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* Covers 10-100 metres. 

* World-wide reception 

....... NIB gas 

d i 
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am ma puócar%tiono- 

IYBs 

4 THE G.E.C. ' nine -one-two PLUS' 
This publication contains step-by-step wiring 
instructions for this high quality Amplifier 
together with many additional features of 
exceptional interest to the Home Constructor. 

PRICE 4/ - 
from your dealer or by 
post - 5d. extra -- from 
the G.B.C. Valve and 
Electronics Dept. 

4 THE " PM PLUS" TUNER 
The " FM PLUS " Tuner is ideal for 
use with the ` nine -one-two PLUS 
Amplifier and the publication gives 
constructional details and suggested 
circuits for inter -station noise sup- 
pression and a " magic eye " tuning 
indicator. 

PRICE 2/6 
THE GENERAL ELECTRIC CO. LTD. MAGNET HOUSE 

from your dealer or by 
post - 5d. extra ® from 
the G.E.C. Valve and 
Electronics Dept. 

KINGSWAY LONDON W.0 2 

CONSTRUCTORS build these at 

DOWN-TO-EARTH PRICES 
PERSONAL 

PORTABLE 

RADIO 
This little set was designed so give you 

a real personal portable radio that you 
can enjoy anywhere without disturbing 
others. Use it on camping trips, in bed, 

in your office, or just anywhere. 
Send 2,- for layout, Wiring diagram and 

Components Price List. 

I y SHORT-WAVE RAD 

30/- 
* Low drain valve. 

* Picture diagram and instructions 
for beginners. 

;Assembling time I hr. 

This I valve S.W. receiver can be built from our list of components 
for 301-, including valve and I coil covering 20-40 metres. Provision 
is made to increase to 2 or 3 valves if required. All components 
can be purchased separately and are colour -coded so that the 
beginner can build this set quite easily. 
Post and packing ; Under 10/- add 9d.; under 40/- add I!6 

over POST FREE. 

Send 2/- for specification, wiring diagram, layout and price list to 

R..C.S. PRODUCTS (RADIO) LTD 
II OLIVER ROAD, LONDON, E.IT. Mail order only. 

O 

REPANCO HI ca L$IN 

DUAL -RANGE MINIATURE CRYSTAL SET 
COIL with circuit. Type DRXI. 2/6. 
DUAL -RANGE COIL with Reaction. With 2 
mains, 2 battery and transistor circuits. Type 
DRR2. 4/, 
MATCHED PAIR DUAL -RANGE T.R.F. 
COILS with Reaction. With battery, mains and 
feeder unit circuits. Type DRM3. 8/- pair. 
PAIR DUAL -RANGE SUPERHET COILS 
with mains and battery circuits. Type SH4. 8/ - 
pair. 
FERRITE ROD AERIAL. Long and Medium 
wave. Complete with fixing brackets. Tÿpe FRI. 
12/6. 
MINIATURE I.F. TRANSFORMERS. Pre - 
aligned 465 kc/s. 13116in. x 13/l6in. x I in. For 
battery or mains receivers. Type MSE. 12/6 pair. 

TRANSISTOR COMPONENTS 
Dual Range Super Sensitive Ferrite Slab Aerial 
Type F.S.2. 13/6. 
Combined Oscillator and 1st I.F. Transformer 
(315 Kc.). Medium and preset Long Wave Type 
O.T.I. 11/6. 
2nd I.F. Transformer (315 Kc.) Type T.T.2. 
3rd I.F. Transformer (315 Kc.) Type T.T.3. 5/-. 
Push Pull Interstage Transformer Type T.T.4. 8/6. 
Ptish Pull Output Transformer Type T.T.5, 8/-. 
(Trade Supplied.) Post 3d. en all orders. 
RADIO EXPERIMENTAL PRODUCTS LTD. 
33, Much Park St., Coventry Telephone : 62572 
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!'V LV ES 
GUARANTEED ALL 

TESTED 
BEFORE DISPATCH 

6V6G 7/- 
6V6GT "/8 
(l4 76 
MG 716 
6XSCT 718 

7117 8/8 
755 8i- 
755 8/- 
7117 9/- 
707 91- 
7R7 91 

1S7 98 
716 8(8 
75 11,16 
77 8/- 
78 9/- 
80 8.'8 
807 68 
8122 2,9 
9122 319 
9001 516 
9903 56 
9004 58 
9006 58 
054 2- 
9- 4,'9 
966 3, 6 
1052 1016 
1005 - 11/- 
1009 11/8 
12(6 6,!8 
12AH8 11/6 
12AT7 9,- 
12At i 9(0 
12AX7 10 
12BA6 9;- 
12BE6 10'- 
12C.'8 -'- 
12116 3/- 
1235 4¡8 
12J7 1216 
12157 9/- 
12Q7 96 
128127 2/8 
1:507 706 
18H7 5'8 
12027 8 - 
1'2SK7 8J- 
12017 8;- 
1?S07 818 
12611.7 7D 
301.1 128 
2025 1116 
2e1100T 916 
25Yú 9,'8 
251'50 9,'9 
252484 9/- 
2525 9. 
2 Z6C'C 916 
bdL6GT 918 
751114 9 

. 7740T 8.6 
3575 9. 
boL60'l' 808 
.1116,011N6.16 
AT P4 3'6 
CHIA 1216 
DA7Yns 106 
1)096 10/6 
DHr3l110 
1)K90 1019 
DL96 106 
DH70 96 
EABCa't 

I AC0t 61- 
E4042 12 6 
EB4i 9 
EBC41 10'- 
081080. 11 

716 
E591 9,'6 
E5510 12,6 
ECC84 126 

/ \ 
OZI 516 
147 318 
lA GT 81- 
1A7 12/8 
1C' 916 
15584T 9/6 
1H6CT 10/6 
114 ' 6'6 
1L16; 3,6 
1N5 1016 
1R", 81- 
105 7%6 
1T4 716 
155 i 7/6 
2009 11/8 
2X2 418 
344 71- 
3D6 6/- 
7Q1 96 
3Qî 9'8 
384 8,18 
3V -t 91- 

42 8ï- 
9R.Dt 96 
11730 8; 

Y3GT 8r 
ZIC: 10;8 

6A8(. 10.8 
6457 018 
64GC, 5/6 
6AKx, 0,8 
6AK7' 

9,- 
6AL5 "68 
C'AM5 5¡- 
CiAMri 8/- 
0AQ5 ^18 
6AT6 8¡6 
6114 51- 
6O8 ei -- 
611A6 718 
6BE8 80- 
6B116 8'6 
6HlV" 10'- 
654 7 
6C'5f4T 6,6 
616 8;8 
659 10!8 
6(116 718 
606 51-- 
6065 7'6 
60691 776 
61113 14' 
6T'1-; 14' 
61,61, 4,!6 
6816 26 
63',Cf 5 
6J50T 578 
(J5M 86 
636 61- 
6.1713 8 
6I i(. 
61170 59 
60711 0'9 
(1110(: 6;9 
6K8GT 9t6 
(1iC: 9,- 
61,7 '76 
(IL IS 116 
6\ 7/- 
(4/TUT 9 
6R7- 9, 
f 0A7C"C 3'- 
C8G7 6 
618E7 6,- 
6167 3' 

4K7 6'- 
6017 8- 
P65^r 8 
60Q7 913 

ECF82 151- 
E51175 11/8 
1251142 10'6 
FC'H81 11- 
ECL80 10/8 
El '"6 9- 
RE80 
E022 
1E041 
E055 
E08.6 
L1'89 
FPI 
ELI 
EL31 7,'6 
EL72 61 
EL41 10,'6 
ELIO 1118 
EL60 7!6 
F,LSI 11: 
F.M34 10' 
EMU, 11i - 
E7ú1 11,'6 
E1186 12'- 
EV91 BÍ- 

-I.F. TRANSFORMERS pair 
Radiocraft 3Fá. 465 Kris 

with 
compression trimmers, 

oli 1 construction, a real 
quality job. Size 7.in. x 
1..7/16in. 121 - 

As above, 1001127 Kc'= 121 - 
Surplus Type, 465 Kris 59 
Miniature 1F" 467 Kcis 9, - 

VIBRATORS each 
4 Pin P.X. Types. Available 

for 12 or 6 volts, by Oak, 
Mallory, Plessey, etc. Puce 98 

TELEDICTOR TRANSFORMERS 
818 TYPE TEO 

13¡ Small Mains Transformer suitable for 
8 Television Converters, etc. 

126 Speci f'ication: 
126 Primary _0 v., 5o o-0. 

8,18 Secondary L O v 40 mA. 
1218 Secon l 7.2:6.. v., 1.5 A. 15' - 

SPEAKERS HI-FI W.B. STEN- 
TORIAN HI-FI LOUDSPEAKERS 

P. Tao - 
10 516 n Unir, 7 Retail plus 

ohm speech coil, 2 
ways 54/6 14/10 

11.0610. óín. Unit 3 or 
15 ohmo speech coil, 
3 watts 53/6 1515 

11F 812. Oins Unit Conn, 

Eí40 39,'- blued speech coil. 3 
7.5 and 15 ohms, 
watts - 83í6 24 - 

HF 1012. 10in. Unit 
Combined speech coil, 

and 1'5 ohms, 
10 watts 99/6 28,:9 

1101 14 1 in. finit 
25-14,000 cps., 15 
watts 1956 - 

COMMERCIAL ALPHA CONVERTOR 
Price, 08.15.0. * Tuneable over Band CH Rouge. * Single Knob Channel Changing. 

* 4 -Valve Circuit. * Ham e Tone. Bronze Finish. ' 

NOTE THE PRICE, f., 66.15.0. 
Folly Guaranteed a. eist Faulty 
Workmanship m Materials (other 
than vol. cs) tar 12 10611,s. 
The tin i uses 11.x. A. Valor' 

C t aranteed for 90 _Days. 

E1148 2r.. 

FB'4/700 

G2132 12/9 
1130 51- 
HL41 5j - 
11L1320 41- 
HP4101 5;- 
HR21(r 4!8 
KLS:í 
1:7`24 4/6 

KT33C 10;- 
KT66 15'- 
KT)V6.1 818 
KT241 8'- 
LP220 
31E91 10-- 
lFB4 7/6 
M+'PEN 

12,'8 
Pô I 3'9 
P21,S 3/11 
0E\'3:: 
PE \46 7 - 
L1 12'0 A4.'- 
1PC14 101 - 
PC 080 10- 
P811.182 1216 
PC l.s:'. 12'8 
PL81 12,8 
141.82 1G - 
P1.8:.: 12- 
0092 3 3111 
118n 10i- 
11'RI 16- 
P1-62 8- 
Q021 716 

TELEVISION 
AERIAL ACCESSORIES 

List Price each 
Belling Lee 1,7340 Co-axial Plug 1(3 
Belling Lee 1,7744 Co -axial 

Connector 21 -- 
Belling Lec L OLP timaxiat 

Plug 13 
The alcor type_ are designed. to 
accept co -axial cables of outside 
diameters from 5,16 in. semi -air 
spaced t n id tl ling 
for 50 ohm to 70 ohm impedance 
feeder,. Contain fewer parts and 
are easier to load than any other 
good quality co-aviil plugs. 

RIGHT ANGLE PLUGS each 
1614 Single Entry Coaxial 

Plug 3'11 
L615 Double Entry Co-axial 

Plug 5,8 
Belling Lee LO16 Line Coupling -1,19 

WESTINGHOUSE RECTIFIERS 
each 

1((571'. I.1-16-1 9- 
180. A 1-1-16-1 1018 
18R A. 1-1-51 4'6 
14B.A. 1-2-8-" 
144.06 1918 
14A.97 23'8 
14A.100 - 251- 
144.124 2716 
146.130 11, 6 
L1V7 21,'9 
11X6 3,18 

HENLEY-SOLON 
ELECTRIC SOLDERING IRON 

INSTRUMENT MODELS 
25 watts 

Weight 21 oc (excluding Ile_ 
Length lin. 
Now available it a wide rance of 
voltages as tinder 
Iron- Vol List No, Price 

12 615 28'- 
25 watt 24 619 28;- 
Instrument 50 - 620 26 
Model filled 1001110 621 24 
with straight 120130 627 24'- 
bit 205'21211 821 24 - 

22((_5.10 825 24'- 
63 Watt Type Oval Bit 29- 
67 \ t. Type Pencil Bit 368 

MAINS TRANSFORMERS 
MTi 

3 -way Mounting Type 

Primary (0 20 4( v 
4eco 1 . 250-0-250 0 v., 80 M' 4. 0-6.7 v. 4 amp. 0-4 v. lop . both tapped 

at 4 v.. each - 19'6 
MT2 
-Primar, : 200-220-240 v 
Secondarys : 750-0-730 v. 80 M' A. 0.6.7 v. 4 asmµ. 0-5 v. 2 amt. 1,016 tappet 

at 4 v. each 19:8 

BITS 
Primary . 206-220-2411 v. 
Secondary l( v. inn. taps at 3 v., 4 v., 6 y., 4 o. 9 r., 10 0.. 15 11 1 

2Uv. 4l, eich 198 
P,00king and Post nn above lta,,,ïornrer_. 

OSMOR SUPER " Q "i COILS 
Self -screening iron duet cupped 
coils With adjustable iron dust cores. 
Coil Waveband Stage Price 
N (Metres) Each 

Q4.51 31.1V. 190-520 Aerial 5/- 
Tracics with (40.5 H.F. 5/- 

Q4.61 L.W. 000-2,000 Aerial 5l 
Trues with Q0.6 H.F. 51 - 

PUBLICATIONS ETC. 
each 

Ne. 134. F.M. Tuner tom 
st lion 2/8 

No. 176. Hoar to make aerials 
for T.V. (Band 1 and 71 and 
I.1I.F. (Band 21 216 

135. A11.-1. battery Port- 
able .1tt /6 2 

100.A comprehensive Pensive lac 
guide,Book, No. 1 5'- 

N 125 A comprehensive valve 
guide, Book No. " 

No. 103. Rmliolohler " A " - 118 - 

No. 114. Radiotblder bl " 2/6 
No. 123. Practical Transistors 

arid Transistor C lr t. s 3'8 
No 170. Pntetiefil F.M.Circuits 

for the Home(onatrrcior 5 - 
No. 140. T.V. Servicing ter 

Beginuers 416 
No. 14°, Modern , T.5-. Cir- 

cuitry and (Intend Fault 
Finding Cnide 416 

Servicing the Modern. Hullo 
1 Receiver 6 

(Please include 4d. potage Per co,, -v.) 

Loudspeaker'," by G. A. 
Briggs. The ohs. and how oì 

d reproduction 7,'8 
5 Mulla. 1 1I) Amplifier Books " 218 

Mallard ' High Quality Remo - 
d1 3/6 

" 51eai,tc Ma,nl<,1 of the Time 
Deck " I'S 

TWO HIGHLY. INFORMATIVE 
PUBLICATIONS - 

ILEX nine-me-Iwo Plus. 4 
The IM plus Tuner Poe the ins i. _ 

taco, 26, 

SCOTCH BOY TYPE 111 STANDARD 
RECORDING TAPE each 

6Pdlt. oit 5r,. p1.(tie 5Puu1 
per reel 211- 

1,200ìt. ou 7m plaaiu spool, 
per reel 361 - 

Spare spools 5 n. diameter, 318 
nn. diameter 413 

CONDENSER TYPE U.101'8.3. 
Cat. No. 5095 

Chas- Mnnnli,,c 1,,ng Condenser 
,,l(1'solita-mt. i.fitaitile insulation, 

I mi imi hi fed Miami,. Silver bruttut and quite. Rotortam 

; I l i r,u (mated i - avail" 
, I f . half 1110 pit, 11S-2.7 pf, 

'4 )6 4.47 1: 

Lime 103 ,,,phce. 

814820 3'11 c113-1 VR116 4;- 
4110 10 - (EB:14) 21- V111116 9- 
12.2 8 VR55 VR1117 58 
125 136 (EV(.5716 VRI 1'30 
i 4,l, 11 VB71 
1`419 8- 0- 

-,(RE,-Fi") 

1'404 11'6 (P,1,30) 8'- 
t'Al'4' 11,'8 VR6S 
U1141 9,'6 (SP61) 31- 
L:BC'41 10,'- 
1111542 1S66Á 3,'- 

1'(111 1218 A /put) 319 
1'F41 10,- 11191 
ism l 11:- (EFao) 41- 

6587 & CU9 9'6 1-191 

6241.115- 1141 10'- 024,5(NIA 
VR21 219 

71 

VRo2 
BUSC 816 Et. C6.. 10,1- 14 (EÁ50) 118 
61171, 3'8 E(F00 14,O (EF189) 8,'8 VR103,358'8 Z759 15,'-. 

PACKING AND POST ACE 63. per valve. SAME D:1Y SERVICE. 

'VS 70 3¡- 
V7 

(1-.L32) 6,'6 
VT5O1 5/- 
16179 

(Ml' 12114) 
819 

1651 
(Ch) 9- 

1,0 1111 2'6 
1t"01 81- 
\577 S'6 
X65 16'- 
X66 11!8 
X79 1118 
Y6:: 7'6 

LOUD SPEAKERS 
All P.M. Types less Transformer 

each each 
Baterhouse 56. Unit.. 1718 1.ectroua u . Unit... 1716 

Plessey Olin. Unit 186 Good -mar, (Ilia. Fuit 18;6 

R. E A.4(n. Unit 1948 Coodniam Sin. Croit 196 
Plessey 12úI Unit 351- Goodomosr Da. r 7i, 

'Unit 19!8 

R RV6u 41ni t Mains Energised 600 ohms held 1716 

Plessey ses Si,,.Unit _Maim Energised 600 oh lieht 211- 

(,-c t naps or lee -Hama. Orn. With Output 7 umo(ormer 216 

Our 1957 44 page catalogue is now available. 
Please send 1/- in stamps. 

E---11- -11- 

5/6VINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I. 

TERMS : Cash with order or 
C.O.D. Postage and Packing 
charges extra, as follows 
Orders value 10/- add I1- 
20/- add 1/6;'40/- add 2/-; L5 
add 31- unless otherwise stated. 
Minimum C.O.D. fee and 
postage 3,'-. All single valves 

postage 6d. 

MAIL ORDER ONLY 



PRACTICAL WIRELESS March, 1957 
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ZA i 
LASKY'S BATTERY 

FOR HOME 

ON PRINTED 

PORTABLE 

CONSTRUCTION 

CIRCUIT 

MI11 

Z x RADI_ CAN BE s 

BUILT FOR 
RECORD PLAYERS 

Garrard RC120/H. 3-spd. auto and 
manual changer (List £12/15/-), £7/19/6. N!9 7 GNS t s. .. A REALLY FIRST CLASS 
Post 3/6. - 

COLLARO 4:564, 4-spd. single player Carr. & a 
-r: F. e B p v n 

with -Studio O or P cartridge. 69.7.0. Packing ÿ FOR HOME CONSTRUCTION ON A 
B.S.R. TU8. 3-spd. single player, 92/6. 
Post 3/6. 

3/6 extra. PRINTED CIRCUIT 

PICK-UP BARGAINS COMPLETE. PARCEL contains printed -Note these star features :- 
DECCA with t.o. crvstal head HI/G, I.P. circuit, ail components, valves, case, * High Sensitivity. 

, and standard, brown; 32/6. Post 2/6. diagram, and all instructions -for building -* All Brand New T.C.C. Condensers. 
Ditto, B.S.R., cream finish, 35/-. Post 2/6. this latest design 4 -valve- superhet port- * Aerial Coil and R.F. Coupling Coil 
B.S.R. 3-spd. HOP. 59, 3, with crystal head able, - med. and long waves. Printed on circuit. 

(- and stylus. 3716 Post 2/6 All components available separately. * 5 Valves & 2 Germanium Diodes., 

BRAND NEW AND PERFECT 
CIRCUIT DIAGRAM, data, "instruceions, 
and shopping list, 1/6 post free. By the use of a printed circuit the I.E. 

and R.F. amplifiers are extremely stable 
16" METAL CONE C. R. TUBES POWER UNIT for above, also suitable at maximum gain and results are con - 
Brief Specification : 6.3 v. htr., ion trap, for other .battery portables. Complete sistent on all tuners. 
14 kV. E.H.T., wide angle 70 degrees, 
standard 38 mm. neck, duodecal base, 
mag. focus and deflection. Length 
17-1 I/16in. Circular .shape. Guaranteed 

Kit including printed circuit, 45/-. 
- 

Valve line-up.-- 
R.F. Amplifier, 2719 or Ef80. 
Mixer and Osc., B719 or 1(C85. T 

TRANSISTORS, SPECIAL OFFER. 
byus for 3 months. Lint £23/9/10. function type suitable for use in local 

1st LF. amp., W7I9 or EF85. 
2nd -1.F. amp. W719 or EF85. 

LASKY'S, en Q {cÿ Carr. &"Inner. station receivers, amplifiers, pre -ampli- 2 Germanium Diodes GEX.34. 
PRICE -- "evQe.0 22/6 extra. - fiers, etc. Each, 10/-. Post free. Driver Limiter, Z719 or FF80. 

LAN Y'S (HARROW ROAD) LTD. 
4'2 TOTTENHAM COURT ROAD, W.I. Telephone : MUSeum 2605. 

. 
CAN BE BUILT ..'8 Gí18 FOR' 

370, HARROW ROAD, PADDINGTON, W.9. LAD 4075 and CUN 1979. Full 'instructions, data, and illustrations, 
` Open all day SATURDAY. Half day Thursday. ' - - 2/6 post free. 

PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD. All parts available separately. 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS 

EXPRESS SERVICE ! ! ! UNIQUE OFFER 
C.O.D. ORDERS RECEIVED BY 3.30 P.M. EITHER 38s CHALCOT RD. 'LONDON N.R.1 ANY PARCEL. INSURED AGAINST DAMAGE 
BY LETTER, PHONE, OR WIRE, DESPATCHED IN TRANSIT FOR ONLY 66. EXTRA. SAVES 

'SAME AFTERNOON. PRlmrose 9090 TIME IN CLAIMS AND WORRY! 

