod fitting, 
l'- pair. MOTORS, fully enclosed, Sl .x 11lin. 
D.R. /In. spindle. rated 180 v. Sun cycles (A(' 11(') 

u ttinnoto, 12 8 (post .". -1. FORMERS fin. 
dia. Twin dust cores, can S s lin. dia., 9d. COM- 
MAND RECEIVERS, brand new, 6 valves. Med. 

-e 0.62 -1.5 me s, 97:8: used 82:6 (post 3Yq. 
Modification and circuit data to Car Radio. 

MN28C, tau.l nuke ¡s, valved, 85'- (deed). 
LIST AND ENQUIRIES) ; S.A.E. please ! Terns. 
C.W.O. Postage extra. Immediate despatch. 

Collas aryl post : W. A. BENSON (P.W.1, 
138, Rethbone Road, Liverpool, 15. FC'r. M45 11. 

O2 SHPERADIO (Whiteehapel), LTD. 
118, Win eehapel, Liverpool, 2. 207'1130. 
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G2AK This Month's Bargains 
HI-FI EQUIPMENT 

Available Amplifiers, speakers, pick -ups by 
for 

immediate 
delivery. 

Grampian Leak Quad 
Rogers R.C.A. Spectone 
W.B. Wharfedale, etc. 

D104 CRYSTAL HAND MIKES. List E6. Complete with 
6 ft. cord and plug. Very limited quantity. ONLY £3/10/- each. 

HEADPHONES. H.R. Type 4,000 ohms, very sensitive. 
Only 12/6 pr. Post 1,6. C.L.R. type (low res.) 8/6. Post 1/6. 

100 kc /s CRYSTALS, by famous American makers, in 3 -pin 
based holder. New condition. Worth £3!10/0. ONLY 25!- 
post free. 
SEMI- MIDGET COMBINED I.F. TRANSFORMERS, 
10.7 Mc /s and 465 kc /s (can be used on 10.7 Mc,s or 465 kc s 

only). 9/11 per pair, postage 9d. 

AERIAL WIRE. Copper, 7 -25 stranded 140ft., 10;- 
70ft., 5 / -. Hard Drawn 14g.: 140ft.. I7 / -; 70ft., 8/6. P. & P. 2; 

RIBBED GLASS Sin. AERIAL INSULATORS. I/3 ea., 
or 6 for 7/6. P. & P. 1 /6. 

CONDENSERS. 8 uF 600 v. Trop. 750 v. normal con- 
densers. NEW, ex W.D. stocks, 5/6. P. & P. 1/6. 

ABSORPTION WAVEMETERS, 3 to 35 Mc /s in 3 switched 
bands. Complete with indicator bulb. 17/6 post free. 

No C.O.D. on orders under CI. 
Please Print Your Name and Address. 

CHAS. H. YOUNG LTD. 
Dept. 'P' 110, Dale End, Birmingham, 4. (CEN. 1635) 

901 

"MY BENNETT 
COLLEGE TUTOR 

MIGHT HAVE 
BEEN IN 

THE ROOM" 

< 

PERSONAL POSTAL TUITION 
Every Bennett College student enjoys 
this friendly, intimate coaching right 
through his Course. A few of the 
Courses are listed opposite. Tell us 
your subject. We will send you The 
Bennett College Prospectus and the 
famous FREE look "Train your mind 
to SUCCESS." This will show you 
how you can advance to a better. finer 
future by Personal Postal Tait ion. 
Fill In and post the coupon today. 

WHAT CAREER DO YOU WANT? 
Architecture Telecommunications 
Budding Television 
Carpentry Wireless Telegraphy 
Commercial Art and Telephony 
Diesel Engines 
Draughtsmanship Book -keeping 
Electrical Eng. English 
Elec c Wiring Geog^aph; 
Forestry Jcu alum 
lemn,etive Eng. Languages 
Machine Design Mathematics 
Mechanical Eng. Modem Business rp rN 

- 1 

Motor Engineering Methods 
Plumbing Police Subjects I 

COLLEGE! Quantity 
n Engineering 

Salesmanship eVVaaaf{aaGD{{Ti'i [ Shorthand 
Sanitary Science Short Story Writing I 

(Dept. B.101 PT.) iNEfiIELD 
I Surveying and many other Moose tend our the l're'pa'rus en I 

OR WHY NOT OBTAIN A 
QUALIFICATION? I cad n,s Is 

A.M.I. Nun. E. A.C.I.S. I 
cop-' " 1 %)'alts your mind ro 3'UGCI .SJ." 

A.M.I. Mech. E. A.M.S.E. A.C.C.S. NAME I 

A.M.I. Struct. E. A.C.W A. A.A.I. I ADDRESS 

GEN. CERT. of EDUCATION A R.S.A. Exams. nocs 

PàsÍthis coupon NOW! ii( undcr at 
l'leasc croe in mock letters 

J 

COPPER WIRE 
ENAMELLED, TINNED, LITZ, 

COTTON AND SILK COVERED. 
RESISTANCE WIRES, 

I oz., 2 oz. & 4 oz. REELS. 
All gauges available. 

B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 

EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 

FORMERS AND TUBES. 
ALL DIAMETERS. 

Latest Radio Publications. 
SEND STAMP FOR LISTS. 

SPECIAL OFFER 
G.E.C., B.T.H. & WESTINGP OUSE 

GERMANIUM 
CRYSTAL DIODES 

I,- each. Postage 3d. 

Diagrams and three Crystal Set Circuits 
Free with each diode. 

A large purchase of these fully 
GUARANTEED diodes from the 
manufacturers enables us to make this 

attractive offer. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coif. 