0691 7 ECF80 12/6 GZ34 141- N77 51-1 Q815015 171.46 v12j6 
0F96 9i6 LCF52 4396 1130 5;- 51142 10, 10,6 ULM ' 8(. 
0116:3 - 8i6 1401135 10/- 1163 12/6. N150 10!6 11.2 10,6 11541 .8/8 
D1176 8r6 E01142 101- 111190101- N153 11/- 306 716 V1507 - 51- 
141177Hi6 E111151 8/- HL2 3;- N154 9/6 8182(7) 810V1:£iá9SA£3 
0E91 816 EC'L80 10/- HLTSC. 7/6 N:309 11;8 31-14(7) 15/- VMP411151- 
01192 9,'- E66 10;6 11L23 106 N329 9,'- 31842 12;6 V51946 15i- 

014 6;- 

5 

6ABO- 101- 6676"' - 9/6 67.054 12!6 129117 5/6 77 8/- 
7 43 El- tlk1 i 6:6 6617 12'8 6Z5 12/6 129127 8i- 75 8,6 
lA5 6f- 6A4a.S 6;6 6F32 1016 7A7 12,6 :1:28K7 6/- 80 86 
1A7 12,8 68137 126 66/33 12/6 767 8j- 420137 8'6.83, SS 
3G2 i- dAJS 8- 6G6 8/6 7C5 8/- 129117 718 85.i2 12¡6 
]0(3 896 6AK5 51- 3116G - 2/6 706 .8, 326750. 7/6 13(B2_12,6 
1115 11;- 69118 7/6 60618 3,6 7117 8/- 1204 10,6 2101,11 3;- 
11,4 616 £A L5 6/8 n13G 51- 7Q7 8/- 13V'PA 10'6 807 616 
II,DS -t14V17 51 5:- n.1: UPO5i6 797 9/- 1427 10/8 MM 128 
11N5 51- 64il16 9/- "iJ5U1RY1 6/- 71-7 8/8 1497 14,- 885 ` 10/6 
IN) 11/- 61135 716 636 6/- 7Y4 8/- 19111 70;- 956 31- 
1E6 9¡6 1's4Q9 Y09- 6J7G 61- 848 7,'- 2063 12/6 1'293 ' - 
195 7!6 6AT6 8,6 DOG 51- 802 2/8 2516 0'- 5763 12/6 
1'r4 - 13B4 6l- 1X.809 8l- 503 - 91- 25Y5 S/6 7193 2,6 
305 6B7 10/6 61.D1 16/- 802 3:- 25140 9;- 7471 7;8 
2A3 12/6 6135G 4J- 6L613 9/- LOLD3 8/6 2515 '816 9012 56 
21:726. 41- 61183[ 4,6 9141148/- IOPI.', 11/-27 7;6 9003 5/6 
2013C 7/6 66A6 7,0 6'87 - 11D3 15;- 2807. 7"- 11006 6,- 
25`2 4/6 78 613E63A-4 r 2'13 86 12A6 6,6 30 7'6 AC6PEN 6/6 

- 8;- 1111163A5 

6BW6 716 
11711'C9/- 
61071 8/6 

12AH7 8/- 
128119 106 

30111 79- 
3061 8/- 

AC/111,1 
DDD 15f- 

3137 '. 8/6 511W7 9'- 6087 8,1- 1^--2117 816 31 716 AC/P4 Si- 
301 2/6 

.99- 
9'- 613X03134 

6B57 8,6 
0p07 6/6 
68117 6/- 

121,117 76 
12AX7 10/- 

33,158.01 
20i- 

AP4 7/6 
ATP4 36 

3Q5 9/6 604 r- 6937 S/- 12BA6 8.- 35/51 1216 A131 1216 
394 7i6 3126 E/8 691(7 5/6 1212E6 10,- 3.516 6;- 13209 91- 3V436 6C3 Si- 6847GT 8/- 12E1 30/- 35Z4 8- B729 10/6. 
0E1 8/- 61'00 10/6 1 9V7GT 7,11 13H601 -3/- 8515 8/6 BLfi 716 
504 10/- 6('.116 11/6 0597 7/6 12J5GT 4/- 41MP 12/6 CK523 6/6 
äX4 10/- 6D6 6/6 6l'4GT 14/8 12J7 9/6 41MTL 7;6 CL525 6/6 
5Y3 7/6 T 1 128 00511 78 12K7 86 50O5 10/- C685 128 
5Y4 10/- 

8/6 
7,6 61,6(119Z3 

6007 10j0 
bU7 8/6 
fiVOG 

12E8 14/- 
12Q7 816 

5066 8,6 
b7 8/8 

_- 36 
042 196 

534 8/6 ES 16/6 6VriOT 1- 1.1847 8/6 58 9,0 063 5/- 
6A8 10/- L 12 91- 584 /- 12917 7/6 61131161131112/6 077 6/6 
114008/- 6F1:3 12(6 d7náGT 86 12407 78 6lMP 10/6 0_4C32.11 

019PT 15'- 
11411E 10/- 

DAF91 7/6 
DAF911 96 

Terms of business '-Cash with color or C.O.D. 7'2 4/6 D(v".91 71- 
only. Orders value £3 or more sent post /packing 76 7r. DF,. 11/- 
free. Orders below £3 please add 6d. per salve. 
(1.0.0. orders M almon f, including post and 
pavking, 3/-. We are open ter personas shoppers, 
Mon -Fri. 5.30-5.30. Sate. 8.30-1 p.m. 

00;96 96 12636 4/6 11641 796 1709 186 91861 3'8 662171 8/6 
OLI 15 13637A 91-'HL41DD. OCs 9/- Tin/2A 8,6 
DI -33 9/5 E639 6/- 12'6 0039'- TH233 12,6 
UL92 ^6 EF40 11,6 HL133llD Pdl. 36 TH30C 251- 
0694 86 1E41 9%6 - 12;6 PABC80 11822106 
01.969/6 EF42 12/6 115R/220'- 151- U113 12/- 
DL810 10,'6 EFSO(A) 7j- HTR2A 6'6 PO084 8/- 017. 12,+6 
11148 2- 1150(11 5/- 1CBC32 816 PI'C'ß5 12/6 1522 76 
1450 2,'- 1Pä4 51- KF35 9,'- P111,80- 021 1218 71 
EA76 916 EF73 10/6 111100L 8/8 Fl 1'52 1116 1331 91- 

VP4(7) 11- 
CP13C 
6P'23 6/6 
6P41 7/6 
661:33 10/6. 
V T501 5/- 
W76 76 8/6 
VV77 6/6 
W142 9/- 

EA01280 7/6 1 11-12F80 91- 2 51- PC1s2 14'6 II50 7/6 16150 9/6 
EAF42 10;6 EF85 8;6 8T330 18- I', L53 12/6 152 8/- 1VD142 10(6 
EB3-4 21- EF.86. 12;6 111144 10- PEN/25 616 1176 $;- X61 10/6 
1B41 81- 1681 10,1- 14263 7,'6 1'193,40011 678 7/- E65 10/6 
E1391 6/8 EI+'01. 9,'- IiT71 816 26,'- 13142 8/6 Y66 1616 
1178C3 12,8 1692 616 KT1661 7/- I'EN46 0/8 ti150 8,- 5142 30/- 
16ßC33 7:6 141,:32 6/- ETW6' 7/- P181 11/- 1J752 , 9/- 5350 10/- 
EWA'. 16¡- 1T,4L 10/6 KTW63 7/- 15182' 9/- 1J1.53 9/- XFW16 6/6 
EBF80 1:1.42 121- 11Z41 6ï- PL93 .11;6 1154 76 YF712 .6/6 

916 EL81 151- KT7,63 8- P31213 12/6 U251 12/8 fiH11.7 4/- 
1B689 13/6 E184 108 .63 PV112 4/- 17310 7/8 3313(1.5) 4/- 

5/6 EL91 51- 15152 10/- 15I121I -6'6 1.329 1216 Y63 7/6 
E1 E11:30 10/- i.N:3119 ['G5) 90- 1464 8,6 165 1018 
L1171I 15 E151 10/6 126 PS .91--1:AF4 10(6 Z63 6/- E 032 1616 EY86 11/0 ,Z139 PVT? 7'6 1111241 86 266 251- 
El 073 816 L7.3i--' 6/6 BEN .-5:6 Pl s:3 19;- 1: F811 10- 777 9/- 
E1'1'.:75 8/6. 1140 8/- 0110,4 7/6 Q11'.1 7/- 17011423 10/- 7,1500 ' 1210 
E1 *1 9/- 1Z#1 9/- ML6 6/6 Q02213 126 17F41 9/ 171 8C- 
11T0'2 76 E7.8O 8/6 194B 157- QP25 6;6 111,41 30- 7721 12/3 
1 r's:3 9/- E7,*1 11'8 l' C.ti7 12/6.9C13 12/6 
1:1 f,u, .816 GZ3O 810 

All valves new, Lined, tal pall, and subject ,to 
E1:'+"11 8/- 0Z32 1211 makers' guarantee. First gr.alfa goods only, no 

WE CAN SUPPLY ANY VALVE NOT LISTED. 
8,A,E.. OR PHONE FOR QUOTATION. 

seconds o ie ieete. All orders received by, Ent 
post despatched same day. S.A.E. S.A.E. for nee complete 
list, with terms of guarantee and ronditiaas of e31:o 
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NEW! TOE PRACTICAL 
WAY 

of learning 
RADIoa TELEVISION 

AMATEUR 
S. 

RADIO MEGHANICS 
PHOTOGRAY.CARPENRY, 

Etc. 

¡ , =A 
2-stagmradìoequipment 

,pp, /` 14i ^-.:»f:3F 

Instructional 
- 

lesson manuals 

Svalve3-wave 
superhet circuit 

COURSES 
EXPERIMENTALO¿OGY 

COMPLETE 
IN SCIENCE 

AND TECHNOLOGY 

NEW completely up-to-date methods 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 teaching staff. 

NEW. experimental outfits and lesson manuals are despatched 
on enrolment and remain the student's property. A tutor is allotted to 
each student for personal and individual tuition throughout the course. 
In the case of radio and television, specially prepared components are 
supplied which teach the basic electronic circuits (amplifiers, 
oscillators, detectors, etc.) and lead, by easy stages, to the complete 
design and servicing of modern commercial radio and television 
receivers. 
If you are studying for an examination, wanting a new hobby or 
interest, commencing a career in industry or running your own full- 
time or part-time business, these practical courses are ideal and may 
be yours for moderate cost. Send off the coupon to -day for a free 
Brochure and full details. There is no obligation whatsoever, 

The only Home Study 
College run by 
a World-wide 
industrial 
organisation. 

EM 
E.M.I. 

accortes 
Hayes. 

INSTITUTES 

SUBJECTS 

INCLUDE- 
RADIO SHORT WAVE RADIO 

TELEVISION MECHANICS CHEMISTRY 

PHOTOGRAPHY ELECTRICITY WOODWORK 

ELECTRICAL WIRING DRAUGHTSMANSHIP 

ART, etc. 
COURSES FROM 
15/- PER MONTH r 
E.M.I. INSTITUTES Dept. 32, London, W.4 

!NAME........ 

ÌADDRESS 

FILL IN COUPON' 

AGE _..._.......l I 
(if seder 21) 

I 

BLOCK 
1 CAPS 

jPLEASE I 

!I am interested in the following subiect(s) with'without equipment! 

! 1Qs 1 

MAR. We shell est worry you with personal visits 

--Part ri . 

... 
fiie laated.a Voice," /LJae-coyíptioye, etc, etc: 
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eeeeeaeeeeeeeeeeeeeee meeeeeemeeeeemeeeIPme 
LIRS FOR 30- DOWN THE UN1-T.V. 

J BC.346 
e BC.312 

R:103A 
13C:342 
RA -113 f R-208 

Ffi R -1155 
R -1124A. 
R -1132A 1i 
Re1147 
R -1224A 

a1. R-1082 * R-1355 
B.C.1206-A: B 
13-455-A orc Bì 
B -454-A cor. -B) Indicator 614 
B 453-A Co B) R.F', unit 24 
Transmitter T1I54 R.F.unit 26 f Fifty-eight walkie R. F. unit 25 
ftalkie - R.F. unit 27 

Frequency meter Wireless setNo.19 
13.C. 221 _ Demobbed valves 

tJ MINIATURE COMPONENTS 
hírt for transistor sets, deaf aids, etc. e Made by Forti phone and other famous 

firms. 
Intervalve transformer, N22 ... 10:- 
Intervalve transformer, N23 .. 10, - 
Push pull input transformer. f Push pull output tranfornrcr, 

iEarphone Type - L ' 250 cfinn ,.. 18, - 
Plastic eartip ... ... 2.9 
Tinsel flex and Plug for earphone 5- 

g3 Slide switch ref. SW5 4'- e Pots with switch I meg ... ... 2' 
Very small resistors, Inane'' 

values ,.. ,.. 611. 
Very small condensers, prices from 6d. 
Tinsel leads without plugs .. ed. 

ni Deaf aid cases c°1r. es with p for e pocket .- .. 2'6 
e Plastic box with lids!. x 3 x 1'., 

ffl 

ffl 

5,33 f 
SERVICE DATA 

f 
ffl 

f MOLLARD AMPLIFIER " 510" 
ni A Quality amplifier designed by 

Millie rd. Power output exceeds 10 
way Frequency n v re is nse almost 

w flat truco 10 to 1 IXNc C .I .S, For use e with the Aces Sir í t ' and other good 
j$. pick-ups. Made up a 3d ready to work 
gqi' £12:10,- or £1;10 down and 8 pay- 

rnentsñf£110, , plus 10 'arriave and 
insurance. 

d W.D. CIRCUIT DETAILS 
Diagrams and other informa f extracted, froth Official Manuals. r 1 6 nei copJ 12 hrr415 -.- 
American -Service 

Sheets 14.109 - A.1134 .78 receiver' 
76 receiver 

- Ib1116,A 
RA-1B 
ARS8D 
Ah; APA-1 

8, 

R l 18 
CAY-4G-AANI- 

RADAR 
A.S.B.-3 
Indicator 62A. 
Indicator 
Indicator 62 

fffl 1e00 sen -ice sheets, covering British 
receivers c rs >ñ hi ch have been so; d in big 
quantities and which every service 
engineer is ultimately hound to meet. 
The following' makers are included : 

Aerodyne, Alba, Bush, Cosset', Fkc.., 
)'vea Ready Ferguson. Ferranti. 
t E C H.M.[ Kol ter. Brand's. 
bissen, McMichael. Marcum Rullasti, 
Murphy. Phileo, Philip I Pe. Ultra. 
Undoubtedly a mine if information 
invaluable te adi who earn ter 

!f living from radio servicing. Price 21 I 

e for the complete Bride-. 
INSERT MICROPHONE e Ref. Np. Mir 253 A, a really beasti 

è fully made magnetic mike if little 
e over lin, in diameter. Price 3;6, post 

.Incloubl,fly the -iii - t 11ír to -t eIPS f 
home cc c.structer.You can be, 'd all e5, 5,157. c 
and set et when he, lied will be equal to a It 

, 

made equivalent What other cnnstiiii ror 
ail these features 
* Made up units if recimil u. 
* All miniature vane 
* . Metal rectifier. 
* N, expensive transformers. 
* 13 channel circuitry. - 

* Multi -vibrate, time bases. 
* 1erriracube E.H.T. and ecah 
* 34,38 Me.'s 1.F. 
* Suitable for any modern. 12, 14 or 17in. tube. 

Modern oontemperar.", eabinet if reliuìred. 
The building cost flew I4 tube) is only £31 0. li t :C0'- 
carriage and insurance. All part- guaranteed 12 
months. Full information and. data, prime 35,6. 

FREE THIS MONTH 
To all " Practical Wireless " Readers who send 
S,A.E. we will present free a copy ofour booklet: 

MAKING X1.4' ELECTRIC B74VffEl' 

A 4valve- 
The " CRISPIAN 5,y portable battery se 

with very man. 
.good features a Portable( follows Ie.rit 
rod aerials, low 
consumption. valves, 
-ui,erhet circuit 
with A,V.C, ready - 
built and aligned 
chassis if required 
bemire twotone 

ab net covered 
with r 1.C.1, resins 
and 7. "an. Cuaran 
teed results on Ion 
and medium wave: 
anywhere. All parts 
including- 'peake' 
and cabinet ai) 
available separately 
or if all ordered to- 
gether the prise is 
87 15 - complt . 

pest and ins, 3'6. 1rady-built chassis 30- extra. 
j Instruction booklet lree with parts or available 

separately, price 1' 8. 

S -VALVE SUPERHET 

'est 

fflemeeeZ1efiiMfii£1iiT+fZ+ek 

TlPf 
,F E E j 

( 
41 lI 

a heater carble a , Fee 
loft tripre,er. a freee 

t^ ."cl4 yards £1. 
M I in. 21 yards. cls. £1 10 -. 

DON'T 

rht 

i ocr be started instantly, lïít 
'"''tri :ng the following. 

r Maces transformer 
( 5- iaaaifier .... 17 6 
LR Regal -arm' Stud Switch .. ... 3.6 
I:R, 

m 
istanceWile ... 2- 
i +ceFormer ... 2'6 

7 i n oft: Switch. . ' ... 2 6 
0 -ri am.Moving Coil Meter .,, 12 6 
C s'i ru,-tional Data 1 6 
or ri bought all together prive is 62 6, 
plue; 210 cost an ad _racking, 

CAUGHT LIKE THIS 

RTER CHARGER KIT 
to build 6 and. ..12 -volt 

rich can be connected to a 
battery and will enable the 

THIS MONTH'S SNIP 
"st ridget ceramic condensers. babe, - 

ire ended. 2,000 pr 5:4, per 
d la 500 pf 416 per doz. 1.000 pf., 
lead 'through ceramics,8 per 
din. AR post free. Special atiote 
for 1,000 lots. 

TRANSISTORS 
Red spot re- 
places Mullard 
OC71 etc., 10 -. 
Blue spot suit- 
able R.F. up t- 
1.6 Mors, 15 - 
each 
MullardOC7120 
Mnilard0C7230 

METER MOTORS 
Thee are Ser.' - 
sm l A.C. inaffiñ 
operated inrn ors 
Wi, 
,mats- ".a'rplicrr 
tic is _ 

_ 

iii. loads. All are it 
1-t - `n, rUt not new, ha gc been 
.ended from electric light meters. 

1. 1ccueed P approx..l rev. per hour. 
5,r . 85,6 each Post and t .cr.nde2.-. 

Yours for only £1 down 
Cilassis sizeapprox. ai x7;:i2 8 ìn. MULTI -METER KIT - 

'i t l s comp Went_. z.C- 
m..:n- operation. Three yes t t , - 

suit - 
a b e for tmedium and two shorts.. Compiete nel it g. a 

with fie walesready to yolk. irti meter 
New and unused. Cash price £5.19.S ito :measure 
or £1 ;own and 6 payment of £1 veli tìlli- 
c Care and ins. 7.7). >r n y: a n d h;t 

pl. a e note Bnl e11í ne heanehes or n 

el stocks of £e'lell'on ro,nnonenf - ,,c ii , eco c, 
1 -plus 1c pct and 

TELETRON COILS 

tiieRFi4P:ee!i4$eeetigi: ea±eeeli'eeeeeeeEliÍZa:etide+ittY.'eel:ie!i4ePi+.`H.4eeeeeeT> tTteei;i.-'.. 6 Y,4fflfflr 
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MUGE MINISTRY PURCHASE 
R.I155-yours for E2 down 

Frequency 75 kc/s to 18 Me's-10 
valves-metal case-robust receiver -cost over 
£.60 to 
make willl give 
years of 
service, very 
little used. Price £10 or 5 pay- 
ments of £2. 
Curr. & transit case 15/- ex. 

SENT FOR £1.10.0 DOWN 

4 -SPEED & 3 -SPEED 
GRAMOPHONE AUTO -CHANGER 
Latest types by all famous makers are 
invariably in stock at competitive 
prices. B.S.R. Monarch, Garrard, 
etc. Latest models from £8110/- or 
deposit £1/101- and 8 payments of £1, 
plus 5/- carriage and insurance. 

FLUORESCENT LIGHTS 

These are a complete fluorescent 
lighting fitting. Built-in ballast and starters-stove enamelled white and 
ready to work. Ideal for the kitchen, 

-over the workbench and in similar 
locations. 

.- .Single 40. 4ít. 3in. long, uses a 40 
watt tube. Price 3916 complete with 
tube. Carriage and ins. 5,'6. 
Twin 20. Uses 2 20 -watt standard 
tubes. Price 29/6 less tubes. Carrie -e 
and ins. 4/6. 

CONNECTING WIRE 
P.V.C. covered in 100ft. colts ---2'9 a 
coil or four coils different colours, 
10i- post free. 

I2in. T.V. CABINET -13,1 - 
We are offering 
these at not 
much more than 
the cost of the 
plywood t h e y 
contain. If not 
wanted for TV. 
many useful 
items can be 
made - record 

storage cabinet, H.F. loudspeaker. 
case, book case, etc., etc. Price 15,-, 
carriage 3'6. - I 

PRACTICAL WIRELESS 
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GREENHOUSE, CONVECTOR HEATERS 19/6 AMPLIFIER 
ß_ ,efeigiM, 

Practical Convector heater 1 kW. 4ft, long made trom 
heavy gauge sheet. steel (galvanised).. Can be used for 
any size house; up to three heaters can be controlled 
by one thermostat. GUARANTEE)) FOR FIVE 
YEARS, 
Price £2110'- or with thermostat £415'- carriage 5/-. 
Soil heaters and other gardening devices available. 

Send for Horticultural List. 

T.V. Commercialising 
Outfit 

Do it yourself-it's really quite easy; 
You will manage It in an evening and 

we guarantee 
SUCCESSFUL RESULTS Olt 

MONEY BACK 
Our parcel contains : 4.T:_4. Aeria', 
34ft. I.T.A. Down Lead. I.T.A. Converter. 
I:T.A., BBC Interference Eliminator. 
A special bargain price for all the above 
items if bought together is £81.01 - 
(Post and Insurance 4/6). Or £22102 - 
down. and 7 payments of £1. Instruction s 

free with parts or available separately. 