RECEPTION GUARANTEED 
Polished wood cabinet, 15/-, post 1,6 .. 

A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33 Bourne Garde, London, E.4 

i_ 
n 

CWHAT THEY ARE AND HOW 
TO USE THEM 

5/ -. By B. R. Bettridge. Post 5d. 

I1),® INDUSTRIAL TELEVISION. By 
H. A. McGhee. 15/, Postage 9d. 

OA BEGINNER'S GUIDE TO 
RADIO. By F. J. Camm. 7/6. Postage 
6d. 

THE ENCYCLOPAEDIA OF 
RADIO & TELEVISION. By 
J. H. Reyner. 30/ -. Postage 1/6. 

BASIC MATHEMATICS FOR 
RADIO & ELECTRONICS. By 
F. M. Colebrook & J. W. Head. 17/6. 
Postage 9d. 

SOLUTION OF PROBLEMS IN 
TELECOMMUNICATIONS. By 
C. S. Henson. 25/ -. Postage 9d. 

MAINTAINING HI -FI EQUIP- 
MENT. By J. Marshall. 23/ -. Postage 
1/, 

BRIMAR RADIO VALVE & TELE- 
TUBE MANUAL, No. 7. 6/.. 
Postage 9d. 

FUN WITH RADIO. By J. Cox. 
10/6. Postage 9d. 

® NEW EDITION 
TRANSISTORS AND 
CRYSTAL DIODES 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 
19 -23 PRAED STREET, 

LONDON, W.2 
Complete catalogue 64. 

Phone : PADdington 4185 
Open 6 days 9 -6 p.m. 

LYONS RADIO 
. LTD. 

Dept. M.P., 3 GOt.DHAWK ROAD, 
SHEPHERDS BUSH, LONDON, W.12 

Telephone : SLfEpherds Bush 1723 

POWER UNITS TYPE 138. -Rotary converter units for 8 v. U.C. input and hav- 
ing a fully smoothed and filtered output 
of approximately 250 y. D.C. at 100 IiA. 
The whole is housed in metal cabinet for 
bench or rack mounting, size 19 x 101 x 101 
Ins. with instrument handles each side of front panel and small removable cover 
giving access to input :output fuses. The 
rotary converter itself (Type 57) occupies 
a space of only 81 x 5 x 5 ins. so that if desired 
power unit could be made uo very much 
smaller in size. In goy d condition and 
working order. PRICE OI LY 28/8, carriage 
8,' -. ROTARY CONVEIl lE t only, PRICE 
£1. post 3, -. 

POWER UNITS TYPE 285. -Input 210 v. 
50 cps. A.C. mains. Output : E.H.T. 
2.030 v. D.C. at 5 mA. ITT. 350 v. D.C. (Double 
section choke and condenser Filter to give 
exceptionally good smoothing) at 150 mA. 
1..T. 6.3 v. A.C. at 5 A. and 6.3 v. at 10 A. 
Fitted with valves 5U9. VU120 and VR9l. 
Housed in metal cases 18 x 12 x 9 ins. \t'ith 
input'output plugs, fuses and on,of switch 
to front panel. Supplied with circuit dia- 
gram and in good working order. PRICE 
ONLY 59/6, carriage B 6. 

ROTARY CONVERTERS (T.U. ty'sn 195) -Input 24 v. D.C. Output 230 v. A.C. 50 cps. 
103 watts. Housed in metal cases 11f x 101 
s 7' ins. fitted with standard 3 pin 5 A. 
socket. In good condition and working 
order. PRICE 84 -. carriage 6/-. 
VV F:1; MEGEItS. -100 v. ex -Gov. by Ever - 
sheds, in condition as new and unused. 
PRICE 85' -. post 3,6. 

www.americanradiohistory.com

www.americanradiohistory.com


902 

RADIO AND TELEVISION 
COMPONENTS 

All parts in stock for : 

Viewmaster, Soundmaster, Teleking, ete. 
Easy Terms available. 

24d. stamp (only) for Catalogue. 

JAMES H. MARTIN & CO. 
FINSTHWAITE, NEVVBY BRIDGE, 

ULVERSTON, LANCS. 

GRAM -PAK AMPLIFIERS 
Complete £3.19.6 PAP. 

This midget 4 -watt amplifier fits neatly 
into any record player leaving ample room 
for speaker. Suitable with any speaker 
and all modern crystal 3 -speed pick -ups. 
Dimensions Y x 21' x 1r. Pressed teel 

- Quality guaranteed. Forc 
2250 v. iA.C.ess 

ACCESSORIES: 
ACOS crystal turnover pic -up, £1.14.6. 
7' x 4' elliptical speakers. 19+. 6d. 
BSR 3 -speed player unit with aoove 
pickup, £4. 12s. 6d. 

THE COMPLETE OUTFIT READY FOR 
YOUR CABINET £9.10.0. past trae. 

6d. stamp brings details by return. 

E LECTRO-ACOUSTIC LABS. 
TAIN - ROSS -SHIRE - SCOTLAND 

High sensitivity Miniature 
moving coil 

LOU DSPEAKER 
As used in the Perdio Pocket Transistor 
Radio. Diameter 2 in. Depth 13 /16in. 
Impedance 3 ohms. Price, including tax, 
post and packing, 27/6. Cash with order. 

For this and other miniature components 
apply 

Specialised Electrical Coniponenis, 
9 -1 i, Monmouth Street, 

London, W.C.2. 

TEST M ETERS 
D.C., Brand New ex -W.D. By famous 
makers at a fraction of original cost. 

Size 4 x 4 x 2!. ins. 

Reads : 

0 -5,000 ohms. 0 -500 ohms 
0 -60 milliamps. C -300 volts 

0 -1.5 volts. 
Moving Coil can be conv_rted to A.C. 

2216 
Plus 2/- 
postage. 

PRACTICAL WIRELESS 

SPARKS' DATA SHEETS presents 

THE "33I" 
A.C. SHORT WAVE 

4- VALVE T.R.F. Rte. 
" Cathoae- coupled " Regeneration ensures 
amazing Sensitivity and Selectivity plus 
100 " Stability. 10 to 220 M. Switched Coils. 
Separate Power Pack. Data Sheet (27" x 22' 
showing every detail in simplified form. 
Plus full Instructions. etc. 3/8 -Post Free. 

THE "COX'N" 
A.C. /D.C. 3- VALVER 

A New design offering New Thrills and 
Interests. 60 to 220 Metres covering Ship- 
to-Shore. Aeronautical Bands. 801160 
Amateurs. Trawlers and Int. Call and 
Distress Bands. Data Sheet. Etc. 3.'3 P.P. 

L. ORMOND SPARKS (P) 
Vallee Road. Corte Castle. Dorset. 

MADE TO LAST A LIFETIME. 

NORMAN H. FIELD, Electronics, 
20, Snow Hill, Birmingham, 4 

and 68, Hurst Street, Birmingham, 5. I 

Fide tiff HAND BUILT 

Fidelia genuine 
hand built real 
high fidelity 
equipment for 
those people 
who desire 
the finest. 
Major AM /FM 
12 valves, E44. 
De -Luxe AM /FM 
II valves, E34 /10!0. 
Imperial, high fidelity 
amplifier and VHF 
tuner, E34. 
Full details willingly 
but 6d. in stamps is appreciated. 

ELECTRO ACOUSTIC DEVELOPMENTS 
2, Amhurst Road, Telscomba Cliffs, Sussex- 

H A c 
SHORT -WAVE 
EQUIPMENT 

Noted for over 18 years for ... 
S.W. Receivers and Kits of Quality. 

Improved designs with Denco coils : 

One-Valve Kit, Model "C" Price, 25', 
T1.0 "E" 

All kits complete with all components, 
accessories, and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send 
stamped, addressed envelope for 
descriptive catalogue. 

" H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH), 11, Old Bond Street, 
London, W.1. 

Quinn, Radio and T.V. Diary. 1958 
4 6. postage 4d. 

R.S.G.lI. Amateur Radio ('all Book, 
193 edition. 3q6, postage 6d. 

A.11.1t.L. Antenna Book, 8th Edition. 
19 -, postage 1'3. 

Vahr and T.V. Tube Equivalents. by 
" Babani." 5. -. postage 6d. 

An Introduction to Cathode -Ray Oscillo- 
scope, by Harley Carter. 12/8. postage 9d. 

Tape and Wire Recording, by " Radio 
Constructor." 3/ -. postage 6d. 

Bruner Valve and T.V. Tube Manual, 
No. 7. 6 / -. postage 9d. 

High Fidelity Loudspeaker Enclosures, 
by " Babani." 5/-, postage 6d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, 

W.C.2 
(adjoining Lisle Sired 

February, 1958 

Morse Code operating .. - 

... as a PROFESSION 
45 years of teaching Morse Code is proof 
of the efficiency of the Candler system. 
Send 3d. :tamp for Payment Plans and Full 

Details of all Courses. 
CANDLER SYSTEM CO. Dept. 5L0 
521,, Abingdon Road. London, W.8, 
Candler System Co., Denver. Colorado, U.S.A. 

TELEVISION 
The advance of Radio Technique will 
offer unlimited opportunities of high 
pay and secure posts for those Radio 
Engineers who have had the foresight 
to become technically qualified. 
How you can do this quickly and easily 
in your spare time is fully explained 
in our unique handbook. Full details are given of 
A.M.BriLI-R.E., City & Guilds 
Exams., and particulars of up-to -date 
courses in Wireless Engineering. 
Radio Servicing. Short Waves, 
Television, Mathematics, etc.. etc. 
We guarantee "NO PASS -NO FEE." 
Prepare for to- morrow's opportunities 
and future competition by sending for 
this very informative 144 -page guide 
NOW -FREE and without obligation. 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 

(Deyt. 242), COLLEGE DOUSE. 
29 -31. Wright's Lane. Henslngton.R'.8 

Band I (B.B.C.). Telescopic 

Diploft, o le. 2 
19/6 

6/3 
; 

. 
External St 

Band III (I.T.V.). 3- element 
loft array. 241- : 5-ele- 
ment 3218. External wall 
mounting, 3- element, 3319: 
5- element, 41/3. 
Combined (B.B.C.- I.T.V.). 
Loft 1 +3 element, 41/3 
1i -5 element. 48/9. Exter- 
nal wall mounting 1 +3 
element, 56/3 ; 1 -i5 ele- __. ment, 63/9. Room aerial, 
12'9. 

Band II (F.M.). Loft S'Dipole 12/6: 
loft 'FL" 28' -. External SiDipole, 26/3. 
Postage and Packing all types, 2'6. 
Co- axial. 80. Pd. ' Co -axial plugs 1/3. 
State channel when ordering. S.A.E. 
for Price List. Trade enquiries invited. 

EVA ELECTRONICS 
189, Tent House Rd.. ckenhani. Kent 

2489 

THE 

V1rAVEMASTER 
TRANSISTOR PORTABLE 

AN 

OLYMPIC WINNER 
PICK OF THE WORLD STATIONS AT 

YOUR FINGER TIPS. 