CABINETS FOR ALL 
The CONTINA 
Another addition to 
our range of cabinets. 
This is of new revolu- 
tionary design, styled 
after the best of con- 
tinental radios. Ex- 
ternally, it is finished 
in highly polished dark 
walnut veneer, with 
panelling picked out 
in gold. Interior is of 
same very high stan- 
dard, its veneer being 

light mahogany which contrasts nicely with the dark 
walnut and generally gives a very pleasing.appear- 
ance. The doors slide on metal runners and are fitted 
with gold insert finger plates. A really 'excellent 
cabinet for any home-size 3ft. 11in. long, 1 ft. 3in., 
deep, Oft. ihin. high, including legs which are 10in. 
from floor. Motor board 121in. x 17m., equipment aper- 
ture 171 x 91in. gives ample space for 8fn. speaker. 
Ample storage space for recordings. Price £19/19' - 
carriage and insurance 20-. 

BLACK HEAT ELEMENTS 
Ideal to use as a heating unit for airing cupboard, 
clothes drier, bathroom towel cabinets, etc. Complete 
in outer metal case, which is designed to keep at a 

non -burning " temperature. 5 year guarantee. 
500 w. size approx. 24 x 4 xc4 in., 30,'-. 1,000 w. size approx. 
48 s 4 x 4 in., 50/-. Carr. and ins. 500 w. 3/6, 1,000 w. 

EE 

EB 

Useful for the control of appliances 
such as convectors, gluepots, vulcani- 
sers, hot plates, etc. Adjustable to GM 

operate over the temperature range EB 
50-550 deg. F. 11 amp., 3.%6 ; - 5 amp., III 
8/6! 2 amp., QMB, 516 ; 15 amp. 
QMB, 15/, 

ELECTRIC BLANKET WIRE 
Waterproof P.V.C. covered, so 
blanket washable. 16} ohms per 
foot -1/6 per yard. 14 yards. ideal 
for average blanket, £1 post free. 

" SN IPERSCOPE " 

" Cat's eye " used for see'ng in the 
dark. Will work burglar alarmo, 
counting circuits, smoke detectors. 
and the hundred and one other 
devices as will the simpler type of 
photo cell. Price 5/- each. Post and 
Ms. 1/-. Data will be supplied with 
cells if requested. 

THE SKYSEARCHER 
An all mains set for 19/5 

EB 

EE 
EE 
EB 
EE 
EE 

EE 
EB 
EE 

This is a 2 -valve plus -metal rectifier 
set useful as an educational set for 
beginners, also maltes a fine second 
set for the bedroom, workshop, etc. EE 
All parts, less cabinet, chassis and EE 
speaker, 19/4. Post & ins. 2/6. Data ER 
free with parts or available separately ni 
1/6. 3 -valve battery version also ni 
available at the same price. 

ELECTRONIC PRECISION EQUIPMENT, LTD. 
Post orders should be addressed to E.P.E., LTD., Dept. 7, Sutton Road, Eastbourne. 

Personal shoppers to one of these addresses please. 
266, London Road, t 42-411 Windmill hill, 1 152-3, Fleet Street, 29 Stroud Green Rd., 

Croydon. I ui hp Middx. E.C.4. Finsbury Park, N.4. 
Phone : CRO. 6558 Phone. RUISLIP 5780 Phone : FLEet 2833 Phone ARChway 1049 

Half day, Wednesday. Half day, Wednesday. Half day, Saturday. Half day, Thursday. 

EE 

EE 
EB 

EE e 
E6 
E5 

EE 

EE 

EB 

Construct a powerful three -valve 
mains amplifier. Ideal for dances. 
parties, etc. Complete less chassis, 
cabinet and speaker (available if ni 
required). Data 1/6 (free with parts). 

THERMOSTATS 

u. 

EE 
EB 
EE 
EE 
EB 

249, Kilburn High EE 

Read, Kilburn. 
MAIda Vale 4921. 

EE 
®EBEEESEEEBEBEEMEEEEfEBE effie efeiEEEEgeffiE elfi eEEEEEE <EEEBEEEB ffleeeibeffienGEEFEE EEeexeE8fEEEEeËEB 



6 PRACTICAL WIRELESS March, 1957 

NEW!! ftewi yúy. 
A TAPE RECORDER TAPE RECORDER WITH EVERYTHING 

------ EXCEPT A HIGH PRICE 
BEFORE CHOOSING YOUR TAPE RECORDER YOU MUST HEAR. THIS NEW, 

fidelity "-MODEL: It HAS ... The BRENELL 3 SpeedTape Deck and a " fidelity " 
Tape Amplifier, based on a new design by the MULLARD TECHNICIANS and which 
we consider to be one of the best now available.... Truly HIGH FIDELITY RECORD- 
INGS. are obtainable. 

HOME CONSTRUCTORS 

YOU CAN THE 
COMP ETEBUILD RECORDER for 4142/10 
(plus £1.0.0 carriage and insurance of 
which 10- refunded ou return of Packing 
Case). 
TERMS : Deposit £10.12.6 and 9 monthly 
payments of £3.17.11 or Deposit £21.5.1 
and 12 monthly payments of £1.19.5. 
The BRENELL TAPE DECK and the 
"fidelity" TAPE AMPLIFIER are 
supplied tested and ready for use, and 
the actual assembly of the Recorder is 
extremely simple involving only a few 
connections for which a step - by- step 
chart is supplied. 

IF YOU HAVE3TOU-KI011N CABINET 
WE WILL SUPPLI. . The BRENEL 
TAPE DECK, the " fidelity " TAPE 
AMPLIFIER. MATCHED P.M. SPEAKER 
and 1,200 ft. reel PLASTIC TAPE, 

ALI, FOR £36 
(plus 01.0.0 carriage and insurance of 
which 10 refunded on return of Packing 

- 

Case). 
TERMS : Deposit 09.0.0 and 9 monthly 
payments of £3.6.0 or Deposit 018.0.0 and. 
12 monthly payments of £1.13.5. 

PRICE OF COMPLETE RECORDER 
Including Moving Coil Mike £46/0 and 1,200 ft. Reel of Tape 
(plus 01.0,0 carriage and insurance of which 
10i- refunded on return of Packing Case,) 
TERMS : CREDIT SALE TERMS 
Deposit £11.10.0 and 9 monthly payments 
of £4.4.0. HIRE PURCHASE TERMS, 
Deposit £25.0.0 and 12 monthly payments 
of £2.2.8. 

MODEL HF/TR2 AMPLIFIER 
Expressly designed to meet 
the requirements of enthusi- 
asts for High -Fidelity repro- 
duction, 
Based on .o 
a new design -. 

develop 
ed by chi 
M U L LARD 
TECHNICIANS, and only really high grade 
components are incorporated, truly HIGH 
FIDELITY recordings are obtainable 
whilst Hi-Fi " reproduction is assured 
by use of a high quality Output Trans- 
former by GILSON. 
THE MODEL HF; TRI " Fidelity TAPE 
AMPLIFIER, including POWER SUPPLY 
UNIT and MATCHED SPEAKER is avail- 
able separately for £16.16.0. THE 3 -Speed 
BRENELL DECK also available for 
018.18.0. 

,. 

v2! to ,not call and :tear neís recerder- 
t )..,.L. foi fatly descriptor 
High 'Quality Output. Transformer by - 

Gilson. 
3 Speeds º3, 7î and l -in., TWIN 
TRACK, 
Position provided for use as straight 
Amplifier. plfier. 
Efficient Toile Control arrangement ....lnent. 
Highgrade Components, t roug'noat. 
T'io p i tien equaliser for 3a and 71in. 
Monitor and Extension Speaker 
Sockets are provided. 
Beautiful styling of Cabinet. 

STERN RADIO 
LIMITED 

09 & I15 FLEET ST., E.C.4. 
Phone : FLEet Street 5812;'3,4 

68A INDICATOR UNIT 
Containing VCR97 with Mu - 
Metal Screen. 21 valves : 

12-EF50, 4-SP61, 3-EA50, 
2-EB34. Plus Pots., Switches, 
H.V. Cond., Resistors, Muir - 
head SIM Dial. Double 
Deck Chassis and Crystal. 
BRAND NEW ORIGINAL 
CASES, 67(6. CARR. FREE. 

RF24, 10/- ; RF25, 12)6 , 

RF26. 251-. BRAND NEW 
WITH. VALVES. Carr. 2Í6, 

B.S.R. RECORD 
CHANGERS - 

Very latest type "Monarch." 
3 -speed with HGP37 crystal 
turnover pick-up. Plays 
mixed records. Brand new and 
guaranteed. Listed at £16110;- 

£7119/6, carr. paid. 
B.S.R. 4 -SPEED 

Plays mixed records. 
£8115ï-. PrP 36. 

TRANSMITTER( 
RECEIVER 

(Army Type "17" Mk. II) 
This well-known RIT Trans - 
receiver is offered complete 
with Valves, High Resistance 
Headphones, No. 3 Handmike 
and Instruction Book all con- 
tained in wooden cabinet 
Frequency . 44.0 to 

61.0 Mcs. 
Approximate Range : 3 to 

8 miles. 
Variarable Tuning. 
Power Requirements : 

Standard 120 v. H.T. and 
2v. L.T. 

deal for Civil Defence and 
Intercommunications. 
59/6 BRAND NEW. 

Calibrated Wavemeter for 
same. 10i-: 

'1 

.1. /111-1..3 !Nile 119« 
-Junction Type (Red Spot) P.N.P. 101- each 
(Tested and Complete with Data and circuits.) 

N.B.-These Transistors may be used in place of Mallard 
OC71 or similar Transistors. 

Please note that these Red Spot Transistors are ideal for most 
circuits including " W.W." Pocket Transistor Receiver and Transistor Amplifier. All Transistors are British Manufactured 
and Guaranteed. Send for circuits and Data. 

PRE -SELECTED SEVEN TRANSISTOR PUSH-PULL 
PORTABLE SUPERHET 

Just switch to your favourite Station. No tuning, no aerial or earth. Pre -select 3 stations. Complete with all components 
and seven Transistors. 7 x 4 Elliptical speaker. Teletron 
Superhet Coils and I.F.T.s. Powered by 7) y. dry battery which lasts for months. 150 Milliwatts output, All the aboie w:th 
Circuits, etc. 

£9(17.6. Carriage paid, - 

Or with Matched Millard 0072s (200 Milliwatts Output) and 
7 x 4 Elliptical High Resistance Speaker 30:- extra. 

Suitable Plastic Cabinet, easy to assemble, 1816, 
Call and hear demönstration model working. 

"EAVESDROPPER " THREE TRANSISTOR PERSONAL 
PORTABLE. N 

-os 
Aerial or Earthr Required Ted -selected 

2 eceive 
We can supply all the components for building the above set as 
per " Radio Constructor " less Microphone for 77:6. Acos 
Mike. 15.%6. Single Headphone. 36. Miniature Hearing Aid, 241, 

TRANSISTOR SRUARE WAVE GENERATOR 
Complete Kit with 2 Transistors, Components and Circuit 25;-. 

TRANSISTOR PUSH-PULL AUDIO AMPLIFIER 
(150 Milliwatts Output) 

Build this Push -Pull Amplifier which is ideal for Crystal or 
Magnetic Pick -Up Amplification, Baby Alarm, Microphone 
Amplifier. etc. Powered by 6 volt Dry Battery lasting for 
months. Complete Kit of Parts including 4 Transistors and 
ail Components with Circuit (less Speaker), £41.0;-. 
SEND STAMPS FOR NEW 1957 28 -PAGE CATALOGUE/ 

OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock. HENRY'S (RADIO LTD.) 

IANSISTOR SIGNAI. 
TRACER 

Complete Kit with 2Tian- 
sistors, Components and 
Phones with Circuit. 42/6. 

INDICATOR UNIT 
TYPE 182A 

Unit contains VCR517 Cath- 
ode Ray 6in. tube, complete 
with Mu -Metal screen. 3 
EF50, 4-SP61 and 1 5I51G 
valves, 9 wirewound volume 
controls and quantity cf 
resistors and condensers. 
Offered BRAND NEW -(less 
relay) at 67(6. Plus T6 earr. 
" Radio -Constructor "'scope 
;ircuit included. 

1355 RECEIVER 
Complete with 11 valves 
8-SP61, 5U4G. TÁ120, VR92. 
As specified for inexpensive 
T.V. In absolute new con- 
dition, 27/6, cary, 5'-. 

MINIATURE L F. STR 
'TYPE " 373 " 9-72 MEG. 
Brand new miniature I.E. 
Strip size 10ün. x 2lin, ,- 
gin. high. Valve line-up 
2-EF92, 3-EF91 and EB91. 
With circuit. 
Complete with valves 42.6. 

Less valves 8'-, 

F.M. CONVERTER 
UNIT 88'100 Mc/s 

Containing 6 valves -2 
'6BA6. EBM, ó11133. 2-EF 4. 
Two I.F. stages and separate 
local oscillator, graduated 
Vernier tuning. Just plug in 
to your radio and obtain good. 
listening on F.M. Voltage 
required 250 y :50M-A. and 

a3,3- a 2 amps. £7,1916... 

5, HARROW ROAD, PADDINGTON, LONDON, W.2. TEL. DDINGTON 1008-9, 042 
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BEGINNERS ! BUILD A CHEAP EASY -TO -MAKE SET 

: 

4116 
Build this except io call 
sitive double triode rldin. 
Uses unique ass ml', : 

:`,;=, and can be built l' r 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 Olin. x 
5ïn. x 3in. Covers all Medium and Long 
waves-uses only one all -dry battery. ELT, 
consumption only 1 to 1.5 mA. Uses personal 
phone. Ideal for Bedroom, Garden. Holiday, 
etc. Many unsolicited testimonials. 
Mr. Norton of Oxted )writes : Yesterday 
evening on the Médium waveband, I counted 
32 separate stations : I am very pleased with 
the set, which is well worth the money. BUILD 
THE " SKYROMA " NOW ! 'iota! build- 
ing cost-Everything down to last nut 
and bolt -4718 (Postage, etc., L'-) -with 
full set of clear, easy -to -follow plans. 
(Parts sold separately. Priced Parts Lists, 
etc., 11.) 

BUILD THIS 
A.C. MAINS 

`FRYING -PAT 
SET FOR 
BUILD YOUR 
MOTHER OR 
WIFE this 
flying - p a n radio! Highly 
Sensitive circuit 
covering 
all Med- 
ium and Long -- Waves. 

H a s normal size, 
speaker 
and gives excel- 
lent tone due to wall `baffle" 
effect. Ideal for the kitchen, bedroom, etc. 
Robust design. For A.C. mains 200-250 volts. 
TOTAL BUILDING COST including 
mirror -finish frying -pan, double- triode 
valves, step-by-step beginner's plait, 

nuts, bolts, etc., ONLY 
77/6. Postage, etc. 26. 
C.O.D. 1/6 extra. (Part' =nec! 
separately. Priced es. , s 
list, etc iS) SEN U NOD ! 

LOOK! 
BUILD 
THIS 

POCKET 

RADIO 
FOR ONLY 

Total building cost including 
choice of beautiful w a l n u t veneered cabinet or ivory or brown bakelite. This is the > I / Y lowest possible price con- sistent with high quality. No radio AT LAST ! In response to many requests knowledge whatever needed . can be we now present the DOUBLE TRIODE built by anyone in 2-3 hours, using our very SKYPOCKET," a beautifully designed simple easy -to -follow diagrams. The terrific precision POCKET RADIO: No radio new circuit of the "OCEAN -HOPPER" knowledge needed!-EVERY SINGLE covers all medium and long waves with PART-. TESTED BEFORE DESPATCH ; 
optional negative feedback, has razor -edge our simple, pictorial plans take you step- selectivity, and exceptionally goo d tone, by -step. This set has a remarkable sensi- Price also includes ready drilled and punched tivity due to painstaking design. Covers all chassis, set of simple easy -to -follow plans medium waves 200 tó 550Metres. Size only -in fact, everything ! All parts sparkling' 5tin. x 3in. x lin. in Strong, Transparent brand new-no junk ! Every single part case with panel, cover and ivorine dial. A tested before despatching. Uses stan - really personal -phone, pocket -radio WITH dard octal -base valves : 6K7G high-fre- DETACIIABLE ROD AERIAL. - Self- quency pentode feeding into 6J5G anode - contained all -dry battery operation. Aver- bend detector triode, coupled to 6V6G age building time 1 hour. Total Building powerful output Scant -power tetrode, fed Cost-including Case, Double Triode by robust rectifier. For A.C. Maì Valves, etc., m fact, everything down to the last nut and bolt-ONLY 37/6, with 

' plans. Postage, etc., 2/-. C.O.D. 1/6 extra. (Parts sold separately, Priced Parts List, 
- 

etc 1.6.) Demand is certain to he heavy ---so SEND TODAY I 

10716 

250 Volts (low running costs-approxie mately 18 Watts !). Size 12ín. x 6in. x 5in. Build this long range po we rf u I midget NOW. All parts and: set, of Plans, £5.7.6. (Post and packing 3/6.) Parts 
. sold separately. Priced Parts List, 1/6. 

Build This TRANSISTOR POCKET' SET 
4 

-WE'VE DONE IT AGAIN ! l-rt- 
. our design department in 
-'espouse tea great many re- FOR quests have designed this 
TRANSISTOR 

(stir -Pocket 
ONLY gI RADIO which 

a superb performance. It 1` is powerful and highly sensitive. - /A.t 
Size only Kin. x 3;m x in. the lV. 
weight under 7 ozs. yet it is a ` rWO-S'rAGF, receiver covering 
all medium waves, working en- Q. ,...00-- tirely 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 On/Off Switch. Every part tested before despatch l SPECIAL STEP -BI' -STEP PLANS for ABSOLUTE BEGINNERS. Total building cost including case, transistors, etc., everything down to the last nut and bolt- ONLY 49/6 with plans. Postage, etc., 2I-. C.O.D., 1;6 extra, (Parts sold separately. Priced parts list, etc., 1r6.) As the building cost is absolutely "rockbottom" (it migl_t increase later) DEMAND WILL BE 'VERY HEAVY-RUSII YOUR ORDER TO -DAY ! - - 

COMPONENT BARGAINS ! 
LOUDSPEAKERS,-Permanent Magnet, new 5in., only 1916 ! New 2;in., only 1816. RECORD CHANGER UNITS. -3 speed, autochange ONLY £7.17.6. METAL RECTIFIERS.-Contact-cooled, 250 volts, 50 mA. midget. Only 7/3. CABINETS.-Beautiful walnut veneer, normal midget type, with drilled and punched chassis, dial, backplate, drum, pointer, screws, etc. ONLY 23/6. HEADPHONES.-Brand new high -resistance boxed (not surplus). Bargain at 14/6. COILS:-Pair of matched T.R.F. coils medium and long waves with reaction. Only SI-- FILAIIENT TRANSFORMERS. -200/250 volts in 6,3 a. 4 amp. out, 6//-. OUTPUT TRANSFORMERS.-Midget type new, matching to 3 ohms, 5/3. MIDGET COILS.-Medium and long waves with reaction and iron -dust core, bargain, 4f-. TRANSISTOR AND CRYSTAL DIODE COILS.-Triple wound, give exceptional selec- tivity and high " Q," Only 41-, 
CRYSTAL DIODES.-Wire-end, very sensitive, similar to OA70, Only 4/6. TRANSISTORS. -Junction type, very sensitive, each one tested before despatch. Only the best at 1216. 
POST AND PACKING please add 1/6 up to 10/- ; 2S- up to £1 ; 2/6 up to £2. All enquiries enclose S.A.E. (C.O.D. 1/6 Extra.) 

\ CORCORD ELIZOTROKCC 
69; PRESTON STREET, BRIGHTON'.:` 

Is` - 
I extra. Suppliers to Schools, Order Cheques accepted.ear ,r ;a r ,: ,.n. Cash on delivery1/6 Universities, Government and Rr mig//r Complete range of components and valves stocked. CALLERS WELCOME. 

Shop Hours: 9 a.m. to 6 p.m. (1 p.m. Thursday). Regret no C.O.D. abroad, 



8 PRACTICAL WIRELESS March, 1957 

R.S.C. BATTERY CHARGING EQUIPMENT All f" AC. 
MAINS 208-25 0 v" cics. Guaranteed 12. months, 

ASSEMBLED CHARGERS 
6 v. 1 amp. 199 
6 y. or 32s, 1 amp. 25,e 
d v. 2 amps. 2935 
6 y. or 12 r. 2 amps. 389 
e v. or 12 y. 4 amps 569 
Above ready for use. Carr. 2/0. 
With mains and output leads. 

HEAVY DUTY KIT 
12 v. 30 amp. Suitable for Garage 
or firm with a number of vehicles. 
Mains input 200.250 y. 50 c,s. 
Outputs 12 v. 15 amp.' tiviee. 
Consists of Mains Trans. 2 Metal' 
Rectifiers. 2 Meters, 4 Fuses. 
1 Terminals, 2 Rheostats and 
circuit. Only 9 gns., cam 151-. 

BATTERY CHARGER KITS ,XSSEMBLED 
Consisting' of Mains 'Frans - CI1.BGFJS. 
former, F.W. :Bridge. '46)41 6 v. or 12 v. 1 

Rectifier, well ventilated ,1 eel 2 amps, 
case, Fuses, Fuse - holders. Fitted Ammeter 
Grommets, panels and I , .it. and selects 
Carr. 2.6 extra plug for 0 
G v. oc 32v, 1 amp. 22,e 15 v. I on, 
6 4). 2 amps. 25.'9 metal ra Pm 
6 r. or 12'.'. 2 maps 116 ished 
6v, or 12 v. 4 amps 499 ha.minc, b/of. 

Ready , 7. 
BATTERY CHARGER KIT With m0ain,es 
Consisting of E.W. Bridge a 11 o"1Pul 
Rectifier 6,12 v. 5 a, Mains Traps:, leads. Double 
0-9-15 v. 6 a. output and variable Fused. 
charge rheostat with knob. 

,54. 
Only 

Only 4 
A7/9 

Carr. 86. " 

,,,,,erabled 61 v. 
IM' 12 v. 4 amps. 

Fitted Ammeter and 
charge sel - 

'tor. Also selectee 
ag for e v. or 12 

, . charging. Dcal16e 
fused, Well ven- 
tilated steel case 
with, blue hammer 
finish. 69/9 
Ready fur use with 
mains and campos 
leads. Carr. 3 6. 