LONG AND MEDIUM WAVEBANDS. 

QUALITY FUSH -PULL OUTPUT. 

A RECEIVER YOU WILL BE ?ROUD 
TO OWN. 

COMPREHENSIVE ASSEMBLY DATA 
AND COMPONENTS LISTS, 1/6. 

SPECIAL COMPONENTS KIT FROM 
USUAL STOCKISTS, PRICE 75/ -. 

OLYMPIC 
RADIO COMPONENTS 

224 HORNSEY RD., HOLLOWAY, N 7 

www.americanradiohistory.com

www.americanradiohistory.com


Iv 

February, 1958 PRACTICAL WIRELESS 903 

DIY" 
Yes! YOU can DO IT YOURSELF with the aid of our RADIO HOME ('OSS'l'IR( ('TOR'S HANDBOOK. 
Thousands of enthusiasts already own this fatuous 66 p. book Which gives full parts lists and circuits of many modern re- ceivers, tape recorder, 'scope, feeder units, communications set, crystal set, hi-fi amplifiers, etc. 
Also packed with data, building and servicing hints, facts and formulæ, colour code, soldering hints, etc. " Easy -as- A.B.C." 
FULL SIZE p. -p. Construction sheets for our outfits are available FREE with orders so that even the beginner gets professional results 
first time ! This claim is confirmed by hundreds of genuine testi- monials received. Send 2/11 to -day for your copy I 

NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE 
TO THE RADIO NOVICE AND EXPERT ALIKE! 

RODING LABORATORIES 
Hurn Airport, Christchurch, Hants 

FOUR -SIDED BLANK CHASSIS 
Made in our own works from Commercial Quality half -hard Aluminium of 16 s.ts.g. thickness (approx. 1116') these chassis will carry components of considerable weight and normally require no corner strengthening. 

THOUSANDS OF SIZES TO CHOOSE FROM! 
We can now supply on the SAME) DAY as your order is received the exact size to the nearest half -inch and in depths of y 1' 1" 1:' 11 ", 11 ".2 ".2r.21 ", 21 " and 3', that you require -AT NO EXTRA CHARGE. Maximum length 18 ". To arrive at the cost of any chassis, you need only add twice the depth to the length and the width, multiply the two and refer to the table below. 
Sq. ins. Price Post Sq. ins. Price Post Sri. his. Price Post 

18 3/- 1/3 176 8,- 1/6 336 131- 1!9 
48 4/- 208 9/- 368 14/- 
80 5/- .. 240 10.- .. 400 151- 

112 6/- 272 11/- ,. 432 16!- 
144 7/- 304 12'- ., 464 17/- Full particulars on request. PANELS.-Cut to any size up to 3f t. x aft. at 4 6 s.. r square Prot. Postage should be added at the rate of 1 oz. Sa.. <s-h 9 eq. ins. 

H. L. SMITH & CO. LTD. (Metalwork Dept.) 
287 -289. EDGWARE RO.t1), LONDON, 1.1 .2. PAP 'all 

WIRING 
ACCESSORIES 

Return of Post Service. Lowest possible 
prices consistent with high quality. Money 
tack guarantee. 
PVC ('able Fla! 'flit in Twill with E. 3 Core 

1.041 £2. 9. 2 
3.02) £3. 5. 7 
3.031 £4. 9. 6 
7.02) £5.12. 6 

£3. 1. 9 
£3.17.11 
£5. 2.11 
£7. 0. 7 

TRS ('ABL1: 
1.041 £2.10. 0 £3. 1.10 
3.02) £3. 3.11 £3.16. 4 
3.033 £4. 3. 5 £5. 1. 7 
7.023 £5.10. 5 £6.16.11 

£3.10. 5 
£4.16. 5 
£6.11. 4 
£8. 4. 7 

£3.10. 3 
£4.19. 4 
£6. 5. 6 
£7.18.10 

Prices per 100 yds. All sizes stocked. Sup- 
plied in 25, 50. 75 or 100 yd. lengths. 7.029 
and above cut to length -no cutting charge. 
Carriage paid on all orders over 42. Full range of accessories available. Send for :oniplete lists. 

F. HUNT & CO. 
STEPCOTE HILL, EXETER 

Phone : Exeter 56697 

RES /CAP. BRIDGE p15! ;;6 
Checks all types of r esistors and 

condensers. 
Easy to Build Up Easy to Use 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. E) 
Raleigh Mews, Raleigh Street, Nottingham 

" PERMATIP " 
AND 

" PERMABIT " 
14 INSTRUMENTS 

FOR 

GREATER 
SOLDERING 

1 EFFICIENCY 

The soldering bit which maintains 
its face indefinitely without atten- tion. 25 models available for mains or low voltage supply. Bit sizes 3!32 to 3 .-8 inch. Full details in booklet 
S.P.10 from sole manufacturers :- 
LIGHT SOLDERING 
DEVELOPMENTS LTD., 
106, GEORGE STREET, CROYDON, 

SURREY. Tel. CROydon 8589. 

iforrr5t 
Transistor Transformers for 
Quality Equipment 

H. W. FORREST (Transformers) Ltd. 
349, Hasiucks Green Road, Shirley, 
Solihull, Warwicks. Tel.: SHlrley 2483. 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS, II 

Tel. : CLECKHEATON 99 

TN 1154. Model M. four -wave band. com- plete with all valves and meters, good con- dition, £1.5.0, carriage 12 6. Model N. 17 6 
- 1213 carriage. 
MIXED RADIO PANELS. -Full or Resistors and condensers. 5/- per doz. post free. 
BRAND NEW RECEIVERS.-Type 3645. The cleaned -up 1355. Metal Mite Condensers and Potted Transformers, etc., less valves, 
641, carriage 83 -. 

NEW NAINS TRANSFOR MERS. -Ex. equipment. 230 volt 50 cycles, 345 volts, 0.34.5 volts, 5 volts 2 amps., 8.3 volts 5 amps.. 
6.3 volts. 2.5 amps., 10 -. earn. 5 -. 

6 -WAY JONES PLUG AND SOC KE'r, 
lr Post 1 3. 

BRAND NEW EF50 VALVES. Four on a strip with valveholders and locking rings. 
10' -, with Red Sylvanian Valves 126. post 2 -. 

NEW METAL RECTIFIERS.-- 350eolts. At 60 m -a. 2'6, post 1 3. 150 volts at 40 ni'a, 
1 post 1.3. 

BRAND NEW POT METERS. -250 K., 
1 inch spindle length, Bd. each, post 9d. 
250 OHMS WIRE W OCND I'OT., 1. -, post 9d. 
NEW RADIO VALVES. -Es. equipment. 
Special offer for one month only. All at 1-- each, post 9d. VR65. VR116, DLS10, V11137, 
VR66. 954, QP220, V S110, 12SH7 (metal), 12SJ7 (metal). 
NEW FUSE HOLDERS, -With clip on cover, for two fuses, 1.3. post 9d. 
NEW REI) SPOT TR.YNSISTOIIS.- 
With two circuits, not rejects. They all work well, 7:6 each, post 3d. 
DIODES, 101. each, post 3d. 
8 MED. 450 working small tube type, ex. equip., 1.- each, post 9d. 

COVENTRY RADIO 
Component Specialists since 1925 

We have now trebled the size of our 
premises in order to supply a larger 
range of Components, Amplifiers and 

Hi -Fi Equipment. 

Send your enquiries to: 
189 -191 Dunstable Road, Luton, Beds. 

New Telephone No.: LUTON 7388 -9 

AT LAST, A REALLY PORTABLE 

POCKET LOUDSPEAKER SET 
The famous Teletron " Companion " is a receiver of unique design 
and extreme portability. Contained in a neat plastic case, measuring 
41 x 3 x If inches approximately, it gives loudspeaker reception 
on long and medium wavebands, and requires no aerial or earth, 
Using three transistors, the total power supply is obtained from 
three tiny I volt penlight cells. 
Complete Kit of Parts, 89/6, postage 1/6 extra. Or send four Id. 
stamps for Illustrated Folder and Circuit Diagram. 
This offer applies only to Great Britain and Northern Ireland. 

CENTRAL RADIO SALES 
CENTRAL CHAMBERS, II SMALL ST. 

BRISTOL, I 
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FM 
at its best - with 

HOMELAB 
The N EW frequency modulation 

The new HOMELAB Frequency Modulation Tuner 
conforms exactly to the famous Mullard design. 

A volume control is incorporated and also switching 
for gramophone, AM tuner and tape deck in addition 
to FM. 

The tuner is fitted with a pleasing bronze -finished 
escutcheon and a lead fly -wheel is coupled to the tuning 
knob to ensure smooth and accurate tuning in conjunction 
with a magic -eye tuning indicator. 

The unit can be supplied with or without power 
supply. 

PLUS 5 
PRICE 

L I 
O_® POSTAGE 

& PACKING 

tuner 

(INCLUSIVE OF POWER SUPPLY) 

Please send stamped addressed 
envelope for full details. I[urktlted'aI Instruments Ltd 
615 -617, High Road, Leyton, E.I0. Telephone: LEYtonstone 6851 

MANUFACTURERS OF INSTRUMENTS FOR THE RADIO AND ALLIED INDUSTRIES 

vA L V E s-Guaranteed 
EA')) 2- UGa 10- SALI 7 -SL"S /CSC 
E841 716. VR21 4 -,688 6 7 6 
ECC33 8!8 VR65 3 6 6BE6 7 -I6U7 5 

EF36 4'6 VR65A 3 6 6Bí16 5 -1708 7 6 
EF37 7/6 VR91 4- ',6BW6 6 6 802 4 6 
EF39 5/6 VR137 4 -6C5M 6 - 902 5- 
EF50 5/- VT20 36'.602 c' -9136 5- 
EF80 8/6 VT50 4 - 6F6 10F1 11'6 
EL32 5/- VT51 4 -6F13 11'6'12ßA6 7'6 
P61 41- VÚ111 2'8 615 6 -11213E6 6'- 
PCC8411/- W77 51 -1616 6 -112J7 8'6 
PY31 9/0 054 5/ -16K7G 4 6 1257 8 - 

PY81 10 /- 5152 8 /8,657M 5'6 15132 6'- 
SP41 4/- 1D5 8.'6 6SA7 8'- 18 7,6 
SP61 81- 306 4/8 6SN7CT :;i lt" 1 7'6 
TT11 3'6 4D1 4' 8'6 í41C1 8 6 
U22 8/- 6AK6 7 :6'6U5 7 6 78 7:6 
Postage 8d. per valve, orders over £1 post 
free. (Also all components) Tl- Tube,, 
Perfect Condition (callers only) MW22'16. 
MW22 18, £4.0.0 each. Also all Transistor 
Components. 

TELEKIT SUPPLY 
104 High 

Phone 
Beckenham, Kent. 