R.S.C. MAINS TRANSFORMERS UWE D) 
Interleaved and impregnated. Print. 
arik, 200-230-250 N. 50 cjes Screened. 
TOP SHROUDED DROP THROUGH 
250-0-260 v. 70 mA. 6.3 v. 2 a, 3v. 2a ... 16.9 
300-0-300 v. 70 mA. 6.3 v. 2.5 a. ... 16,9 
350-0-350 v. 80 mA, 6.3 v. 2 a, 5 v. 2 a ... 18 '9 
250-0-250v. 100 mA. 6.3 v.4 a, 5 v. 3 a. 22j9 
300-0-300 V. 100 mA, 6.3 v. 4 a. 5 v. 3 a. 22,e 
100-0-350v. 100 mA, 6.3 y. 4 a, 5v. 3 a. 229 
350-0-350 v. 100 mA, 6.3 v. 4 a, C.T. 

350-0-330v. 150 mA,.8 .3 v. Sa, 2v. 3 a.... 2,99 

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

Midget type 21-3-3in, ,.. 17 6 
350-0-350 V. 70 mA, 6.3 v. 2 a, 3v. 2 a. 19:9 
250-0-250 v. 100 mA, 6.3 v.-4 v. 1 a, 

C.T. 0-4-5 y. 3 a. 
250-0-250 v. 100 mA, 6.3 v. 6 a, 5 V. 3 :I, 

for R1355 conversion ,.. 31;- 
300-0-300 v. 100 mA, 6,3 v.-4 v, 4 a, 

C.T. 0-4-5 v. 3 a. . 26e 
550-0-350v. 100 inA, 6.3 v, 4 a, 5 v. 3 a. 259 
350-0-350 v. 100 mA, 6.3 v.-1 v. 4 a, 

C.T. 0-4-5 v. 3 a. . ... 9719 
300-0-300 v.530 mA, 6.3 v.4 a, 6.3 v. I a, 

for Mollard 510 Amplifier ... 35.9 
350-0-350v. 150 mA, 6.3v. 4 a, 5 v. 3 a, 33,9 
350-0-350v. 150 mA, 0.3 v. 2 a, 6.3 v. 2 a, 

5 v.3a. - ... -85.9 
435-0-425 4). 200 niA, 6.3 v. 4 a, C.T. 

6.3 v. 4 a, C.T., 5 v. 3 a. Suitable 
Williamson Amplifier, etc. .., 49 9 

450-0-150 y. 250 roA, 6.3 v. 6 a, 6.3 v, 6 a, 

FILAMENT TRANSFORMERS 
All with 200-250 v. 50 cis primaries 0.3 v. 
1.5 a, 5/9 , 6.3 v. 2 a, 7,6 ; 0-4-6.3 v. 2 a. 7.9 ; 
12 v. 1 a, 7/11 ; 6.3 y. 3 a, 8ill ; 6. 3 v. 6 a, 
1716 ; 12v, 3 a or 20v, 1.5 a, 176, 

SMALL POTTED MAINS TRA NSF. 
Removed from New Ex -Govt. units, 
Primary 0-200-230-250 v. Secs. 
210-0-250v. 60 mA, 6.3 v. 2 a, 1/9 
5 v. 2 a. Size 71v 41 x 3m 

F.H.T. TRANSFORMERS 
2,500 v. 5 rnA. 2-0-2 4). 1.1 a, 2-0-2 v. 

1.1 a for PC1197. VCR517, etc. ... 36,6 

ELIMLNATOR ITIANSFORLIERS 
Primaries 200-250 v. 50 cis 14.e 
120 v. 40 mA, 5-0-5 v. 1 a. 159 
90 v. 15 mA, 4-0-4 v. 500 mA, 9,9 

CHARGER TRANSFORMERS 
Ail with 200-230-250 v. 30 e.s Primaries : 

0-0-15 v. 11 a, 1119 ; 0-9-15 v 3 a. 169: 
0-3.5-9-17 v. 3 a, 17,9 ; 0-3.5-9-17.5 v, 4 a. Ise ; 0-9-15 v. 5 a, 19,9 ; 0-9-15 v 6 a. 229. 

SMOOTHING CHOKES 
2-50 mA 5 11 100 ohms 129 
150 mA 7-10-250 ohms 11 9 
100 mA 100 II 200 ohms ... _ 8,9 
80 mA 10 1-1 350 ohms . ... 56 
60 mA 10 H 400 ohms..........415 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 : 1 for 

3,9 
Small Pentode, 51;80 0 8o 3 9 39 
Small Pentode 7;8,000 u to 300 . 39 
Standard Pentode, 5,0009 to 312 49 
Standard Pentode, 78,00001 to 311 ., 49 
Multi -ratio 40 mA, 30:1, 45:1, .50 ;I, 

90:1. Class B Push -Pull .. ... 5 6 
Push -Pull 10-12 watts 6V6 to 3.9 or 

1501 . 15 9 
Push -Pull 10-12 watts to match ege 

to 3-5-8 or 1513 .- ... 16 9 
Push -Pull 15-18 watts. 61.,6, I0T68 22 9 
Push -Pall 20 watts, sectionally 

wound 6L0, 107510. etc., to 30, 15.9 47 9 
Williamson type exact to spec 85 - 

iSPECIAL OFFERS 
32-32-32 mfd. 250 v. Dubilier small 
can ' electrolytics. 2:9 ea. Small 
.0005 Mfd. 2 -gang, 4,9 ea. Westing- 
house Rectifiers 250 v. 250 mA., 7/9. 

R.S.C. BATTERY TO 
Type WE, An all -dry 
battery eliminator. 
Size 55 y 43 a 2in. 
approx. Completely 
replaces batteries sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200- 
150 r. 50 cis, is avail- 
able. Suitable for all 
battery portable 
receivers requiring 
1.4 v. and 90 V. This 
includes latest low 
consumption types. 
Complete kit with diagrams, 39,9, Or 
ready for use, 49,e. 

MA NS CONVERSION UNITS 
Type BM2. Size 8 x 53 s 
2;in. Supplies 120 v, 
ti9 v., and 60 v., 40 mA 
and 2 v. 0.4 a to 1 amp, 
Pullysmoothed.There- 
by completely Fe - 
placing both. H.T. 
battevdes and L.T. 
2 v. accumulator,, 
'IS heu connected to 
A.C. mains supply 
200-250 y, Si) 

SUITABLE FOR ALL, 
BATTERY RECEI- 

VERS normally using. 2 v. Accumulator 
Complets kit of parts with diagrams and 
Instructions 49)9, or ready Inc use 59.S. 

H.T. ELIMINATOR AND TRI('KLE. 
CHARGER KIT. Input 200-250 V. A.C, 
Output 120 v. 40 rnA. Fully smoothed and 
rectified supply to charge 2v. accumulator, 
Price with louvred metal rose and circuit, 
2916. Or ready fer use, 8/9 extra. 
T.V. CABINETS. Leading manufacturers 
surplus. Attractive designs. Walnut 
veneered, with doors for 15, 16, or 17in. 
Tube, 23-19-6. Carr. 7/6. 

MINIATURE MOTORS. 24/28 V. D.C. or 
A.C. made by Hoover Ltd., Canada. Size 
only 20 x 11in. Spindle 10111, long, tin. 
Clam. Brand New. 9,9. 

EXTENSION 
SPEAKERS 

Beady for use lip 
walnut veneered 
cabinet. 
Clin, 2-3 ohms, 29:6. 
8in. 2-3 ohms, 35,9. 
Verylimited number. 

VOLUME CONTROLS with long Ilan. 
Clam.) spindle all values less switch., 
2/9 ; with S.P. switch, 39 with D.P. 
switch. 416. 

MANIlt, &cremate,. S I" R PL S 
MAINS TRANSFORMERS. Primaries 
260-250 v. 50 c/os. Fully shrouded 'upright 
mounting 425-0-425 v. 150 rnA, 6.3 r. 3 a, 
5v. $ a, 22/11, pest 210, Wearite 325-0-3256. 
100 rnA, 03v, 2.5 0,5 v. 2 a., 19,9. Drop 

0T .31Eir 2g,151 aCheisorls. typa 250-0-260 v. 70 mA. A, 

TRANSFS.,230250%.,90 e:cs. 
460 v. 200 raA, 6.3 v. 5 a, 259; mo-o-sos v. 
130 mA, 4 v. 3 a, 9/9. ' 

EN -GOVT. SNIOOTHINCi, CHOKES 
2.50 mA., 5 11 50 ohms ... ... 129 
150 nvA, 10H 100 ohms _ 11 9 
150 mA, 6-10 H 150 ohms Trop. 6 9 
100 ni,A, 5 II 100 ohms ... 3 11 
LT. type 1 axnp. 2 ohms ... ... 2 9 

E.H.T. SMOOTHING CON- 
YIENSERS. .02 mid. 5,000 v. Cans 

' 
2 9; 

.1 nifil. 2,500 v. Bakelite Tubulars, 3i3. 
EN. -6401,11`. METAL BLOCK (PAP -ER) 

CONDENSERS 
4 mfd. 500 v., 279 ; 4 mfd. 1.600 r., 41) 
4 mid. 1,500 v., 5/9 ; 8-8 mfd. 500 v., 6 )8 

mid, 500'.,, 49; 10 mid. 100v., 46 
4 n151.400 vi plus 2 mfd. 250v., 111. 
EX -GOVT. ELECTROLYTICS. Remov 
frorn unused equipment, 8-16 mfd. 550 

with clip, 
13 1.5)0 mid. 6 v., 1)91 50 mfd, 50 V., 

Id. 
EX41193')Ill. DOUBLE WOUND STEP 
UP ,STEP DOWN TRANSFORMER 
10-0-100-200-220-2.40 v. to 5-0-75-115-135 v. 
or REVERSE. 80.100 watts. Only 11,4. 
plus 2/9 post, 

'ISO COW 12es 
11513G Sig 6X5C-T 
5174C- se 6.113G 
5Z4C1 se 807 
61070 5,e 12.-A6 
6148G 9I9 15D2 
6S.17GT 2.5Z4C 
6SLGT 8/9 M.111 
6SN'7GT 8)9 ECC83 
SATO 7/9 

EX-VIOI T. UNIT RDF1. Brand ne,w, 
cartoned. Complete with 14 valves, 
including 5Z4, E.H.T. rectifier, Trans- 
former, Choke. etc. Only 2979. carr. 
ELECTROLYTIC'S (current production) 
NOT EX-Govii. 

Tubular T3pes I Can Types 
gur 450 v, 16 mfd, 500 v. 2 9 

16 mfd. 350',. 1 11 un,d. 500 v, 2/6 t 450 29 
1511F 2_12 32uF 350 v. ... 211 
1611F 458 "4". 32 mfd. 450 v. 4 9 
16111/ 00"..,318 

I 100 mfd. 450 v. 49 
32).)F 350 v, 319 8-8 µF 450 v. ... 29 
2,5uF 25v,,,.1)3 8-16nF 450 v,... 3 11 
500F 32'..,..113 16-16F 40S',.. 311 
S6 raid. 3'5 v, 16 I 32-32uF 350 v. 49 
50uF SO 19 32-32uF 450 v. 59 
100 mid. 12 v, 1/9 04-120,mfd. 350 v.7,9 
100 rogi. 25 y. 2e I 100-200 
0.02 mfd. 6w. 5/9 275 V. 6.9 

Many others in stock. 

EX -603 1I. cASE. Well ventilated black 
crackle finished, undrilled cover. Size 14 

10 x Olin. high. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE. 
OR COVER COULD BE USED FOR: 
AMPLIFIER. Only 9,9, plus 20 postage. 
EX -t.,0)% T. VALVES (NEW, 
1T4 7/9 EF39 5/9 j EF80 7 9 
1S5 7e 6V6G 7/9 EB91 IO 

8/9 EF36 40 
7/9 EL3, 39 

1119 i ELM. 5 9 
7'9.)c'T44 89 
7i9 EZ90 89 
4'9 j EMU 96 
919 , ELM 50 6 
419 I SP61 29 
9/9 ! 3.5Z4 89 

HI 'SITS 91OLDSEAL CONDENSERS, 
, 005 mfd. 400 v., .01 mfd. 400 y., .04 mili. 530 

56 duz. Hine type ); .1 mfd. 25Ce v.; Sul 
ea. ; .5 osSi. 500 v.. 1,8 ea. 
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER 
NEW 1956 Model High -Fidelity Push - 
Pull Amplifier with Built-in " Tone 
Control, Pre -amp stages, High sensitivity. 
Includes 5 valves (807 outputs). High 
Quality sectionally wound output trans- 
former, specially designed for Ultra 
Linear operation, and . reliable -.small 
condensers of current - manufacturi 
INDIVIDUAL CONTROLS FOR BAi-S 
AND TREBLE "Lift' and "Cut." 
Frequency response i 3 db. 30-30,000 e 
Six negative feedback loops. Hum 1. e -s 
71 db. down. ONLY 70 millivolts IN1 L C 

required for FULL OUTPUT. Suitably 
for use with all makes and, of pick- 
ups and practically all . microphones-. 
Comparable with the very best designs. 
For STANDARD 

-O 
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. Fer A.C. 
mains 200-230-250 v. 50 c/cs. Outputs fer 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 £7/15/-, or factory built 45:- extra. 
Carriage 10'-. 
If required louvred metal cover with 2 

carrying handles can be supplied for 
1716. Additional input socket with asso- 
ciate Vol. Control so that two different 
inputs such as Gram and " Mike " or 
Tape and Radio can he mixed, can be 
provided for 131- extra. Guaranteed 12 
months. 
TERMS on assembled two input model. 
DEPOSIT 2516 and nine monthly pay- 
ments 23/4. 
HIGH - FIDELITY MICROPHONES 
and SPEAKERS in stock. Keen cash 
prices or H,P. ternis if supplied with 
amplifies'. 

SUPERHET FEEDER UNIT 
Design of a high quality Radio Tuner Unit 

- (specially suitable for use with any of our 
Amplifiers). Delayed A.V.C. Very high 
Percentage modulation of the Transmit- 
ter can be handled without distortion. 
The W.Ch. Sw. incorporates Gran:. 
position. Controls are Tuning, W., 

and L.T. of 6.3 v. 1 amp. required from 
amplifier. Size of unit approx. 9-6-7fn. 
high. Simple alignment procedure. 
Point-to-point wiring diagrams, :in- 
struction and priced parts list with 
illustration, 2/6. Total building cost. 
£4/15/-. For descriptive leaflet send S.A.E. 

GGARRARD 3 -SPEED MIXER At -TO - 
CHANGER RC110. - For Staddard A.C. 
mains 200-250 v. 50 c7es, Current 
Model. Brand new, cartoneel. Pro- 
vision for taking 10 records. Fitted 
High -Fidelity turnover pick-up head 
with dual sapphire point st.s his for 
Standard or Long-playing records. 
Very limited number at only £7.19.6. 
Carr. 316. 

LINEAR L45 MINIATI -RE 4 5 44 AlT 
QUALITY AMPLIFIER. Suitable for 
use with Garrard B.S.R. or any other 
record -playing unit, and most micro- 
phones. Total negative feed-back 12 db. 
Separate Bass and Treble Controls. For 
convenience when mounted in cabinet, 
mains switch is incorporated in. control. 
For A.C. mains input of 200-250 v. 50 c'c'.. 
Output for 2/3 ohm speaker. Three minia- 
ture Mullard valves used. Size of unit 
only 6-5-5$fn. high. Chassis is fully 
isolated from mains. Guaranteed 12 
months. Only £5/19/8. 

ELLIPTICAL P.M. SPEAKER. 7 s 4in. 
Goodman. Suitable for above, 19.6. 

LINEAR DIATONIC' 10 WATT 
HIGH FIDELITY, I'i'SH I I1,L, 
ULTRA LINEAR AMPLIFIER. For 
200-230-250 v. 50 clos. A.C. Main. Valve 
line-up ECC83, ECC83, EL84, ELM, EZ81 
miniature Mullard.. The unit has self con- 
tained Pre-amplifier/Tone Control ,stages 
and separate Bass and Treble Controls. 
Independent ' Mike ' and Grain input 
sockets are provided. Total harmonic 
distortion only 0.25% at 6 watts. Due to 
use of latest miniature components of 
proved reliability size is only 10-6-6ins. 
Output Matchings for 3 and 15 ohm 
speakers. Finished in attractive staved 
Gold/Bronze hammer. Only 12 GNS, 
or Deposit 2619 plus 10;- carr. and 9 

monthly payments of 26;9. Send S.A.E. 
for full details. 

R.S.C. 4-S WATT AS 
HIGH -GAIN AMPLIFIER 

A highly sen- 
sitive 4 -valve 
quality amp- lifier for the home, 
small club. 
etc. Only 50 
millivolts in- 
put is re- quired far 
full output 
so that it is 
suitable for 
use with the latest high-fidelity pick-up 
heads, in addition to all other types of 
pick-ups and practically all. mikes, 
Separate Bass and Treble Controls are recdi full long-playing 

orequalisaton. Hu level is 
negligible being 71 db. down. 15 db. 
of negative feedback is used. H.T. of 
300 v. 25 mA, and L.T. of 6.3 y. 1.5 a, 
is available for the supply of a Radio 
Feeder Unit, or Tape Deck pre -ampli - 
tier. For A.C. mains input of 200-200- 
250 v. 50 eles, Chassis is not alive. Kit 
is complete in every detail and includes 
frilly punched chassis (with baseplate) 
with Blue hammer finish and point 
to -point wiring diagrams and in- 
structions- Exceptional value at 
only 14115-, or assembled ready for 
use 251- extra, plus 36 care. 
PLESSEY loin. P.M. 3.OHM SPEAKER 
with High Flux Density Magnet Recom- 
mended for use with above A5, A7, or 
Linear L45 Amplifiers. Price 2819. 

B.S.C. TAl HIGH QUALITY TAPE 
DECK AMPLIFIER. For ALL Tape 
Decks with High Impedance, Playback 
and Erase Heads, such as Lane, 
Truvox, etc. (Unit can now Ready for 
be supplied for use with latest Use. ONLY 
Collard Tane Transcriptor : l refer to TA1C). For AC. 11-GNS. Mains 230250 v. 50 oso. 
Positive compensated identification for 
recording level by Magic Eye. Recording 
facilities for 15. 71 or 31 -in. per sec. Auto- 
matic equalisation at the turn of a knob. 
Linear frequency response of - 3 db., 
50-11,000 e,ce. Negative feed-back equal- 
isation. Minimum microphony and hum. 
high output with completely effective 
erasure and distortionless reproduction. 
Sensitivity is 15 millivolts so that any 
kind of crystal microphone is suitable. 
Only 2' millivolts minimum output re- 
quired from Recording head. Provision is 
made for feeding a P.A. amplifier. Unit can 
also be used as a gram -amplifier requiring 
input of 0.75 V. R.M.S. Carriage 7/6. Illus- 
trated leaflet 6d. 

R.S.0 30 WATT ULTRA LINEAR. 

HIGH-FIDELITY AMPLIFIER A6 
A highly sensitive Push -Pull, high output 
unit with self-contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response -a 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, and 
separate Bass and Treble controls. Mini- 
mum input required for full output is 
only 30 millivolts so that ANY KIND OF 
MICIIOPHONE OR PICK-UP IS SUIT- 
ABLE. The unit is designed for CLUBS, 
SCHOOLS, THEATRES, DANCE 
HALLS or OUTDOOR FUNCTIONS, 
etc. For -use with Electronic ORGAN, 
GUITAR, STRING BASS, etc. For 
standard or long-playing records. OUT 
PUT SOCKET PROVIDES L.T. ani 
H.T. for a RADIO FEEDER -UNIT. 
Amplifier operates on 200-250 v.- 50 c.les. 
A.C. Mains and has outputs for 3 and 15 
ohm speakers. Complete kit of parts with 
fully punched chassis and -point-to-point 
wiring diagrams and instructions. 
If 'required cover -as for A8.' ONLY 
can be supplied for 17/6. 
,An extra input with asso- 
ciated vol. control so that 
two separate inputs such 
as Gram. and Mike can be 

GNS. 

Carr. 12/ - 
mixed, can be provided for 13/- extra. 
The amplifier can be supplied, factory 
built with 12 months' guarantee, for 501 - 
extra. TERMS for assembled two input 
model ; DEPOSIT 28/9 and 9 monthly 
payments of 28/9. 

R.C.A. 20 WATT RE-ENTRANT 
SPEAKERS. 15 ohm or 600 ohm match- 
ing. For Outdoor work. Only 8 GNS. 
P.M. SPEAKERS. All 2-3 ohms, bin. 
Goodmans, 17/9. elin. Plessey, 16/9. 
Bin. Rola, 19/9. loin. Elac. 26/9. 12ín. 
Plessey, 29111. 10in. W.B. " Stentorian " 
3 or 15 ohms type HF1012 10 watts, high- 
fidelity type. Highly recommended for 
use with our Al amplifier. 54110.3. 12ín. 
Plessey 15 ohm 10 watts, 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 Al or similar amplifier. Rated 10 
watts. Price complete, only £51176. 
M.F. SPEAKERS 2-3 ohms, 8in. R.A. 
Field, 600 ohms, 11/9. 

COAXIAL CABLE 75 ohms, ;fn. 8d. 
yard. Twin Screened Feeder, 11d. -yard. 

SELENIUM RECTIFIERS 
6112v. 1a. 4/11 
6/12 v. 2 a. 8/9 
6112 v. 4 a. 11/9 
6112 v. 4 a. 14/9 
6/12 v. 6 a. 19/9 
6112v.10a. 25/9 
L.T. Types 11-W- 

6-12 v. a. H. W.,2/9 
II.T. Types I1.4V, 
150 v. 40 mA.- 319 
250 v. 50 mA. - 5/9 
250 v. 80 mA. 7/9 
250 v. 150 mA. 9/9 
300 v. 250 mA. 1219 

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

For 230-250 v. 50 c'cs. Mains input. 
Appearance and Specification, with 
exception of output wattage, as A5. 
Complete Kit with -diagrams, 53/15/-. 
Assembled 22/6 extra. Carr. 3/8. 

THE SKYFOUR T.R.F. RECEIVER 
A design of a 3 -valve 230-250 v. A.C. Mains 
receiver with selenium rectifier. It con- 
sists 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, 
6F6G. Selectivity and quality are well up 
to standard, and simplicity of construc- 
tion is a special feature. Point-to-point 
wiring diagrams, instructions and parts 
list, 19. This receiver can be built for a 
maximum of £4/19/6 including attractive 
Brown or Cream Bakelite or Walnut 
veneered wood cabinet 12 x 6i x 50 in, 

Terms : ('.44'.0. or C.0.11 NO C.O.D. under £1. Post 1)9 extra under £2 : 2.`9 extra under 53. 
Open 9 to 5.30 ; Sias. until 1 p.m. Catalogue 6d., Trade List 5d. S.A.E. with all enquiries. 