: BEC 3 

TRANSISTORS S'11 SPECIALITY 

FULL TECHNICAL ADVICE SERVICE 
ALL PRICES ARE POST PAID 

Transistors. Red Spot, 7/6. Red /Yellow 
Spot (R.F.). 2I / -. Green /Yellow (Audio). 
I0/- Crystal-Diodes. 1 /3. 
7- Transistor Portable Circuit, 1/6. 
3- Transistor Radio (L. /M.W.) Circuit. IId. 
ELECTROLYTICS- GUARANTEED 

16 mfd 450 v. 150 mA, 17ín. x lin. 2/4 each. 
8 -8 mfd 450 v. 100 mA, 1¡n. x lin., 2/9 each. 
8 -16 mfd. 450 v: 100 mA. 1 ; in. x I in. 2/9 each. 
50 mfd 50 v. 100 mA, I )in. x lin., 11/6 each. 
Condensers : .0! mfd. 1,000 v., 6d. .1 mfd. 
350 v., Bd. 
Resistors : All Values, 10%) watt. 6d. each. 
TERMS : C.W.O. or C.O.D. (over £2). 

FULL COMPONENT LIST 6d. 

OAKFIELD RADIO 
74 OAKFIELD RD., STOCKPORT 

CABINETS & 

HI - FI EQUIPMENT 
We can supply any 
Cabinet to your 
own specification. 

"Bureau" 
(16.16.0 

This ever popular walnut bureau cabinet 
is veneered with the finest selected 
Walnut and beautifully polished in a 
medium shade. Designed to accommo- 
date any type of Automatic Record 
Changer, Tape Deck. Amplifier, chassis. 
etc.. and to give generous storage 
compartments. 
We can also supply and fit this or. any 
cabinet with the latest Hi -Fl amplifiers. 
tuners, transcription units, record 
changers, speakers, etc. 
Send for comprehensive illustrated cata- 
logue of cabinets, autocikanoers, speakers, 
etc., all available on easy H.P. terms. 

LEWIS RADIO COMPANY 
120 í PW9, Green Lanes, Palmera Green 
London 513 Tel : BOWes Park 115516 

PULLIN 
SERIES 

100 
HIGH RESISTANCE 

TEST METER 
A.C. /D.C. 

10,000 ohms/volt 
21 RANGES 

100 microamps to 
1000 v. 

Complete in die -cast 
case with test leads, 

clips & prods. 
FULLY 

GUARANTEED 
CASH PRICE or Deposit L2 -10 -0 & nine 
1>t12 1 6 further monthly payments 
â6 L v of t1 -4.6, 

Illustrated brochure free on reques' 

FRITH RADIOCRAFT LTD 
69.71 CHURCH GATE LEICESTER 
L 23 HIGH ST NEWPORT PAGNEU. Burks 

1 HIGH STABILITY RESISTORS 
Any value 100 ohms to 1 Megohm includ- 
ing non- standard values : 'WV.. 2 3. 
Westinghouse Meter Rectifier. 1 itA., 141 
Shunts for any meter with ranges to your 
specification. Reasonable prices. 
PRECISION CONDENSERS.-1 PF 2 "6. 
0.01 2 " ". 100 pF 1 ".,. 8 6 per set : i5) ohms 
1`,. 10 Y 1 ,,. 1 M 1 "... 5'9 Per set. 
PRE('ISIONW IREWOI' NI) RESISTORS 
-Eureka wound -on strip t 1 to 1.000 ohms, 
0.5 °", 3/-: 0.2°.,, -r 0.01 ;ohm, 4'3: 1.001 K to 
5 K 0.5`6.3 6 : (1.2 ".,, 4'9 : 5.061 K to 211 K. 
0.5",.. 4'3. 0.2",,. 6' -. 
SHCN'l' FOR 1 m.\ 100 MINI NIETER. 
-Ranges 10, 100. 1.000 mA.. W. accuracy. 8 /6. 
SIfUN'l' P1)1í 500 /'-A 500.011M NIETtSR. 
-Ranges 5 50. 500 mA.. 1" accuracy. 86. 
Postage extra. S.A.E. with enquiries. please. 

PLANET INSTRUMENT CO. 
25, Dominion Avenue, Leeds 7 
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Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
2/- each 
1937 Crystal Receiver PW71 
The " Junior " Crystal 

Set ... PW94 
2/6 each 
Dual - Wave " Crystal 

Diode " PW95 

STRAIGHT SETS 
Battery Operated 

One -valve : 2/6 each 
The " Pyramid " One - 

valver (HF Pen) .. PW93 
The Modern One - 

valver PW96 
Two -valve : 2/6 each 
The Signet Two (D & 

3/6 each 
Modern Two -valver (two 

band receiver) 
Three -valve : 2/6 each 
Summit Three (HF Pen,. 

D Pen) 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) 

F. J. Camm's "Sprite" 
Three (HF, Pen, D, 

PW76 

PW98 

PW37 

PW82 

PW87 
3,6 each 
The All -dry Three ... PW97 
Four -valve : 2/6 each 
Fury Four Super (SG, 

SG, D, Pen) ... ... PW34C 
Mains Operated 

Two -valve : 2/6 each 
Selectone A.C. Radio- 

gram Two (D, Pow) ... PW 19 
Three -valve : 4/- each 
A.C. Band -Pass 3 .., PW99 
Four -valve : 2/6 each 
A.C. Fury Four (SG, SG, 

D, Pen) .. . PW20 
A.C. Hall -Mark (HF 

Pen, D, Push Pull) ... PW45 

SUPERHETS 
Battery Sets : 2/6 each 
F. J. Camm's 2 -valve 

Superhet PW52 
Mains Operated : 4/- each 
" Coronet " A.C.4 ... PW 100 
AC /DC " Coronet " Four PW I01 

SERVICE 
No. of 

Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2/6 each 
Simple S.W. One -valver PW88 
Two -valve : 2/6 each 
Midget Short -wave Two 

(D, Pen) ... ... PW38.A 
Three -valve : 2/6 each 
Experimenter's Short- 

wave Three (SG, D, 
PW 30A 

The Prefect 3 (D, 2 LF 
(RC and Trans)) ... PW63 

The Band -spread S.W. 
Three (HF, Pen, D, 
(Pen), Pen) ... ... PW68 

PORTABLES 
2/- 
The " Mini- Four " All- 

dry (4 -valve superhet) 

MISCELLANEOUS 
2/6 each 
S.W. Converter -Adapter 

(I valve) ... ... PW48A 
The P.W. 3 -speed Auto - 

gram ... ... (2 sheets), 8/ - 
The P.W. Monophonic 

Electronic Organ (2 sheets), 8/- 

TELEVISION 
The " Argus " (6in. C.R. Tube), 3/ - 
The " Super- Visor " (3 sheets), 8/ - 
The " Simplex " ... 3/6 
The P.T. Band III Converter 1/6 

All the following blueprints, as well as 
the PRACTICAL WIRELESS numbers 
below 94 are pre -war designs, kept in 
circulation for those amateurs who wish 
to utilise old components which they 
may have in their spares box. The 
majority of the components for these 
receivers are no longer stocked by 
retailers. 

AMATEUR WIRELESS AND 
WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve : 2/6 
B.B.C. Special One - 

valver AW387 
Mains Operated 

Two -valve : 2/6 each 
Consoelectric Two (D, 

Pen), A.C. ... ... AW403 

SPECIAL NOTE 
THESE blueprints are drawn full 

size. The issues containing 
descriptions of these sets are now out 
of print, but an asterisk denotes 
that constructional details are avail- 
able, free with the blueprint. 

The index letters which precede the 
Blueprint Number indicate the period- 
ical in which the description appears. 
Thus P.W. refers to PRACTICAL 
WIRELESS. A.W. to Amateur Wireless, 
W.M. to Wireless Magazine. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint 
Dept., George Newnes, Ltd., Tower 
Clouse, Southampton Street, Strand, 
W.C.2. 

No of 
Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2/6 each 
S.W. One -valver for 

American ... ... AW429 

Two -valve : 2/6 each 
Ultra -short Battery Two 

(SG, Clet Pen) ... ... WM402 

Four -valve : 3/6 each 
A.W. Short Wave World- 

beater (HF Pen, D, RC, 
Trans) AW436 

Standard Four- valver 
Short -waver (SG, D, 
LF, P) WM383 

Mains Operated 
Four -valve : 3/6 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) ... ... WM391 

MISCELLANEOUS 
Enthusiast's Power Am- 

plifier (10 Watts) (3/6) WM387 
Listener's 5 -watt A.C. 

Amplifier (3/6) ... WM392 
De Luxe Concert A.C. 

Electrogram (2/6) ... WM403 

QUEItl' ClII I'0N I 

I This coupon is available until Feb. 6th. 
1958, and must accompany all Queries 

I 

Isen in accord with the notice on 
our "Open to Discussion" page. II 

I PRACTiCAL WIRELESS, FEB. 1958. 
maJ 

Published on the 7th of each month by GEORGE NEWNES LIMITED. Tower House, Southampton Street. Strand. London, W.C.2, 
and printed in England by W. SPEAIGHT & SONS. Exmoor Street. London. W.10. Sole Agents for Australia and New Zealand 
GORDON & GOTCH (Aisle). LTD. South Africa : CENTRAL NEWS AGENCY. LTD. Subscription rate including postage, for 
one year : Inland 19s.. Abroad 17s. 6d. (Canada 16s.). Registered at the General Post Office for the Canadian Magazine Post. 
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SIMPLE TO MAKE-CHEAP TO BUILD 
BUILD 
THIS 

POCKET 

RADIO 
FOR ONLY 

3 
I 

AT LAST ! In response to many requests 
we now present the DOUBLE TRIODE 
' SICI'POCKET," a beautifully designed 
precision POCKET RADIO. No radio 
knowledge needed ! -EVERY SINGLE 
PART TESTED BEFORE DESPATCH: 
our simple, pictorial plans take You step - 
by -step. This set has a remarkable sensi- 
tivity due to painstaking design. Covers all 
medium waves 200 to 550 Metres. Size only 
61ín. x Sin. x 2in. in Strong. Transparent 
case with panel. cover and ivorine dial. A 
really personal -phone, pocket -radio WITH 
DETACHABLE ROD AERIAL. Self - 
contained all -dry battery operation. Aver- 
age building time 1 hour. Total Building 
Cost- including lase. Double Triode 
Vaters, eve in fart, everything down to 
the last nut and bolt -ONLY 37 6. with 
plans- Postage. etc., 21 -. C.O.D. 16 extra. 
(Parts sold separately. Priced Parts List, 
etc.. 1 6.) Demand is certain to be heavy 
--so SEND TODAY ! 

4716 
HI lid this ex oeptionul is .eu- 
sitive double triode radio. 
Uses unique assembly system 
and can be built by anyone 
without any radio know- 

ledge whatever in 45 minutes. 
Handsome black-crackle steel case with 
specially made black and gold dial with 
stations printed. Size of radio only 611n. s 
51n. x Sin. Covers all Medium and Long 
waves -uses only one all -dry battery. H.'T. 
consumption only 1 to 1.5 mA. Uses personal 
phone. Ideal for Bedroom, Garden. Holiday, 
etc. Many unsolicited testimonials. 
Mr. Norton of Ogled writes : Yesterday 
evening on the Medium waveband, t counted 
32 separate .stations : / urn very pleased with 
the.. set. which is well worth the money. Bt'11.1) 
'1'111: " SKYRIIMA " NOW' 1 Total build- 
ing cost- everything d n to last nut 
and bull -47 6 (Postage, etc.. 2. -) -with 
full set of clear, eas)-10- follow plans, 
(Parts sold separately. Priced Parts Lists. 
etc., 1 6.) 