RADIO SUPPLY CO. 32, THE CALLS, LEEDS, 2 
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At a smooth 

extended response curve 
_ 

-- 

You need a PHILIPS e 
s = 

dual -cone 

loudspeaker 
Made in Holland 

Available in two sizes: 8" and 12" price 
61z gns. (tax paid) and 10 gns. respectively. 
There is also a single cone version in the same 
sizes: price £6.2.6 (tax paid) and £10.0.0, 
respectively. 
N.B. These speakers may be used on their own or with 

anothersuitable speaker, using a crossover network 

The special dual -cone 
construction ofPhilips 
high fidelity loud- 
speakers ensures a. 

smooth response ever 
the entire audible range, with efficiency 
and transient response of a high order, 
The spatial distribution of acoustic 
energy is excellent - even at the 
highest frequencies. 

Both cones are driven by the 
same coil and magnet, resulting 

,in similar sensitivities for high 
and low frequencies. The air gap 
has been made long and the coil 
moves in a homogeneous magnetic 
field at all times; a copper ring is 
incorporated in the air gap to 
keep the voice coil impedance 
constant over the whole frequency 
range. 

Your high fidelity dealer can obtain 
these Loudspeakers for you. 

PHILIPS ELECTRICAL LTD 
E.L.R. and Musical Equipment Dept Century 
House Shaftesbury Avenue London WC2 

(CR633a) 

The 

LATEST EDITI 
has 

276 Pages 
of VALVE and 
TELETUBE DATA 

CIRCUITRY 
E SPECIAL 
COMPONENTS 

sri/l onfy 

Send 5?- for your copy to; Publicity Dept. 

°WEßR'MgR 

MANUAL 
SUMMARY OF CONTENTS 

Valve ratings and base connection 
symbols. 

Classified lists of nearly 300 valves, 
teletubes and selenium rectifiers. 

Germanium diode section including 
ratings in various circuits, 

Brimistors section. 
Radio Engineering formulae and 

NEW circuits. 
Brimarize section. Valves and 

teletubes. 
Up-tc-date substitution list of 

American types. 
Equivalents and C.V. numbers. 

Details of Trustworthy types. 

Valuable information on Transistors. 

5rafar;itït íf %aVe f7livilY's. al CtàUle.5 Lit -re( FOOTSCRAY SIDCUF° KENT F'ootscray 3333 
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OF iSSUE 

BY THE EDITOR 

Editorial and Advertisement Offices :, 
PRACTICAL WIRELESS 

George Newnes, Ltd., Tower House, 1, 

I Southampton Street, Strand, W.C.2. 
Phone : Temple Bar 4363. 

Telegrams : Newnes, Rand, London. 
Registered at the G.P.O. for trans - 

y 

mission by Canadian Magazine Post. 

SUBSCRIPTION RATES 
including postage for one year, 

Inland - - - 18s. per annum. 
Abroad - - I6s. 6d. per annum. 

` Canada - - 7 16s. per annum. 
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Converting a ' Portable 

Gramophone ... 14 
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f Open to Discussion ... ... 65 

F 

The Editor will be pleased to consider 
w. articles of a practical nature. Such 

articles should be written on one side 4' 

.4 
of the paper only, and should contain (> 

the name and address of the sender. 1s 

Whilst the Editor does not hold himself 
"i. responsible for manuscripts, every 

effort will be made to return them if a A 
'.. stamped and addressed envelope is 
4 enclosed. All correspondence intended 1, 
.:, for the Editor should be addressed : Ú 

The Editor PRACTICAL WIRELESS, 
George Newnes, Ltd., Tower House, 

4 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 
i, with the latest developments, we give 

f, no warranty that apparatus described , in our columns is not the subject of 
f, letters patent. 

Copyright in all drawings, photo - 
4 graphs and articles published in 
.S PRACTICAL WIRELESS is specifically 

reserved throughout the countries 
signatory to the Berne Convention and 

f, the U.S.A. Reproductions or imitations 
of ant''if these are therefore expressly 

1,. forbidden. PRACTICAL WIRELESS t incorporates " Amateur Wireless." 

p,; _,_<_<. . -¢-c...,,,_..:.._.:_. 

AMATEUR TRANSMITTING 
AMATEUR transmitting was an established hobby in this 

country long before broadcasting was introduced in 
1922. In fact, the first amateur transmitting licence was 

granted in 1905 and it was largely as a result of the work of 
these pioneers that broadcasting finally came into being. It 
was natural that they should band themselves together into a 
society which would act as a clearing house for information and 
foster interest in the new science. The pioneers of the radio 
industry and of broadcasting were all drawn from the ranks of 
the early amateurtransmitters and radio experimenters. Strangely 
enough it is not a hobby which has attracted amateurs to the 
same extent as the construction of and experiments with radio 
receivers. This is surprising because amateur transmitting has a 
never -failing fascination and interest not equalled by experi- 
ments with receivers. Perhaps the main reason is that it is 
necessary to pass an examination in the morse code and in other 
subjects before an experimenter is entitled to transmit. This is a 
very necessary precaution. Otherwise transmitting on the 
amateur bands would be impossible if those with no knowledge 
of transmitting processes and without reasonable skill in trans- 
mitting morse were allowed free licence to transmit. Those of 
our readers who have appealed for a less rigid examination are 
asking for something which for those reasons alone cannot be 
granted. 

We have in this journal for over 24 years encouraged amateur 
transmitters, and we have regularly featured the subject. One 
or two readers, however, have suggested that in view of the 
comparatively small number of amateur transmitters the space 
would be better occupied by information and articles relating 
to reception, and we therefore invite our readers to express 
their views on this subject, by sending us a postcard stating 
whether they are in favour of a continuance of the feature or not 

LATE DELIVERY OF GOODS 
IN view of the transport difficulties brought about by petrol 

rationing we would ask our readers to be indulgent with 
advertisers who are not now able to dispatch their goods with 
the same promptitude as hitherto. There is considerable delay 
on the railways, and where goods are despatched by road 
petrol rationing alone restricts the.number of journeys a delivery 
van can make in one month. 

INDEX TO VOLUME 32 
THE index to 'Volume 32 is now ready, and copies are avail- 

able from the publisher (address as on this page) for 
Is. id. by post. Loose leaf binders are available for 10s. post 
free from the PRACTICAL WIRELESS Binding Department, Tower 
House, Southampton Street, Strand, W.C.2.-F. J. C. 

Our next issue, dated April, will be published on March 7th. 
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,4é 
Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of November, 1956, 
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 ... ., 1,243,6015 
Home Counties ... ... 1.2.31,229 
Midland ... ... .. 966,228 
North Eastern ... ... 
North Western ... ... 

,I.249,342 
944,341 

-South Western ... ..- 779,942 
Wales and Border Counties ... 493,460 

Total England and wales ... 6,908,232 
'Scotland ... ... 882,285 
Northern Ireland ... ... 200,302 

Grand Total ... ... .. 7=990,819 

America Honours \t. S. Harrell 
DURING his recent s isit to the 

U.S.A., Mr. W. S. Barrel! 
(E.M.I. Studios Ltd.) was elected 
an Honorary Member of the Audio 
Engineering Society of America -- 
this being the first time that the 
honour has been conferred on 
anyone other than an American 
citizen. 

The Society's constitution pro- 
vides that the Board cf Governors 
may elect to Honorary Member- 
ship " persons of outstanding 
repute and eminence in the science 
of Audio Engineering or any of 
its allied arts," and (to quote the 
citation) it is " in recognition of 
Mr. Barrell's contributions (over 
a period of many years) to improve- 
ments in disc recording and the 
equipment used therefor." 

Mr. .Barrel! is a well-known 
figure in the industry, having joined 
he Columbia Gramophone Co. 
Ltd. in 1925 as chief engineer of 
their recording department. After 
the merger of " His Master's 
Voice " and Columbia in 1931 to 
form Electric & Musical Industries 
Ltd., Mr. Barrell was in charge of 
the recording engineering activities 
of the group, and its 1945 he 
became manager of the E.M.I. 
Recording Studios. He . retired 
from that position at the end of 
last year and is now recording 
technical liaison officer for the 
E.M.I. Group. 

By " QUESTOR " 

Electronic Brain Selects Motor 
Car Colours 

THE " electronic brain " has 
been applied to a new prob- 

lem --the painting of motor cars. 
E.M.I. Electronics Ltd. have been 
commissioned to furnish electronic 
control gear for an automatic 
conveyor system to be installed by 
Geo. W., King Ltd., of Stevenage, 
Herts, in the body -painting plant 
of the new factory being built by 
S1MCA at Poissy in France. 

After exhaustive enquiries in the 
U.S.A. and in Germany, SIMV(CA 
decided that the combination of 
E.M.I. control with the King 
conveyor produced a system well 
in advance of anything available 
anywhere else in the world. 

The " electronic brain " will 
allow the factory staff to decide 
each evening exactly how many 
cars, in each possible combination 
of colours, they wish to produce 
next day. On receiving this 
information it will control the 
whole elaborate conveyor system, 
six miles long, so that the right 
coloured bodies are automatically 

produced in the optimum order. 
The total value of this order is 

likely to he over £500,000. which 
gives an indication of how 
important " automatic " equip- 
ment is likely to become in our 
export trade. 

New British Standard Supplement 
THE. British Standards Institution 

announces the publication of 
Supplement No. 4 to B.S. No. 530 
(1948). 

While B.S. 530 was being revised. 
an inter -Service list of symbols 
was issued which differed from 
those in the British Standard. - 

Later the Services agreed to use, 
instead,- B.S. 530 (and its supple- 
ments), together with an addendum 
listing these differences. 

Supplement No. 4 has been 
drafted mainly with a view to 
removing these differences, and it 
will now be possible for the Services 
to reduce substantially the size of 
their addendum. 

Supplement No. 4 contains guid- 
ing principles for the preparation 
of circuit diagrams which are 
additional id those on pages 5 to 
15 of B.S. 530, and new or modified 
symbols which reflect advances in 
technique. 

Symbols for transistors and. 
allied devices, keeping pace with 

The radio room and the radio officer, Mr. G. Madsen, on. the 
"Magga Dan" now on the way to the Antarctic, The apparatus 
aboard includes an 800 -watt transmitter and a short -Ware receirer, 
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recent advances in semi -conductor 
developments, form an important 
part of the Supplement. In drafting 
these, attention has been paid to 
American practice. 

Copies of this Supplement may 
be obtained from the British 
Standards Institution, Sales Branch, 
2, Park Street, W.1, price 3/6. 

Mars Contacted 
THE planet Mars was contacted 

for the first time by the U.S. 
navy's 600 -in. radio telescope during 

Since 1952 Mr. Richardson has 
been technical assistant to the 
director of the Electric Lamp 
Manufacturers' Association, where 
he was largely responsible for the 
technical work and was acting 
secretary to the technical com- 
mittees concern'ed with lamp speci- 
fications. Before that, from 1947, 
he was with the London Transport 
Executive as a technical assistant 
in the Signal Engineer's Office, 
Earls Court. 

Mr. Richardson began his 
engineering training 
in 1939 with Stan- 
dard Telephones and 
Cables, Ltd., North 
Woolwich, testing 
carrier telephone and 
telegraphy e q u i p- 
m e n t. During the 
war he was trans- 
ferred with the 
company to Leices- 
ter, returning in 
1946, and while 
there studied elec- 
trical engineering at 
Leicester College of 
Arts and Techno- 
logy. He obtained 
the Higher National 
Certificate and was 
elected a Graduate, 
LE.E., in 1951. 

A.A. Radio Network 
Now Covers Jersey 
THE Automobile 

Association 
announces the 
extension of its 
radio -controlled 

ich the planet breakdown service 
aph abase. to the island of 

Jersey. 
From the control room in the 

St. Helier headquarters of the A.A. 
continuous radio contact can be 
maintained with all road patrols 
on the island. 

A.A. members in trouble can 
obtain immediate assistance, either 
from an A.A. patrol or from a 
garage operating the A.A. free 
breakdown scheme by telephoning 
Central 544 or Central 2464. 

The radio control centre in 
Jersey is the 22nd to be opened 
since the A.A. began using radio 
in London in 1949, and completes 
the 20 per cent. radio expansion 
scheme announced for 1956. 

B.I.R.E. 
THE following meetings will 

take place during February, 
1957 : 

London Section : Wednesday, 
February 27th. at 6.30 p.m. 

The 600 -inch radio telescope with roh 
Mars was contacted. See paragr 

the week of Sept. 9th, 1956. T. P. 
McCullough and R. M. Sloanaker, 
radio astronomers at the Naval 
Research Laboratory, detected the 
radio waves from the planet. The 
radiations, measured at a wave- 
length of 3 ems., are related to the 
surface temperature of the planet. 
Results of the study on Mars 
indicate . an average temperature 
for the planet slightly lower than 
the freezing point of water. 

R.C.E.E.A. Technical Secretary 
4R. J. F. RICHARDSON has 

been appointed technical 
secretary of the Radio Conmmnica- 
tisn and Electronic Engineering 
.Ässociation, He will work under 
Mr. H. E. F. Taylor, whose appoint- 
ment as Executive Secretary of 
the Association was announced 
recently. 

London School of Hygiene and 
Tropical Medicine, Keppel Street, 
Gower Street, London, W.C.1. 
" Some Applications of Nucleonics 
in Medicine "-a paper by E. W. 
Pulsford, B.Sc.(Associate Member), 
and N. Veall, B.Sc. 

West Midlands Section: 
Wednesday, February 13th,, at 
6 p.m. Wolverhampton and Stafford- 
shire Technical College, Wulfruna 
Street, Wolverhampton. "An 
Automatic System for Electronic 
Component Assembly "-a paper 
by K. M. McKee, B.Sc. 

Merseyside Section : Thursday, 
February 14th, at 7 p.m. Council 
Room, Chambers of Commerce., 
1, Old Hall Street, Liverpool, 3. 
" Radioactivity and Its Measure- 
ment "-a paper by E. W. Pulsford, 
B.Sc. (Associate Member). 

North Eastern Section : Wed- 
nesday, February 13th, at 6 p.m. 
Institution of Mining and 
Mechanical Engineers, Neville Hall, 
Westgate Road, Newcastle-upon- 
Tyne. Details from Local 
Secretary : J. Bilbrough, c/o 
Microwave Instruments Limited, 
West Chirton Industrial Estate, 
North Shields. Note : The paper 
originally announced in the Pro- 
gramme Booklet for this date has 
been brought forward to. January 
9th. 

Indian Railway Radiophone 
A CONTRACT for the first VHF 

Multi -channel Radio -tele- 
phone system in India has been 
placed with Márconi's Wireless 
Telegraph Company Ltd. by the 
Government of India on behalf of 
Western Railways. The order is 
for Multi -channel Terminal Units, 
Type HM.102, with amplifyinn 
units and Multi -Channel Terminal 
Units Type HM.104. 

Two radio -telephone links will 
be established, one between Bhav- 
nagar and Surat and the other 
between Jamnagar and Rajkot, in 
the Western Railways network. 
The system which will have a 
potential capacity of 48 two-way 
telephone channels between Jam- 
nagar and Rajkot and 24 between 
Bhavnagar and Surat will be 
equipped initially to provide four 
circuits. 

The HM.102 and HM.104 Ter- 
minal Units are two of a series 
developed by Marconi's for use in 
terrain unsuitable for the construc- 
tion of line or cable routes. They 
are designed to carry up to 48 
telephone channels any of which 
may be sub -divided to give either 
18 or 24 telegraph channels, 
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%Et lb (Drumllopihone 
THE CONVERSION OF AN OLD GRAMOPHONE 

FO A RECORD PLAYER 

r HE writer came across an ordinary portable 
gramophone measuring 11in. x 16in. x 6in. 
and experienced no difficulty in Converting it, 

using full-sized and therefore low-priced components. 
The portable gramophone had the usual coarse tone, ... 
no control of volume and was heavy on records. The 

. finished player was fully portable as long as trains 
were available, tone was very good and volume fully 
controllable ; the wear on records was negligible. 
The components are not critical --most of the parts 
will be found in the average spares box. If the pick-up 
and speaker are available this conversion will cost 
about £2. The writer fitted an old magnetic pick-up; 
but a head could be fitted to the old tone -arm (this 
would have to be moved to another support). 

Motor Switch 
- S2 

))0 
1 To 
Mains 

SI 
Anplif/sr Switch 

Electric 
Motor 
78 rpm. 

i .rttm 

LTO 

8/k 
Filament Transformer Rectifier 

Red 

MR/ 

ig. 1.-This layout is unimportant 

The player uses the original 
spring motor, although. the writer 
later fitted a standard Collaro 
motor from an old radiogram. 
This motor fits with 1,in. depth to 
spare. A two -valve amplifier 
using two EF50s, one as an L.F. 
amplifier and one as an output 
valve, provides about > watt 
output, which is ample for an 
ordinary living-room party. A. 
small plug is provided in the 
pick-up leads so that a micro- 
phone may be plugged in for 
social use, baby alarm, crystal 
set amrlifier, etc. 

(see text). 

sed 
BM Re 

Standard 3 -Pin 
Wall Socket 

Red 

Mans input 
AC 200-240 V. 

lack 

Stripping the Old Gramophone 
Remove the motor panel and the exponential horn. 
Fit an electric motor or move the old one as near 

to the front as possible, so that the lid will still close. 
Make sure the turntable is .a little above the edge 

of the box so that 12th. records may be played (with 
the lid open). If using an electric motor it may be 
necessary to use the old (small) turntable. 

The writer had to make a small cone of tin from a 
cocoa container (see Fig. 10) so that the turntable 
fitted neatly on to the smaller spindle of the electric 
motor. 

If possible mount the motor on rubber grommets 
to prevent motor buzz. If the old spring motor is 
used, tighten the screws of the centrifugal bob 
weights and well grease with car grease. 

If the spring is broken it is often possible to effect a 
repair by softening it in a small gas flame, drilling 
any necessary hole, heating again and plunging it in 
cold water. Patience and care are necessary in 
refitting the spring. 

H.T. and L.T. Supplies 
The units for these supplies are mounted on the 

Si ch 
Motor h Switch .- 

Electric 
Motor t J 
fitted 

9/ack Red 
MANA,.. 

P7 
3!g') 2W. Tag 

Cl C2 
i6/.tF /6pF 

Ti 

Fig. 2.-Mains power tarit. 

L.T. 
Tag 
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motor panel in any convenient position (see Fig. 1), 
provided the filament transformer is not underneath 
the pick-up when it is on a record. The L.T. of 
6.3 volts is taken froni a small filament transformer. 
although the writer used a large speaker transformer 
which gaN e just under 6 volts on load with 240 volts 
mains fed into the old anode windings. The thick 

y 

Amplifier 
Switch 

Original 
Turntable :< 

Motor spindle 
Electric or Clockwork¡_. 

Motor Switch if fitted 

Warning 
Lamp 

Motor .Board 

WIRELESS 15 

Fig. 3 shows the top view of the motor panel. 

Testing the H.T. and L.T. Supply Unit 
Plug into mains, black wire to neutral and red wire 

to live, as shown in plan of three-point socket, then 
switch on. With an A.C. voltmeter test between the 
earth tag and the L.T. tag-it should read just over. 

6.3 volts. - if no voltmeter is 
available, spark between the 
tags with a strip of wire held in 
a reliable insulated tool ; small 

lv 
up blue sparks should be produced. 

Do not hold the wire in actual 
constant contact with the tags. J Now test the H.T. with a D.C. 
voltmeter -it should be well 

/ over 250 volts.If- no meter is 
p ventavailable, switch off the mains 

rig) and immediately short between 
the -H.T. tag and Earth tag 
with a well -insulated screw- 
driver. A large fat blue spark 
should jump the gap with con- 
siderable noise. Before leaving 
the motor and supply unit cut 
a ventilation hole in the case 
somewhere near the metal recti- 
fier, as this must not on any 
account overheat. Cover - the 
hole with gauze or perforated 
zinc. 

Volume 

re 

Vol 
(below 
Pick-up 

to 
foult 

Fig. 3.-Plan of layout. 

secondary winding, of course, providing the 6 volts. 
This transformer is perfectly satisfactory and does not 
overheat even when left on for four hours. The H.T. 
supply is direct from the mains via a metal rectifier 
and resistance smoothing. A three-way tag strip is 
mounted under the motor board (or a multi -pinned 
plug may be used) as terminals for H.T., L.T. and 
Earth-no actual earth is, however, used. A mains 
lead is taken out from a hole either in front or in the 
motor panel. The red wire of the mains lead should 
go to the switches as shown (see Fig. 2) and the black 
wire to the filament transformer and the negative 
side of the smoothing condenser or condensers. This 
is sometimes a tag, but is often the case itself, in which 
event the clip holding the condenser in place will make 
a convenient point on which to solder a lead. The 
3.000 -ohm smoothing resistance should be mounted 

in space," so that it does not overheat. Note that 
the red end of the rectifier must be connected to the 
smoothing circuit. When this unit is wired, complete 
it by attaching final leads to the tag board. 

Tag strip 

Fig. 5.-i iew of the underside of control panel. 

All other components soldered direct to 
tags or chassis 

Tone 

New 
Control 

Pane/ 

To Speaker 
in Lid 

.344 Pick-up 
Pest 

The Amplifier 
A simple chassis is cut from' tinplate or aluminium 

(see Fig. 4). If aluminium is used, then solder tags 
will be necessary at all -earth joints, but with tinplate 

-2ontro/ panel Bolt, Motor Board, 

Tinplate or Aluminium 
Chassis is mounted -under wooden control 

panel 

Bottom of cabinet 1 
Fg. 4.-De tails of the chassis-tinplate or aluminiemr, 
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the wires may be soldered direct. The writer mounted 
the valveholders as shown and cut the hole for the 
vòlume-control. This hole needs placing carefully. 
The control knob must not foul the pick-up or the 
turntable and the control must not be too near the 
output valve or transformer. The writer found he 
could fit it best between the valveholders. so that 
when not being used the pick-up arm was over the 

PRACTICAL 

Pick-up 
Fixing 

Control Panel 

EFSo 

V2lejii 

Fig. 5(a). -- Section 
under amplifier 

control panel. 

Volume Pick-up 
Plug 

®- 
-We& 

Earthing teg 

Tinplate chassis 

knob. Once set for a cer ain room it may be more or 
less left alone. 

The speaker transformer and 8uF H.T. decoupling 
condenser were mounted directly under the control 
panel, which is cut to fill completely the space where 
the horn used to come out. Plywood is best for the 
panel, metal is least suitable, although the prototype 
used aluminium. The sketch (see Fig. 5) shows the 
approximate position of components. The tag board 
is mounted to tally with the one on the motor board. 
The pick-up is fixed to the control panel, bearing in 
mind the following : 

I. The lid is able to close at all times except with 
12in. records. 

2. That it is as near as -possible at a tangent to the 
record when playing. 

3. That the record pulls and does not push the 
needle. 

4. That when static the pick-up rest can be used. 
The writer et first used a home-made moving coil 

pick-up, using an old meter movement as the basis, 
but later fitted a standard large moving -iron pick-up as 
it looked neater. Any ordinary crystal or magnetic 
one will do. When positioned, remove it from the 
panel until later. Note that you should always remove 
needle and needle grub screw from pick-ups when 
fitting to avoid damage-especially with crystal types. 

Speaker 
Primary to Anode and 117` 
Secondary to Speaker 

Filament 
Primary to Mains 
Secondary to Filaments 

Fig. 6.-Identifying the tags on transformers with 
flash -lamp aril torch battery. 
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The best way to carry out the wiring (see Fig. 7) is 
as follows : 

1. Wire all earth connections to chassis and 
earth tag, i.e., Pins I, 5. 8 and 4 on valveholders, 
minus of 8 uF condenser, one side of pilot light and 
one side of volume control. 

2. Wire in the resistors and condensers directly 
on valve tags and earthing tags (or solder to tin 
plate). Remember to put the minus side of the two 
bias electrolytics to earth and the plus sides to pin 6 
(valves are numbered clockwise looking from under. 
them). 

Make sure you have connected the anode of V2 and 
the H.T. line to the primary of the speaker trans- 
former. The primary can be tested as shown (see 
Fig. 6) with a torch battery and bulb, the bulb will 
not light. The lamp will light when connected to the 
secondary as shown. 

The coupling condenser. C8 must be a good one 
and is best purchased new, 500 volt working preferably. 
If this is not good, not only will the output be dis- 
torted but the life of V2 will be short. 

All the components have large tolerances and may 
come from the spares box. When buying ex -Govern- 
ment EF50s at, say, 2s. 6d. each, reject any with 
cracks in the glass round the pins. New ones are 
available surplus for 5s. 
each, but the writer used 
2s. 6d. ones. Be careful 
to place the valves very 
carefully when putting 
them in or you will crack 
the glass ! If old valve - 
holders are used be care- 
ful, as oxidisation causes 
bad contacts ; clean them 
with a small sharp pen- 
knife and do not remove 
valves unnecessarily. 

Make sure the tag F-ig 
strip has three connec- 
tions : Earth ; L.T. to 
pins 9 ; H.T. to speaker transformer. etc. 

Take a short lead out from the speaker transformer 
secondary, long enough to go to the speaker which is 
mounted on a hole cut in the. lid. 

Testing the Amplifier 
Plug into the mains and connect mating tag strips 

with 6in. lengths of wire (or longer) for testing. The 
valves should warm up-if they do not, inspect 
filament transformer and circuit on pins 1 and 9 of 
valves (you cannot see the filaments, but the valves 
will get warm after 10 mins. or so). Touch pin 7 of 
V2, use an insulated screwdriver. Clicks should be 
heard in the speaker when this is done. If not, 
inspect all wiring, etc. concerned with that valve. 
Now touch pin 7 on VI. A loud hum should come 
from the speaker, if not, inspect all wiring concerned 
with this valve. 

Now mount the pick-up and fix everything in 
position including the speaker. This should be 5in., 
carefully mounted in the lid so that it does not foul 
the pick-up or knobs when closed. Switch on and 
make sure the pick-up is plugged in. Put on a record 
and adjust the volume control. 

Performance 
The writer found that ample volume is available 

for a large room and more than was comfortable in a 

8. Fitting 
control. 

a tone 
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small one. When advanced too far V2 overloads and 
some distortion is present but even this is not intoler- 
able. A 6V6 or similar output valve could be fitted 
but ventilation would be necessary. The writer actually 
fitted a small air ,grille near the valves but it was 
hardly necessary with the EF50s. If a small micro- 
phone or earphone is plugged into the pick-up socket, 
a really useful baby alarm is available and the unit 
may be left switched on continually and no harm will 
result. 

HTt Ta 

®r 3.0 
5¢C P4 

EFSO Valve Base 
Pins 5,8 end c 

are earthed 

Pick-up 
Plug 

QL.TTaq 

iRS 

C4 R3 

3 VI 
4 

C3 
P2 

7 

Rd 

Further Information 
When fitting the speaker put strong fabric between 

it and the top of the cabinet to prevent damage to the 
cone. Chromium slats would improve the appear- 
ance. 

Reproduction is somewhat better with the lid open 
if the records are not too worn. 

A control may be fitted as shown (see Fig. 8), 
and will prove useful in cutting out needle scratch if 
carefully adjusted. 

C7 

T2 

To 311 
;pea er 

V2/ 
4 

Fig. 7. -Amplifier circuit. 

hIST OF COMPONENTS 
Resistors 
(All 1 watt unless otherwise stated.) 
R1--150 ohm. 
R2-1 M. Pot. Volume. 
R3--50 K. 
R4---250 K. 
R5--2.2 K watt. 
R6- -1 M. 
R7-3.000 2 watt. 
R8-100 K Pot. Tone (Optional). 

Condensers 
Cl, C2--16 16 ttF 350 v. or double 32 nF. 
C3--- t !71,.. 

C4-----8 or 16 pF 350 v. 
CS, 06--25 uF 25 s. 
C7--.001 /IF. 
C8-.01 icF 500 v. Sprague. 
C9-.02 nF 350 s'. 
Two three-way tag strips or multi -pin plugs. 
T2 --Standard Speaker Transformer. 
Ti-Filament Transformer, 6 v. and 200-240 v. or 

use large speaker transformer. 
Si. S2 -Toggle switches 240 v. 1 amp. 
MRt-Metal Rectifier 30 mA 250 v. 
Speaker 3 ohms Sin. dia. 
Pick-up, any make magnetic or crystal. 

-,. Two -pin socket and plug for pick-up. 

7 

Warni'g 
Lamp 
if fitted 

given hours 
friends. 

Since the earth. line is 
direct to mains it 'is wise to 
use a wooden control panel 
and to varnish it afterwards 
covering any screws which 
come through. If the spring 
motor is used do not connect 
it to anything, leave it 
isolated. In any case, in 
common with all electric 
gear, do not use it in wet 
locations, i.e., a bathroom. 

If the unit is to be moved 
about make sure the valves, 
pick-up and turntable are 
fixed firmly. Spring clips are 
best over the valves (see 
Fig. 9) ; a shoe -string may 
be used round the pick-up, 
and the turntable, being 
tapered, should hold firmly. 
A warning light may be 
fitted to the amplifier circuit 
to remind you when it is on. 
A 6 v. .18 amp. or similar 
lamp would do. The writer 
used a small flash lamp from 
a torch and about 30ín. of 
32 -s.w.g. resistance wire 
wound round a resistor as a 
dropper. 

The original model has 
of enjoyment to the writer and his 

Bend 
tin 

cata 
dotted 
lines 

-Cup Thin/ 
shimming 

or 
tinplate 

Spring 
or 

r rubber 
band 

Solder 
tag 

á 9 i% Base 

F3ig. 9.-Vareholder clips. 

When bent round 
spigot on gramophone 
will assume a conical 

shape 
Fig. 10.-Gramophone 
spindle cone (if 

required), 

WIRELESS COILS, CHOKES AND TRANSFORMERS 

8th Edition. Price 6,4, by post 6,'9. 
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The Blattnerphone 
IHAVE received the following query of a technical 

nature, the answer to which 1 feel will be of 
interest to other readers. One asks : " What was 

the Blattnerphone ? " It was the precursor of our 
present system of wire- and tape-recording. The 
apparatus consisted, in essentials, of a powerful 
electro -magnet with the two poles arranged opposite 
each other and with only a small gap separating 
them. At each end of the machine were two spools, 
one of which contained a length of thin steel tape. 
This was taken across through the gap of the magnets 
and so to the other reel or spool. The tape then fed 
from ene spool to the other when the mechanism was 
set in motion, in the same manner as a typewriter 
ribbon. The sounds to be recorded are fed into the 
electro -magnet in the same manner as the wireless 
signals are applied to a loudspeaker. 

New President of I.P.R.E. 
CONGRATULATIONS to my old friend Colin 

Gardner on his election as President of the 
Institute of Practical Radio Engineers. This is a well - 
merited honour, and a specially appropriate recog- 
nition of his long services to the cause of amateur 
radio. 

Some 25,000 service engineers and other technicians 
have listened to technical talks given by Colin 
Gardner on the occasions of Mullard film meetings 
held during the last year or two. Many of these film 
meetings were organised in co-operation with the 
Incorporated Institute of Practical Radio Engineers 
and centres of the Radio and Television Retailers' 
Association. 

Mr. Gardner, a Fellow of the Institute, and who 
has been associated with it since its inception, was 
elected president for the years 1950 and 1951. follow- 
ing which he was elected a vice-president and 
operated as liaison officer for the Institute. 

The Advance of V.H.F. 

THE BBC's V.H.F. sound broadcasting service 
was brought within the reach of a further 

14,000,000 people when the Holme Moss V.H.F. 
F.M. transmitting station came into regular 
programme operation on December 10th. 

Holme Moss is the first of the new high -power 
V.H.F. stations to be opened in its permanent form 
with a full three -programme service. It is built on 
the same 150 -acre site as the BBC's Holme Moss 
television station, and is situated 1,750ft. above 
sea level adjoining the Holmfirth-Woodhead road 
(B.6024) some eight miles south of Huddersfield. 

The V.H.F. transmitters are housed in an extension 
to the -television station building. The new building 
is of similar construction and appearance to the 
original one, being stone faced and having double 
windows throughout in order to conserve heat during 
cold weather. 

In general, the new station is expected to provide 
satisfactory reception in Yorkshire, with the exception 

of the northern and extreme eastern parts of the 
North Riding ; Lancashire as far north as More- 
cambe Bay ; Lincolnshire with the exception of the 
extreme eastern and southern parts ; Cheshire 
Derbyshire ; Nottinghamshire ; north Leicester- 
shire ; north Shropshire ; most of Staffordshire the 
north-eastern part of Anglesey ; Flintshire and most 
of Denbighshire. There will, of course, be some 
locations within this area, particularly in valleys and 
behind hills, where reception is difficult or even 
unsatisfactory, as with television reception. 

The transmissions will be horizontally polarised 
and will be on the following frequencies : North of 
English Home Service, 93.7 Mc/s ; Light Programme, 
89.3 Mc/s ; Third Programme, 91.5 Mc/s. The 
effective radiated power on each programme service 
will be 120 kW. 

Very Short Waves I 

IT is interesting to note that research workers are 
now delving into the mysteries of Ultra High 

Frequencies and Micro -Waves. The G.E.C. in their 
review of activities over the past year refer to 
frequencies of 10,000 Mc/s. Their experiments in 
micro -wave techniques include the development of 
a magnetron for low -power pulsed operation at 
10,000 Mc/s. A new and more robust form of 
higher -power magnetron for operation at 10.000 Mc/s 
has also been produced. Other work has been 
concerned with travelling wave tubes, of which the 
large frequency bandwidth is becoming increasingly 
important in multi -channel micro -wave communi- 
cation. A research programme has been carried out 
on the design parameters of high -power travelling 
wave tubes operating in the 500/1,000 IM's frequency 
band. Peak powers in' excess of 10 kW and an 
efficiency Of 30 per cent. have been obtained. 

International Scout jamboree 
HAVE been most interested in the 'way that radio 

amateur activities have been slowly increasing 
in various types of exhibitions run by local authorities 
and other public events. 

At the International Scout Jamboree, to be held 
in Sutton Coldfield in August, amateur radio will 
play its part by having its own special radio station 
operating from the camp and using a special call 
sign. Members of some well-known clubs are 
organising this interesting event, and if any readers 
would like to assist in any way they should contact 
Mr. A. F. Dennis (G3CNV) at 47, Hemlingford 
Road, Walmley, Sutton Coldfield. This event is 
being held to celebrate the 50th anniversary of the 
foundation of the Boy Scout Movement and 100th 
anniversary of the birth of the founder, Lord Baden- 
Powell. 

AMPLIFIERS : Design and Construction 
17/6, or tS/3 by post from 

GEORGE NEWNES, LTD., 
Tower Houºe, Southampton Street, Strand, London, W.C.2 
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THE DETAILS AND PRINCIPLES OF A USEFUL CLASS OF TEST INSTRUMENTS 

By W. Cleland 

RESISTANCE measurement is usually included 
among the ranges of a multi -range testmeter. 
A Wheatstone bridge, which one would use 

for precision, is not rapid enough when tests become 
numerous, and a direct -reading instrument is indis- 
pensable. It enables checks to be made upon the 
following : 

(1) The values of resistors. 
(2) Faults in the wiring. 
(3) Coil and switch connections. 
(4) Open -circuits and short-circuits in valves and 

other components. 
(5) Polarities and condition of rectifiers. 
(6) The leakage resistance of electrolytic con- 

densers. 
Since the need for an ohmmeter arises continually, 

it is worth while to reserve a meter entirely for 
-resistance measurements. It is then easy to assemble 
and calibrate without the extra complication of current 
and voltage ranges. A sensitive meter has the advan- 
tage that it does not take a heavy current from the 
battery, and the battery will therefore last for a long 
time. There is the further advantage that components 
such as miniature rectifiers will not be damaged by 
an excessive current when connected to the ohmmeter 
terminals. Low-priced microammeters have been 
obtainable at various times in the form of 
direction -finding indicators, thermometers, etc., but 

2 Rx 

Fig. 3.-Circuit of an ohmmeter covering 10012 to 
5 Mn in three ranges with a common scale. 

microammeters, scaled as such, are more expensive. 
A true ohmmeter measures the voltage -current 

ratio by means of a pair of coils, but the ordinary 
type used in servicing responds to the current through 

Fig. 1.-Top 
panel of the 
three -range 
ohmmeter 
which corers 
100 ohms to 

5 Megohms. 

the resistance or else to the potential drop across i 
but not to both simultaneously. The shunt form of 
ohmmeter, which measures a resistance in terms of 
its effect upon the potential drop, finds its most useful 
application in measuring low resistances, while the 

Rx t 
Fig. 2.-A simple circuit which measures from 
1 K.D. to 5 MD. in two ranges. Maximum current 
approximately 100p A, A single scale serves for 

both ranges. 
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series form, which measures the current through the 
resistance, is convenient for the higher ranges. As 
the formuhe of Fig. 5 show, both varieties have 
similar scale shapes except that the scale of the shunt 
ohmmeter increases from left to right, while the series 
form of scale increases in the opposite direction. It 

Fig. 4.-Seale of the ohmmeters of Figs. 2 and 3. 

Mid -scale salue-=15. On the different ranges the 
figures are to be multiplied by factors of 100, 1,000 

and 10,000 respectively to give ohms values. 

should be possible to devise circuits which will 
reverse either scale, so that a single scale could be 
made to serve both shunt and series forms, but it 
appears that the circuit arrangements would be rather 
awkward, and it is much simpler to use two scales- 
one for ranges of the series type and the other for the 
shunt type. 

In setting zero and full-scale deflection the ends of 
the scale confie into use, but the maximum value which 
it is worth marking will -be short of the end of the 
scale,' and the ratio of this maximum to the minimum 

Position of 9 Volt flattery 
p O O O 

Fig. 7.-The reverse of the lop panel, showing the 
components and some of the wiring. 

division (just above zero) usefully expresses the range. 
The mid -scale reading, Ro, is important, since it is 
also the resistance of the ohmmeter itself on the 
particular range, and it can be related to the maximum 
and minimum division, these being, let us say, 25Ro 
and Ro/25 respectively (giving points equally spaced 
from the ends of the scale). 'A factor of 100 between. 
adjacent ranges (and between their mid -scale values) 
would therefore be satisfactory, but quite often the 
factor is 10, as in the instruments to be described, and 
this means that a resistance can be measured on two 
or even three ranges at different parts of the scale. On 
adjacent ranges the ohmmeter resistance Ro is in the 
ratio 10 : 1, and the voltage must be in tenfold steps 
if the current is to be the same on all ranges. This is 

Full scale 
current =1 

d Ro Ro=Rm+Rs Ö =Ra -. Rx 
D -d= Ro Ro_ Rm.Rs 

O Ro+Rx Rm+Rs 

Where D = Full Scale Deflection. ('e with Rx =.0 and oo) 
d = Deflection with Rx from /eft side 

Po= Value of Rs for half -scale deflection 
D -d = Deflection with Rx (from right side) 

Fig. 5.-The .formuhe for (a) series, and (b) shunt 
ohmmeters. Note that the scales obey similar laws 
except that one is reversed relative to the other, and, , 

Rò is likely tobe lower in case (b). 

more satisfactory than having tenfold increases in 
current, which it is desirable to minimise. 

Obviously, a battery switch-preferably a push- 
button one-is required in the shunt form of ohm- 
meter, and also in some arrangements of the series 
type, but a series type of ohmmeter can be made in 

Fig. 6. - Art 
ohmmeter in 
which a push- 
button switch 
has to be in- 
cluded. It meas- 
ures from 1Q to 
2 MQ in four 
ranges, the low- 
est of which has 
a separate scale. 
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which none is required, and this allows a more rapid 
succession of readings. However, the test leads should 
then be only a few inches long to make a prolonged 
accidental short-circuit of the terminals unlikely. 

The Circuit 
The circuit diagram, Fig. 2, is for an ohmmeter of 

this. sort. The upper range uses 15 volts and the lower 
range 1.5 volts. Readjustment of the variable resis- 
tances R3 and R4 will be necessary from time to time 
to restore full-scale deflection with the ohmmeter 
terminals short-circuited. This compensates for the 

R/ 
5Kí2 

NC 
RS 4.3K11R6 SKfì R2 

4 5Kß 

P7 4.242 

19V R4 
SO n 

O-/20pA. 
350f1 S2a S2b 

O SI 

i*AM,AMNIN\Mr, 
R8 /0011 

High 
Sca/e 

52e 

-0 Rx 
-I- 

Fig. 10.-An ohmmeter circuit with four ranges 
which provides measurement between 1 S2 and 2 M52. 

The lowest range has a separate scale. 

fall in battery voltage with use, by increasing the 
sensitivity of the shunted microammeter. It is 
assumed that the ohmmeter resistance, Ro, remains 
constant, and the adjustments will in fact alter this 
resistance by less than 1 per cent. The increase which 
occurs in the resistance of the battery as it deteriorates 
should also have little effect. Both ranges use the same 
scale, but the values are multiplied by a factor of10 
on the upper range. The ranges have mid -scale values 
of 15 KC? and 150 K.D. and cover 1 K2 to 5 M52. A 

Fig. 12.-The two scales of the ohmmeter of Fig. 10. 
Mid -scale readings 5 (x 100, etc.) and 45Q. The 
upper scale is for the three series ranges ; the lower 
scale is for the lowest range, which uses the shunt 

method. 

third range with 1.5 K-2 mid -scale can be added by 
including a universal shunt as in Fig. 3, but on this 
range the full-scale current becomes 1 mA. Other 
ranges could be added in the same way, but each 
lower range would demand a further tenfold increase 

Top pane/ 

SKR 
Wirewound 
Potentiomete 

6184 countersunk ke 
materia/ 

Fig. 8.-An unobtrusive 
method of mounting the . 

pre-set potentiometers. 

Recessedc 
dis 

Tapped 
6BA 6BA 

Nut 
imbedded 
in plastic 

wood 

Hole for 
65.4 Bott 

6BA Bolt 

Fig. 9.-A method of 
using bolts instead of 
wood -screws to fast- 

en the top. 
of current, and so an extension to measurement below 
100 ohms by this method is not very satisfactory. 

Since, as the formulæ reveal, half -scale deflection 
in an ohmmeter is obtained when the external resis- 
tance equals the internal resistance -of the ohmmeter, 
it follows that a high -resistance ohmmeter is suited 
to measuring high resistances and a low -resistance 
ohmmeter to low resistances. This decides the ratio 
of the battery voltage to the full-scale current of the 
meter, and a low voltage is clearly desirable for 
measuring low resistances, mainly in the interest of 
battery economy A reduced voltage is obtained in 
Fig. 10 by means of- a potential divider which is 
connected across the battery when the push-button 
is depressed. The potential divider forms part of the 
series resistance on each range, in accordance with 
Thevenin's theorem. For the lowest range the shunt 
method is employed, with a separate scale. The mid - 
scale values are 4552, 500Q, 5 KQ and 50 K52, and 
measurement is between IQ and 2 M.Q. 

Battery Deterioration 
In this ohmmeter, adjust 

tion is made by reduc- 
ing a resistance RI in 
series with the potential 
divider, instead of by 
increasing a resistance 
across the microrim 
meter. On the highest 
range this adjustment 
alters the effective series 
resistance, and an extra 
rheostat R6 is included 
to correct this. The 
resistance Rl is first 
adjusted on the second 
highest range, and 
R6 is adjusted to ensure 
short-circuit f.s.d. on the 
highest range. On the 
two lower ranges the 
meter is damped by the 
low circuit resistance 
and the pointer moves 
a little less rapidly. The 
effect of temperature is 
also noticeable at f.s.d., 

ment for battery deteriora - 

2 
ó Ó 

A 

A 

Fig. 11.-Connecting up 
a three -position key 
switch as one pole, three- 

way. 
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since the meter is wound with copper wire and 
the other resistances are necessarily of low tem- 
perature coefficient. A change of 20 deg. F. may 
produce a discrepancy of nearly 5 per cent. at f.s.d. 
To overcome this it is necessary either Ito use the 
meter at a single temperature or to make R8 variable, 
hut the error can usually be ignored. 