Total building cost includlnz 
choice of beautiful walnut 
veneered cabinet or ivory or 
brown bakellte. This is the 
lossest possible price eon - .istent with high quality. Ni, radio 
know ledge whatever needed ... can be 
built by anyone in 2-3 hours, using our very 
simple easy -to- follow diagrams. The terrific 
new circuit of the "OCEAN-HOPPER 
covers all medium and long waves with 
optional negative feedback, has razor -edge 
selectivity, and exceptionally good tone. 
Price also includes ready drilled and punched 
chassis, set of simple easy -to- follow plans 
-In fact, everything ! All parts sparkling 
brand new -no junk! Every single part 
tested before despatching. Uses stan- 
dard octal -base valves : 6Ii:7G high -fre- 
quency pentode feeding into 6J5G anode- 
bend detector triode, coupled to 6V6G 
powerful output beam -power tetrodo, fed 
by robust rectifier. For A.C. Mains, 200. 
250 Volts (low running costs- approxi- 
mately 18 Watts O. Size 12ín. x 6ín. x 
Sin. Build this long range powerful 
midget NOW. All parts and set of 
plans. £5.7.6. (Post and packing 35.) Parts 
sold separately. Priced Parts List. 1/6. 

107/6 

Build This TRANSISTOR POCKET SET For Only 49/6! 

_i 

FEW ONLY 
AT 92/6 ! 

t\ in maker's sealed 
ear ton. 1- limited quantity of 
I hi famous 3 -speed record 
player units, exceptionally easy 
te fix. with lightweight pick -uP. 
ins nrpora tong " Aros " crystal 
turnover head and separate 
sapphire stvti for Standard 
and Long- Playing. With full 
instructions and fixing plans. 
Unbeatable price 92 6. plus 
3b Post. Packing, etc. C.O.D. 
2,- extra. It 11 111í'R 

1)RD1(11 NOW 

WF:.% I.: D111F, IT 
AGAIN . our 
design department in 
response to a great 
many requests have 
designed this "SKI - 

PIXIE" Vest-Pocket 
T R A N S I S T O R 
R. which gives a 
superb performane, . 

It is highly sensitive. 
Size only 4lin. x 311n. 
x vin.. the weight 
Under 7 ozs. 1 -yet it 
is a TWO -STAGE 
receiver covering all 
medium waves, working entirely off a tiny " pen- light " 
battery. which costs 6d. -fits Inside the case -and lasts many 
months. Uses personal phone and has push -button LUMINOUS 
Om Off Switch. Every part tested before despatch ! SPECIAI. 
STEP- RY- STEP PLANS for :Moil)).)" l'l: BEGINNERS. Total 
building post including ease, transistors. el r,- eseryi hing 
down to the last nut and bolt -011.5 49 6 with plans. Postage. 
etc., 2 -. C.O.D.. 16 extra. (Parts sold separately. Priced parts 
list. etc.. l'6.) As the building cost is absolutely " rockbotaom " 
( it might increase later IIE \l:\N11 \\ 11.1. BE %F RI Ill:Al l- 
III S11 IYII'R ORDER TO -D. \1 ! 

BTHIS TRANSISTOR SET OL 
35/_ b1 /lib SPECIAL OFFER W1111.1' S lot 14 /IF 

PARTS LAST'S ! -The Sky -Seoul " Pocket 
two -stage transistor set. size only lin.x 3fin. x Ihn. 
Covers all medium -waves and works entirely off tiny " pen- 
light " battery which costs 6.1. and fits inside case. All parts 
tested before despatch. Can be built for 35 -, plus 2'- post and 
packing. including Case, Transistor, STEP -Itb -STEP PLANS 
FOR ABSOLUTE BEGINNERS. nuts, bolts, etc. (C.O.D. 
1 6 extra.) Parts sold separately, priced parts list, etc., 1 6. 
VERY SIMPLE TO BUILD. 

ONLY £8 -12 -6 
It It AN le NEW - NOT 
Sl'KPLI s : In maker's 
sealed cartons. Latest UA8 
" Monarch " 4 -speed record - 
player complete with High- 
fidelity " turnover " head. 
'l'ype HOP 37 -1. Capacity of 
lU Records, plays 12in., loin. 
and 71n. intermixed in any 
order, 78. 45, 331 and 16 r.p.m. 
For A.C. mains 100 to 2.- Exclusive "magdisk" 
selector gives quickest and 
quietest change ever. With 
full instructions and fixing 
plans. Limited Quantity at 
E8 -12-6. plus 45 Post, Packing. 
etc. Will' PAY MORE! SENI) 
NOW WHILE sTO('1(S LAST! 
-modernise your radiogram and 
increase its value. , 69. PRESTON STREET , BRIGHTON. 

Dept. 
P WR 

Orders reremo, prompt attention. Cheques accepted. Cash on delirerlt l'6 extra. Please print name and address in block letters. 
Suppliers to Schools, Universities. Government and Research Establishments. Complete range of components ant valves 

stocked. CALLERS WELCOME. Shop Hours: 9 a.m. to 6 psi. (1 p.m. Thursday). Regret no C.O.D. abroad. 

il 
www.americanradiohistory.com

www.americanradiohistory.com