A less sensitive meter has been used in this foúr- 
range ohmmeter --less sensitive, that is, .to current, 
but it will be noticed that the potential sensitivity is 

the same, namely, 42 millivolts, f.s.d. This implies 
that -the two meters would give similar results in the 
shunt method, although the 60 /tA meter is superior 
for measuring high resistances by the series method, 
and will reach higher values. iviicroammeters are not 
actually wound to exact resistances as the diagrams 
suggest. 

Construction 
The microammeters shown in the illustrations were 

.converted from direction -finding indicators. Two 
movements with crossover pointers were included in 
the bakelite case. One of these was removed and the 
case re -orientated relative to the remaining move- 
ment to bring it into a central position. A zero 
adjuster was also repositioned centrally and the holes 
in the case were filled in with black sealing wax. It 
is essential to exclude dust from moving coil instru- 
ments. A particle of steel lodging in the gap in which 
the coil moves, or a fine fibre rising from paper cover- 
ing the scale plate, will cause " sticking " at some 
point in the swing of the pointer. The pointers, 
originally yellow, were painted black, and in the two - 
scale instrument a twist with a pair of tweezers pro- 
duced a knife-edge pointer. As the ohmmeters are 
always used in a horizontal position, it was fortunately 
not necessary to worry very much about re -balancing 
the moving systems. 

Paper was stuck to the scale plates with Durofix to 
take the scale markings, and it was therefore necessary 
to raise the pointer slightly either by bending it or by 
adjusting the screws of the jewelled bearings. The 
movement should be retained rather loosely between 
the jewels, care being taken. not to blunt or detach 
the pivots, fold the pointer or distort the springs. 
One would hesitate to adopt such measures with an 
expensive microammeter, but if the scale plate is tem- 
porarily removed it may be possible to rub out the 
existing scale with an ink rubber, and it can then be 
replaced by an ohmmeter scale, or if preferred the 
microammeter can be left intact and used with a 
conversion table, which can be easily prepared. 

The scale is first marked on with a sharp pencil and 
then replaced by Indian ink. In calibrating, it is 
best to work, if possible, on a single range, using a 
series of accurate resistances or a resistance box, the 
meter being screened from draughts which would 
move the pointer from its correct position. Alter- 
natively the scale mav be prepared largely from its 
formula (Fig. 5) with the aid of a slide rule and 
protractor. but discrepancies mSy appear. 

Small bobbins found inside the direction -finding 
indicators and in other meters were modified or 
rewound to provide most of the resistances required 
in the ohmmeters,<, The others were high stability 
carbon ones. The bobbins could either he mounted 
inside the microammeter case or on a -disc fixed so the 
outside as in Fig. 7. It will he appreciated that a 

large margin has been left for battery deterioration, 
and the values of the resistances are to some extent 

arbitrary, although the ratios must be correct if st 

single scale is to serve for a number of ranges. It is 

best to adjust the ratios of the universal shunt or the 
potential divider carefully by means of a bridge. 
This may be set up temporarily for the purpose, 
using the microammeter (protected by a potentio- 
meter) as a null -detector. The series resistances can 
then be adjusted where necessary, under working 
conditions, for f.s.d. on short-circuit. 

Various kinds of switches can be used, e.g., wafer 
switches, push-button and key switches. The last are 
very easily worked and are incorporated in one of the 
designs illustrated. The box is made of in. wood 
with a kin, plywood bottom, and the in. top panel 
may be of insulating material or even of plywood or 
hardboard. The screws which hold it will not often 
have to be unscrewed. If wood -screws are used and 
become loose they can be tightened by putting a little 
shellac in the hole, allowing it to dry, and then replac- 
ing the screw. An alternative which is very satis- 
factory is to sink 6 B.A. nuts in the wood as shown in 
Fig. 9. This is done with the aid of plastic wood, and 
enables 6 B.A. bolts to be used. The plastic wood is 
applied in several instalments and pressed in, the 
nut being held in place by the bolt until the plastic 
wood has set. 

It is convenient to cover the top panel with paper, 
as the switch and other markings can then be made 
in Indian ink. The rest of the paper can then be 
filled in by a dark brown"crayon, or by using stain. 
The paper is then glazed by rubbing Durofix over it 
with a strip of folded paper. Another method is to 
cover the markings with discs or rectangles of Perspex. 
Alternatively, an engraving tool could be used and the 
characters filled in with white paint. The terminals 
are marked + and -- to facilitate the checking of 
electrolytic condensers and rectifiers. 

On the higher ranges one soon recognises the 
possibility of shunting, the resistance being measured 
by holding the connections. This may place anything 
from 10 KQ upwards in parallel with the resistance, 
depending upon the pressure with which the terminals 
or leads are held. In testing non-linear devices such 
as rectifiers, it has to be remembered that the resis- 
tance varies with voltage. From a knowledge of the 
ohmmeter circuit and the battery voltage, one can find 
the voltage - across the rectifier at the particular 
resistance value indicated. The forward resistance 
observed will probably be a small fraction of the back 
resistance, but the voltage across the rectifier when 
measuring the back resistance will be much higher. 

With electrolytic condensers, charging may occupy 
a large number of seconds, but a leakage resistance of 
something like a megohm should be observed when a 
full charge is approached. Paper capacitors will give. 
a very small flick of the pointer, and in the case of the 
circuits of Figs. 2 and 3 the charge should be retained 
for a period during which reconnection to the 
ohmmeter will give no renewed indication. 

An ohmmeter should not, of course, be connected 
to a " live " circuit or to a charged capacitor. and it is 
thus in no danger of receiving an overload such as 
can easily damage other meters in a momentary 
lapse of caution, The calibration should therefore 
remain reliable, and is easily checked at any time. 

WIRELESS CO 

8th Edition, 
LS, CHOKES AND TRANSFORMERS 

Price 6/-, by post 6 9. 
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ON THE BEAM 

Smith's have books on the newest 
developments in radio and 
television circuit design, construc- 
tion and servicing. No matter 
what your problems or interests 
are, you can be sure of getting the 
books you need through your 
local branch of Smith's. Books not 
available on demand can be 
quickly obtained from Head Office 
Lists of the standard works 
on any subject gladly supplied. 

Stationery and printing can 
also be supplied by your nearest 
Smith's branch. 

W. H. SMITH 
&SOIS 

for technical books 

OFFICE: STRAND HOUSE, LONDON, W.C.2 

BAND 3 T.V. CONVERTERS 
12 months' guarantee. 1/6 extra C.O.D. 

For I.T.A. Landon, Birmingham, Winter Hill, Emley Moor, 
Glasgow. Superhec or T.R.E."State B.B.C.. 
ARE YOU SUFFERING from B.B.C. breakthrough 
All our converters now fitted with B.B.C. breakthrough 
pattern rejector. ALL fully- wired, aligned and ready for 
use. ALL with power pack, knobs, aerial switching, 
metal rectifier and 2 valves I2AT7.' Direct switching 
from B.B.C. to I.T.A. Kit is less cabinet. 
DON'T FIDDLE at the back of your set, our converters 
have rubber feet to stand on top where you canreach. 

SURELY THE CHEAPEST ? 

o54 ipAr-;fü1Æb1 

E3. 1 l. iJ (P2 
6)P 

With two knobs. Stove 
enamel grey hammer 
finish; slug tuning. 

OR metal cabinet, 3 knobs, fine tuning on 
front, and as illustrated, £4.7.6 (p. & p. 2/6). 
OR Walnut cabinet, or Lizard Rexine, £4.17.6 
(p. & p. 2/6). 
OR chassis, i.e., less cabinet, £4 (p. & p. 2/6). 
OR in kit form, 6I/- (p. & p. 1/6). 
Variable Attenuator, 7/6 (p. & p. I-). 
Aerial Splitter, 8/- (p. & p. IF). 
Band 3 Aerials, mast mounting. 3E, 27/- ; 

5E, 35/- ; 8E, 55/-. 

RADSTONE RADIO 
82B, High Street, 
Camberley, Surrey 
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FREE. 
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OFTEN the amplifier has a 7 ohm output so 
that two 15 ohm speakers can- be used in 
parallel, or two 4 ohm in series. 

A case can often arise, however, where a number 
of 4 ohm speakers, usually four, have to be joined 
to a 4 ohm output; this can be done as in Fig. 11. 
Some people with this type of circuit put in a wire as 
shown dotted and marked " A"; this, whilst assisting 
to keep the amplifier load balanced better in event of 
a speaker going open circuit, will allow an excessive 
power to pass through one speaker and seriously 
overload it. The overload can prove fatal to this 
second speaker. 

Earlier the use of the " tweeter " or high note 
speaker was suggested. There is now on the market 
the German " Lorenz"; this is a very neat job with a 
plastic cone. It can also be used ih systems up to 
25 watt but must not itself handle more than five watts 

. peak output. The speaker is known as the Lorenz 
LPH65 and has a rather differing characteristic from 
the normal tweeter; it will handle from 1,600 cycles 
to 20,000 cycles that is a flat response to within 2 db. 
An amount of experimental work has been done with 
these speakers in the laboratory of Kendall and 
Mousley Ltd. Suitable crossover networks are given 
with the speakers, three in all, the simplest is shown 
in Fig. 12. The circuit is very simple and of course 
allows the speaker to be added to the normal radio 
receiver or 'gram with very little trouble. - 

The mounting of the tweeters can be a little trouble, 
some due to the nature of the sound waves radiated 
from them. These waves prefer to travel straight, 
but if reflected an amount of cancellation can occur. 
For example, in a hall it would be as well for the 
tweeters to be mounted fairly high in the room so 

THE -20-WATT VERSION OF A 
USEFUL AMPLIFIER, WITH TONE 

CONTROL AND PRE -AMPLIFIER 

By J. S. Kendall 
(Continued from page 811 February issue) 

directed that the sound beams from them would cross 
in the centre of the hall and fall in the far corners. 
With the radiogram simple mounting can be em- 
ployed. 

The observing of the phase relationship of the con- 
nections of the tweeters is also important. 

The impedance of the LPH65 is given as 5.5 ohms, 
but it can be used with a crossover network in con- 
junction with a normal 4 ohm speaker. The speakers 
can also be used in series, and such a series combina- 
tion would be preferred, if, say, a 15 ohm output was 
being used on the amplifier. The effect of using a 
crossover network with two 15 ohms speakers in 
parallel and fed from a 7.5 ohm output with only one 
LPH65 can be thoroughly recommended, even when 
fed with 25 watt, that is, to the network and not to 
the LPH65. 

The 20 -watt Model 
This version is quite a high powered amplifier and 

it is rated at 20 watts for high fidelity reproduction. 
The valves chosen are the EL34 for the output with 
an EF86 driving. The EL34 is a rather high slope 
output pentode and quite well suited for the job. 
With this type of push-pull circuit the overall efficiency 
depends on the actual value of the cathode coupling 
resistor used. In this case it is only 1,000 ohms. In 
theory, for perfect coupling between the two valves, it 
should be 10 or more times the normal cathode bias 
resistance required for the valves in push-pull, but 
as the valves take between them 160 to 180 mA the 
voltage drop has to be watched very closely. Even 
with 1,000 ohms the cathodes are running at 110 
volts to chassis, and thus the H.T. voltage on the 

Anode 
EL34 ` 

To 
Choke 

Anode 
EL34 

Fig. 13. Further speaker arrangements. Fig. 14.-Output transformer- details. - 
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valves is reduced to just under 350 volts, Another 
limiting factor in the other direction is the anode 
voltage of the EF86. This must only be the normal 
bias voltage of the EL34s less their cathode voltage. 
Design balance has therefore to be maintained at the 
cost of overall electrical efficiency. The circuit is 
highly efficient from the point of view of fidelity. A 
similar static balance circuit is used as with the 
10 -watt version already described. 

The tone control circuit for both amplifiers has 
been described earlier. Smoothing is not quite as 
simple as with the 10 -watt model, and a large choke 
has had to be used. The mains transformer chosen is 
the Elstone MT/7 which will give 450 volts at 
250 mA, thus an electrolytic capacitor must be chosen 
for reservoir that will stand both the voltage and the 
current. However, Hunts type KB554 is the ideal 

WIRELESS March, '1957 

capacitor for this service as it will handle 300 mA as 
well as a surge voltage Of 525 volts. Care should be 
taken to see that the slightly lower -priced capacitor, 
the KB554A, is nor used, as it is only designed for a 
maximum current of 175 mA. It is not good policy 
to use just any capacitor in these heavy current 
circuits, as many capacitors, whilst being of the 
correct capacity and having the correct working 
voltage, just will not stand up to the ripple current- 
they can, in fact, make a very loud bang when they 
explode through overload. 

The smoothing choke is a 250 niA 20H model, with 
a further 16 !:1F smoothing capacitor. This is ail that 
is required for first-class smoothing. The feed to the- 
octal holder at the rear for the feeder is fed with a 
2.7 K 10 watt decoupled with the aid of an 8 ;/F. 
This latter is in the same can as the 16 !if' and is a 

LIST OF COMPONENTS 
R1--3.9 K. 10 per cent. Lab, type " T." 
R2-33 10 per cent. Lab type " T." 
R3---1 M. 10 per cent. Lab. type " T" 
R4--1 K. 10 per cent. Lab type 
R5-470 K. 10 per cent. Lab, type." T." 
R6--100 10 per cent. Lab. type " T " 

VR1- 25 K. pre-set Lab. 
Elstone MT/7 mains transformer, \ITf30 

transformer. 
SC1250 smoothing choke. 
Cl Hunts 50 reF 12 -volt áD277:1. 
C2 --Hunts 0.1 150 volt. 
C4 and C3 ---Type KN564A, 32-32 450 v.. 

C5-Type KB554 16 ttE 450 s. 

To 
feeder 

To 
Slider 
of 

Volume 
Control 

R7-100 10 per eeot. Lab. type.:` T " 
RS --1 K. 10 per cent. Lab. type " 
R9-330 K. 2 per cent. Lab, high stability, 
RI0-10 K. 10 per cent. Lab. type " 
RI( --150 K. 2 per cent. 1- W. high stability. 
R12-2.7 K. 10 W. Lab, 

Two EL34 or two K166. 
One GG32 tilullard. One EF86 or 2709. 
Four ¡McMurdo valve holders 1.0. 
One McMurdo BMA ralreholder. 
Bulgin, three K107 knobs. two each .16 jacks and P38 

plugs. 
Chassis and case by Kendall &: Mousley, Ltd. 
Octal plug, nuts, bolts and mire, etc, Kendall & 

Mousley, Ltd. 

Fig. 15.--Cìrrnit of th e 20 -watt amplifier. 
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Hunts KN561. The output transformer is of high 
power, with a rating of 30 watt maximum. This again 
was chosen as an Elstone job, the MR/30 being 
chosen. 

The output transformer ratio chosen, or rather 
recommended, is to match the output valves to 7.5 
ohms. This load can then be in the form of two 
15 -ohm speakers in parallel or two 4 -ohm in series 
-either works equally well. 

The Circuit 
The basic circuit is shown in Fig. 15. The anode 

of the EF86 is taken direct to the grid of the EL34, 
whilst the screen of the EF86 is fed direct from the 
cathode of the two EL34s via a 1 M resistor (R5) and 
a 0.1 pF capacitor. This circuit, besides feeding the 
screen, introduces a quite large amount of N.F.B. 
via the screen of the. EF86. A further feedback path 
is provided to the cathode of the EF86 from the 
output transformer secondary. It will thus be seen 
that there is a heavy overall feedback, resulting in a 
very low overall distortion. 

The size of the chassis is 12M. x 8in. x 2in., so 
that it will fit into >a Kendall and Mousley type 9-14 
instrument case. It is recommended, however, in 
view of the amount of heat generated by the amplifier, 
that the type 14 " case be used as it is 102in. high 
and 101 -in. deep by 14in. long. The extra 12in. 
clearance at the back and the front makes a large 
difference in the cooling of the amplifier. 

Layout 
The layout of the components is shown in Fig. 17. 

Separate heater windings are used for the. rectifier 
and the feeder unit and the three valves of the amplifier 

P/3 

W To Output 
Transformer 

primary 

Tag to 
chassis 

Output 
Jack 

are all fed from the same centre -tapped winding. 
The centre tap of this latter winding is taken to 
cathode of the output valve in order that the heater 
of the EF86 will be kept well positive and result in a 
very low overall hum level. It is a wise plan to mount 

Output"'` 
Transfi- -: 

MP/30 

Lr"': 

EL34 EL34 

Choke 
sç/Pso 

EF86 

Q 
Fig. 17.-Diagram 

GZ32 /6,uF 

of the layout. 

the 1,000 -ohm cathode resistor directly under the hole 
in the chassis where the wires are taken through. 
This will assist in ventilation, as nearly 20 watts of 
heat has to be radiated away. 

OUR COMPANION JOURNAL 

Practical Television 
1/3 EVERY MONTH 

To 
Seer 

of 
Volume 
Control 

450-0-450 
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Socket 

5V 
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Fi r. 16.-Wiring diagram of the 20 -watt model. 
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rcuits 
SOME ARRANGEMENTS EMPLOYING ONE TRANSISTOR ONLY 

By F. G. Rayer 

COMPLICATED circuits with several transistors 
are rather expensive to build and the testing 
and setting -up required, for correct operation. 

may also be considerable. Because of this, straight- 
forward circuits employing a single transistor only 
should be found of interest and very worthwhile 
results can be achieved. The arrangements dealt with 
here can be built and used with a minimum of diffi- 
culty and employ a junction type PNP transistor. 

A fair evaluation of results will help to avoid 
possible disappointment and a receiver using one 
transistor cannot have the range, sensitivity and 
volume obtainable from a one -valve receiver. On 
the other hand, no H.T. battery is necessary and the 
current drain from the small dry battery used is so 
smt.il that it lasts several months. With proper 
operation really loud headphone results can be 
expected. Under less favourable conditions a 
transistor circuit will give satisfactory volume where 
a crystal set would be virtually useless. 

A single transistor is not adequate for proper 
loudspeaker reception. It was, however; found that 
the circuits described could give speaker results at 
low volume. This is just sufficient for listening under 
conditions where there is no background noise. 
Despite this, the circuits are really intended for 
headphone listening and are easily adequate for this. 

Transistor Detector 
Fig. 1 shows one of the simplest circuits possible 

and many present-day transistors will act as detectors 
as well, on both M.W. and L.W. frequencies. Here, 
rectification arises between emitter and base. The 
small currents thus created allow larger currents 
to pass through the 'phones. 

Reasonable results are obtainable if the emitter 
is taken directly to the aerial end of the coil. But 
volume increases with a coupling winding or tapping. 
If this circuit is to be tried with the minimum of 
trouble a standard coil such as the Wearite P1 -1F2 
can be employed, with the reaction winding feeding 
the em tter. As maximum volume is required the aerial 

Fig. 1.-Transistor -as defector er. 

is taken directly to the tuning coil. 'flack of selectivity 
is troublesome the usual means may be introduced- 
e.g., a condenser of about 100 pF to 300 pF in the 
aerial lead-in, or substituting a coil with aerial tapping 
or aerial coupling winding. Lack of selectivity is less 
troublesome than with a crystal set, due to signals 
being taken from the coupling (reaction) winding. 

1f a coil is to be wound tappings on the tuned 
section give comparable results and this is shown 
in Fig. 2. The point is not very critical, but can easily 
be found by trial. As the tapping is moved from the 
earthed end of the coil volume will increase until a 
point is reached when it begins to fall. If experiment 
is not desired a tapping one -quarter the distance 
from the earthed end of the coil will be satisfactory. 

For the M.W. band 90 turns of 30 s.w.g. enamelled 
wire on a former about Iin. to lain. in diameter will 
do. For L.W. about 300 turns will be necessary. 
These will have to be pile -wound so that they may be 
accommodated. A dual -range coil can have 90 
turns for M.W., and 200 further turns. for L.W. 

Small coils of modern type and efficient design. 
dust -cored and Litz wound, will be found to give very 
excellent results. Some transistors do not operate 
well on very high frequencies and reception is likely 
to be -best on the L.W. band and middle and upper 
part of the M.W. band. 

Simple Amplifier 
A single transistor can be added to a crystal set 

to boost volume, by wiring base to detector and 
emitter to earth. This circuit is shown in Fig. 3. 
It is not essential to take the detector to a tapping on 
the coil, though this increases volume, as already 
explained. It is, however, necessary to have the output 
in the correct polarity. With some crystal sets it 
may thus be necessary to reverse the leads to the 
detector. 

1f the crystal detector is not efficient it will be bet 
to remove it and employ the circuit in Fig, 1 as 
better volume will then he obtained. 

To conserve batters life the circuits dealt with may 
have an on otf snitch fitted in one battery lead. 
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Alternatively, the 'phones may be removed to break 
the circuit. 

Since maximum volume is in view the tuned circuit 
should be on reasonably efficient lines. An air -spaced 
tuning condenser is necessary and the coil should also 
be of good design. 

Headphone Matching 
Any type of headphones which have proved 

satisfactory with a crystal -set will work well with the 
circuits given. 'Phones with a very high resistance 

Fig. 3.--.4n A.F. amplifier. 

are not so satisfactory as the types with windings of 
lower resistance and volume may then be reduced. 
If so, a multi -ratio speaker transformer will help to 
improve matching and it is connected as shown in 
Fig. 4. 

A transformer with several tappings is necessary, 
the secondary being ignored. The transistor is 
connected so that relatively few turns are in series 
with its collector. The 'phones, on the other hand, 
are in parallel with a large part of the winding. It 
will be necessary to find both transistor and 'phone 
tapping points by trial. 

Tests show that perfectly satisfactory results can be 
obtained with no transformer and 2,000 ohm 'phones. 
To some extent this arises from the small battery 
voltage, as current is very low. But if optimum results 

Fig. 5.-Au audio oscillator 
are wanted it becomes necessary to ensure that the 
matching is reasonably correct. Whether or not a 
transformer improves volume will depend upon the 
'phones. Many balanced -armature 'phones are of 
quite low resistance and these do not need a 
transformer. 

An Audio Oscillator 
It is not always .realised that a single transistor 

can be made to oscillate with a suitable circuit. If 
components are chosen to produce an audible note, 

an A.F. signal generator is obtained. It will in no 
way be a miniature design, due to the transformer or 
choke, but it has useful applications as Morse 
oscillator, or for receiver testing. 

Such an oscillator, requiring only one transistor, 
is shown in Fig. 5. A small ex -service coupling 
transformer was found ideal for this application,. 
and if various transformers are to hand, each can be 
tried. 

The transformer needs to have characteristics 
similar to those found in the inter -stage A.F. coupling 
components used in battery -type receivers. The 
older type of transformer, with fairly generous. 
windings, is good, but -it must not have too high a 
D.C. resistance. If no oscillation is obtained, connec- 
tions to one winding need to be reversed. 

Initially, the note may be heard by wiring phones 

Speaker Transformer 

Fig. 4.-Output matching. 

in one battery lead, or to the .001 h.F condenser. If' 
the note is not satisfactory, it can be increased in 
frequency by removing some of the transformer 
stampings from the core. It is also possible to change 
the note somewhat by modification of component 
values. 

Other things unchanged, the audio tone produced 
will depend upon the transformer, so it is worth 
while trying such components as are available. The 
expedient of wiring secondary to emitter and primacy 
to collector may also be tried. 

Employing Reaction 
Many transistors are sufficiently active to make 

reaction possible, and a circuit which it was found 
could be operated in this way is shown in. Fig. 6. 
The coil -winding details given are for long waves, as 
the circuit could not be made to oscillate on the 

- Fig. 6 -Adding reaction.- 
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M.W. band with the. äyerag£- transistor. Nor was 
the usual type of reaction, with variable condenser. 
sufficient. 

Variable coupling is required between the coils, 
which are of the old basket -type, about tin. in 
diameter. If volume falls when the coils are brought 
together, connections to the reaction winding need 
reversing. 

Reaction is much less satisfactory than with a 
valve detector. As volume increases, so does the 
efficiency of the. transistor. As a result, the circuit 
tends to go abruptly into oscillation, and it is then 
necessary to separate the coils considerably to stop 
oscillation. But. the circuit has the advantage of 
increased sensitivity despite these limitations. 

The effect of reversing connections to base and 
emitter is º,worth trying_ A long aerial must not be 
used, or no oscillation wiïl he obtained. The by-pass 
condenser across the phones is necessary. Adjusted 
for best results, the circuit permits the use of a very 
short aerial. When the point at which oscillation 
commences has been found, the coil coupling can be 
adjusted to a trifle under this value. 

Transistor Mounting 
In order that the theoretical circuits may be 

followed correctly. the electrodes are shown in Fig. 
7. It is particularly necessary when wiring, to see that 
the collector is not taken to any circuit at positive 
potential. 
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As damage to the transistor can quite easily arise, 
due to breaking the leads or from heat travelling 
from soldered joints, it is worth while mounting the 
transistor as illustrated. A small paxolin or ebonite 
piece is required, with three small terminals. The 
transistor leads are clamped under these terminals. 
When wiring, other leads can readily be connected 

Base 

Collector Trans/stor 

Paxo/in 
panel 

Emitter Termina/. 

0 o 

Fig. 7.-Transis7or' ,mounting. 

up or remcíved. The paxolin square can be mounted 
by two small screws. 

All the circuits described only require a 1-f v. 
supply, and this can be obtained from any single dry 
cell. With such batteries the zinc case is negative, 
and the inner carbon rod (with brass cap) is positive. 
A battery clip can be made by bolting two shaped 
brackets to a strip of insulating material, or leads 
may be soldered directly to the battery. The correct 
polarity must always be observed. 

News krom the Clubs 
TORBAY .AMATEt R RADIO SOCIETY 
Hon, Sec.: L. H. Webber (G3GDW), 43, Lime Tree Walk, 

Newton Abbot. 

AT the meeting held nn Saturday, December 15th, 1956, at 
the Y.M.C.A.. Torquay, there was a poor attendance, 

caused by the bad weather conditions. 
All members are asked to keep this date vacant : Torbay 

Radio Society Annual Social and Dinner will be held at Oswalds 
Hotel, Babbacombe, Torquay-, Assemble 7.30 p.m., on Saturday, 
February 23rd, 1957. Tickets from G2GM, at 36, Shiphay Lane 
Torquay (Tel. No. Torquay 6.3365). 

It is hoped that members will make this event a success- 
which it always has been in the past. 

BURY RADIO SOCIETY 
Club Sec.: L. Robinson, 56, Avondale Avenue, Bury. 
THE next meeting is :. 

February 1.201--" A Broadcast Transistor Receiver," 
by G6QT. 

The meetings are held at the George Hotel,. Kay Gardens, 
Bury, at 8 p.m. 

In- addition, the clubroom at the A.T.C. headquarters, Hill 
Street, Bury, is open most Wednesday evenings. 

CLIFTON AMATEUR RADIO SOCIETY 
Hon. See. C. H. Bulüvant (G3DIC), 25, St. Fillans Road, 

Catt'ord, 

THE annual Christm s party was held on December 14th and 
was attended by many 'membersand their friends, The" 

Constructional Contest was won this year by the club chairman. 
J. Lambert, G3FNZ, with his 813 H.F. transmitter. In second 
place was W. Martin, G3FVG, who entered a 2 -mette trans- 
mitter and receiver. The judges for the contest were S. Coursey, 
G3JJC, and P. Horwood, G3FRB, both members of the Cray 
Valley Club. 

At the last meeting in. 1956, S. Horne, ex-G3IXL, ex-VE2AEE, 
and now VE3EGO, visited the clubrooms to renew old friend- 
ships and to show numerous colour-slides of photographs taken 
in Canada and the D.S.A. 

Programme for February : 

8th-To be arranged.. 
15th-Constructional Evening and Ragchew. 
22nd-" Tape Recorders," by Messrs. Grundig (Great Britain) 

Ltd. 
Meetings are held every- Friday at the clubrooms, 22.5, New 

Cross Road, London, S.E.14, at 7.30 p.m., when visitor and new 
members will receive a warm welcome. Details of membership 
ran be obtained from the ton. secretary. 

THE SLADE RADIO SOCIETY 
Hon. Sec.: C. N. Smart, 110, Wooimore Road. Erdington, 

Birmingham, 23. 

THE Club Station (G3JBN) at the Church House is available 
every day of the week for the use of members. Instructional 

and constructional classes are held on every Tuesday and Wednes- 
day evening. The " Slade Net " will be on the air on the following 
Friday evenings-February 22nd and March 22nd. 

February 15th-" A Demonstration of High Quality Sound 
Reproduction," by Messrs. Whiteley EIectrical Radio Co. Ltd. 

March 1st-"Circuit Applications of Transistors."'. by Mr. 
J. Chandler and Mr. A.W.Yates, of the British Thomson -Houston, 
Co. Ltd., Rugby. 

March 15th-" Brains Trust," followed by a description of 
the aims and purposes of the Radio Amateur 'Emergency Network 
(Raen) by Mr. A. E. Matthews, G3FZW. 

March 29th-" Radio Direction Finding." The technicalities 
or D.F. by Mr. N. B. Simmonds and other members. 

CRAY VALLEY RADIO CLUB 
Hon. Sec.: S. W. Coursey, G3JJC, 49, Dutverton Road New 

Eltham, London, S.E.9. 

THE Annual General Meeting of the Club will be held at the 
Station Hotel, Sidcup, Kent, on Tuesday, March 26th, 1957, 

at 8 p.m. The Club is holding a " Brains Trust " and Quiz 
Session entitled " Your Questions Answered " at the Station 
Hotel, Sidcup, Kent, on February 26th, 1957, at 8 p.m. 

THE SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec. : P. Briscombe, GBKU, " Roseacre," Trion, Nr. 

Scarborough, Yorks. 

AT the Annual General Meeting held on Thursday. January 
10th. 1957, P. Briscombe, GBKU, was once again elected 

Hon. Secretary. He has held this office each year since the war 
and his hard work and smiling service have earned the admiration 
of all those associated with him. Mr. Watson, G3JME, is now 
Chairman, and Fred. Powell is Hon. Treasurer. 

The Society's Station, G4BP, will now be more active on -160 
and 80 metres, phone and C.W. A 10 -watt rig, made be G2YS, 
is now available and G3KJY has provided a very nice receiver. 

Visitors and new members are invited to take part in a very 
comprehensive programme now being prepared. Meetings take 
place each Thursday evening at 7.30 p.m. 
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Built to the highest standard ! 
CABINETS J 

CAT. roc. CAB/02. A ,well -designed 
Bureau -type cabinet in a medium size. 
Veneered /II a highly figured Walnut. 

.Outside dimensions, length 29tin., depth 
161n., height 32in. Sloping control panel 
on right-hand side appros. 13in. s lOtin. 
Removable baseboard on right-hand side, 
approx. 18än. s 13in. Large record com- 
partment inside the cabinet, located at 
the top on left-hand side. n Gin. ONLY L 
Psr"i 1xg and Carriage 20 -, 

CAT. ND. CAB/03. A magnificent 
Bureau -type Cablaet of the very highest 
gmlity in specially select edWalnut veneer- 
ed exterior. LightLight Sycanntre interior f 
Resine lining to match. Outside lute., 

s, length .&din., depth 17_ín.. height 
Sloping control panel on right -band 

side approx. lain. S 101in. Removable 
baseboard on right side -approx. 15z in. 
tlin. Two full-sized felt lined compart- 
ments in the lower half. 

CASH 

16!>- Gns, or on Crrdlt-Terms. 
Poetiæg and Carriage 21,-. 

CAT. NO. CAB/01. \\-snot veneered de 
luxe cabinet of the very highest c cagily 
with sycamore -lined interior and pull -our 
base on the right-hand side running on 
high quality -. ball bearings. huge silk- - 
covered bailie hoard ,with speaker out -oat 
on right-hand side below chassis control 
panel. Overall siº,e 32in.. longs 32in. high s lain. deep. 

CASH 

£13.10.0 or eon Credit Temsb. 
Packing road Carriage ^ 

CHASSIS AND TUNER UNITS 
CAT. NO. CR/AFM49PP. 'Complete radio Chassis of latest Design and Technique, 
9 calve,. 4 wavebands including FM,R'RI' Band. Push Pull output stage, including special 
10ín high -flua speaker, A.C. 200;'' 50 volts 30 cycles only. Suitably lit multi.colomed glass 
dial of the horizontal type. Slow motion tuning drive. Fall provision of Automatic Volume 
Control. Negative feedback from output transformer secondary. Sockets provided for Aerial. 
Earth, Grum. Pick-up and Lstension Speaker. Connections provided to Gram. Motor con- 
trolled by Chassis On/Off switch. All inductances have an exceptionally high Q. value. The 
.&olio Section is designed for first rate reproduction ou Radio and Gramophone. `.Che tone 
controls have been given an extra aride range ti, embrace all types of recording,. Sloe 15in. 
long o 'i n. high a 72etn. deep 

CASH 26 Gns. or n credit Term=. 
Peeking and carriage 

AM/FM (FOUR WAVEBANDS) 
TUNER CHASSIS. P.M. short, 
Medium and Long. Sic valves. 
Superhet with permeability tuned 
FMS VIIP band. Magic Rye Tuning. 
PM hand sensitivity of 0.9 micro- 
volts. Minimum oscillator radia- 
tion. Less than 20 hkilocyetre 
drift. Signal to noise ratio better 
than 28db. Size 15ín. long s 

in. high is 7l in. deep. 

CASH 22 Gns. 
Or on Credit Ternis. 
Packing and carriage 13;-. 

SINGLE WAVEBAND 
FM TUNER UNITS 

Self powered. Six valve with grounded grid RP 'stage 
followed by additive mixer using a FCC183 twin triode 

- in sealed permeability tuned unit. Two Lb'. stage, ensure maximum gain with 091.3 double diode as ratio detector. Frequency coverage of 83-101 mega- cycles allows adequate overlap. Very finest quality throughout. 

CAT. NO. FMT/A. Complete knit in, Cabinet with Magic Rye tuning. Based, 131n. tong s Gain. overall depth s 7On. high (appros.). 

161 2 Gns. Tarrm 
e 

CAT. NO. FMT/B. Chassis only excluding magic- eye.Unbosed. 11;ín. long - ;in. overall depth o -tin. high. 
CASH £13.15.0. Packing and 

carriage 121G. 

* LOUDSPEAKERS, AUTOMATIC RECORD CHANGERS, GRAM. AMPLIFIERS, TAPE - RECORDER equipment, etc., available at keenest prices. Send for large illustrated Catalogue. 

ALL FULLY GUARANTEED. Generous extended credit terms on orders exceeding LIS. Dealers supplied at full discounts. 

DOMESTIC DIRECT SALES LTD 
90 JUDD STREET, LONDON, W.C.1. Telephone : TERminus 9876/7 
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PREMIER RADIO COMPANY 
R. H. MORRIS & CO. (RADIO) LTD. 

C p. sPSiTi hrOAIS (Dept. P.W.) 207, EDGWARE ROAD, LONDON, W.2 
Telephone 

31RASSADOR 40.33 
ADD1N(:TON,3271-2 

BUILD THESE NEW PREMIER DESIGNS 

2 -RAND T.R.F. RECEIVER ALL -DRY BATTERY 
MAr_,E PORTABLE RADIO RECEIVER 

IAS BL 
BUILT FOR & l'ost. Bf.IILT FOR 

3-11and Super. --- 
hot Rece,%er tt 
may Aie Built 
far 17.19.6 
plus pk. & cari. 
3Í-. These tw'o 
receivers 
the latest-+,._., circuitry,2 
are fitted Imo 
attractive 12;, ',. in. 

either walnut x I. - - -rood. 
individual me t1,.6> L- each, 
post free. 

MULLARD AMPLIFIER KIT 

Why 
not 
make 
the 
Best ! 

11 the gee a t 
trothrsl } i : S presnrpline 
col - cl;acio 'total six 
valves1 inay 'rso purchased 
for £12.12.0, Plus pkg. & post 

,or trsampiiber and tono 
control, in a separate unit, 
£14.14.0 Plus Pk g. A post 7;6. 

NOW SUPPLIED T>t'1'rIL 
LJI.TI#.tí.1 Fi::tfti OUTPUT 

Tít.t\SYK /iLi'1'IE/C, 

Send for the Premier WIDE ANGLE 
TELEVISOR booklet, 3'6 cost free. 

£7.0.0 
31- Pit,. 

rase 
3ïi a..t :n 

. .leer, :n 
,pc rhot 
tllt veiny 

meal um an d 
t waves,:' Rex - 

Me Covered cabinets 
x 10in. :r 5 in_ In contrastin= 

colours. wine with úrey panel. Instruction 
took lib post free, which includes full 
constructional details and Iist of priced 
components, 

COMPACT GRAM AMPLIFIER 

GRAM 

UNITS 

Suitable for any 
type of Pick-up. 
Volume and tone 
control fitted with 
knobs. Overall 
size 71in. long a 
thin. wide s 21in. 
high. Complete 
and ready for use. 

£2.19.6 
asking & postage 2f3. 

4 -Speed 
Antoehanger. 

69.15.0 plus 5i- pkg. & post. 
Tti8 3 -Speech 

24.12 .8 plus 2I6 pkg. & post. 

4 -WATT AMPLIFIER 
BE £4.10.0 'ILT FOR 

Waive line-up 
6SL7, 6V6. and, 
6X5. FOR A.C. 
MAINS 200.253 
VOLTS. Suit- 
able for either 
5 -ohm or 15 
hm Speakers. 

Negative feed- 
back. Any 
type of pick-up 
may be used. 
Overall size Sin. x lin. x Sin. 
Amplifier complete, tested and r 
use, 15.5.0'plus I Il pkg. and estr< 
O. STEEL CASE IS NOW AVAILABLE, 
COMPLETE WITH ENGRAVED PANEL, 

15/8 EXTRA. 

A NEW TAPE RECORDER 

CREDIT TERMS" DEPOSIT £5 
and 8 monthly payments of 84.18.6 

H.P. TERMS 1 DEPOSIT £20 
and 12 monthly payments of £1.17.1 

Cash price £40 plus packing' and carriage 
21 -. Case finished in Brown and antique 
Fawn. Size 15ín. x 12lln. s 7tin. with the 
very latest type Continental fittings. For 
A.C. mains 200-250 volts, 50 cycles. 

SEND FOR LEAFLET 
SEND 24. STAMP FOR OUR 1957 

CATALOGUE 

Audiophiles all over the world are 
demanding Mullard audio valves 
for their high quality sound equip- 
ment. And who can blame them 

when they know that the Mullard World Series of Audio 
Valves is the finest in the world. Fill in the coupon below 
for free data on Mullard World Series Audio Valves. 

{ Audiophile-Enthusiast for high quality sound reproduc- 
tion who is satisfied with nothing but the best. 

This popular book is available now from 
most dealers, price 3'6d. It contains 
designs ;and full constructional details of 
the new Mullard EL34 High Quality zo 
Watt Amplifier, a Mullard Band II F.M< 

Tuner, pre -amplifiers for the Mullard 
EL3.} Amplifier and for the popular 
Mallard 5 Valve to Watt Amplifier, 
together with other useful technical 
information. 

Mullard 
WORLD SERIES 

AUDIO VALVES 

ll 
Mullard Ltd., Publicity Division, 
Mullard House,Torrington Place, 

London, W.C.1. 

COUPON 
To Mullard Ltd., Publicity Division 

Please send me, free of charge, leaflets on the 
Mullard World Series of Audio Valves, and 
details of"High Quality SoundReproduc- 
tion". 
NAME 

ADDRESS 

340 
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A MINIATURE BATTERY - 
OPERATED RECEIVER USING 
THE NEW LOW -CONSUMP- 
TION VALVES AND A 

FERRITE ROD AERIAL 

(Continued from page 830 February issue) 

FOLLOWING the successful building of the 
mains version of this set it was decided that a 
battery model would be welcomed by some 

constructors and so the design was put in hand. 
It was found that a receiver could be constructed 

on the same lines as the mains version and the 'set 
was made to the same measurements and will fit the 
same cabinet. 

In order to accommodate the batteries in the 
cabinet, some rearrangement of the components had 
to be made on the chassis but the front panel remains 
the same. In addition two brackets are required, one 
to support the output transformer and to form a 
partition for the H.T. battery, and one to form a 
partition for the L.T. battery. These small brackets, 
apart from supporting the output transformer, are 
really to stop the batteries from pressing against 
valves and I.F. transformer. 

As will be seen from the circuit diagram the new 
Mullard 125 mA valves are used and for those 
readers not familiar with these types of valve it 
should be said that they are similar to existing types 
such as 1R5, 1T4, etc., or DK91, DF91, etc. except 

c6T 

GANGED 

that the filament rating has been halved.- This is a 
very useful improvement as it has the effect of making 
the L.T. battery last twice as long. - 

Circuit Description 
The Ferrite Rod Aerial is tuned by one section of 

the midget twin -gang tuning condenser (C3) with 
trimmer (Cl) connected across LI for medium -wave 
operation and trimmer (C2) connected across L2 for 
long -wave operation. 

Valve 1 (Mullard DK96) is a Heptode operating 
as frequency changer. Osmor Q08 and Q09 are 
medium and long waveband oscillator coils tuned by 
C7 second section of the 500 pF midget twin -gang 
tuning condenser with medium -wave trimming by 
C6. 

Valve 2 (Mollard DF96) is a R.F. pentode. opera- 
ting as 1.F. amplifier in conjunction with the Wearitc 
I.F. transformers type M800. 

Valve 3 (Mollard DAF96) is a diode pentode opera- 
ting as signal and A.V.C. diode and A.F. pentode. 

Valve 4 (Mullard DL96) is an output pentode, and 
together with the other valves in the circuit gives a 

T9 Tor 
¢ 

2 

T 

Fi,,. 1.-Theoretical circuit of the Battery Mini -Set. 
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total L.T. consumption of 125 mA. Total H.T. mounted on the panel together with the trimmers and 
consumption is about 9.5 mA.. oscillator coils. 

Construction 
The receiver is constructed on a 

panel as with the mains version, 
Bin. x 2 in. x lin: and the panel 
addition two brackets size 21ín. 
right-angle bend will be re- 
quired to support the batteries 
as mentioned earlier. 

After all holes have been 
drilled, and the cut-out made 
for the loudspeaker, the timing 
condenser, volume control and 
wavechange switch should be 

Bracket, 2 off 

Fig. 2.-Details of the Ferrite 
Rod mount and bracket for 

output transformer. 

Resistors 
R1-1 M t> .É watt 
R2-27 K ,` watt. 
R3-33 K . watt. 
R4-22 K I watt. 
R5-47 K watt. 
R6-4.7 M o watt. 
R7-1 M Q volume control. 
R8-6.8 Mo ¢ watt. 
R9-10 M Q watt. 
R10-2.7 M o watt. 
R11-4.7 M.a . watt. 
R12-470 ohms. 

Condensers 
C1-50 pF Trimmer . 

t C2-100 pF Trimmer. 

Alignment 

small chassis and 
The alignment is as for the mains version, but 

final alignment should be carried out with the 
the chassis being batteries in position and slight readjustment of the 
Bin. x 6,'in. ln trimmers can be made when the set is fixed in the 
x 3in. with lin. ° cabinet. 

,F1 I 

e e 
Bracket 

Space for Battery 
Type AD3S 

Midget Twin -Gang 
Tuning Condenser 

S"Speaker 
OL96 

lF 2 
OAF96, 

V3 

Volume 
Control 

and 
On -Off 
Switch 

Bracket 
_...--"to hold 

Output 
Transformer 

Space for Battery 
Type B /26 

Fig. 3.-Main layout and plan view. , 

LIST OF COMPONENTS 
C3-500 pF Tuner. 
C4-150 pF Silver Mica. 
C5-.01 pF 150 vw Tubular. 
C6-50 pF Trimmer. 
C7-500 pF Tuner. 
C8--150 pF Silver Mica. 
C9-470 pF Silver Mica. 
C10-150 pF Silver Mica. 
C11-.01 , F 150 vw Tubular. 
Ct2--.01 uF 150 vw Tubular. 
C13-100 pF Silver Mica. 
C14--100 pF Silver Mica. 
C15-.002 µF 150 vw Tubular. 
C16-.1 µF 150 vw Tubular. 
C17-.01 µF 150 vw Tubular. 
C18-8 0F 150 vw Electrolytic. 
C19-.005 pF 150 vw Tubular. 

C3 & C7-Midget 500 pF Twin Gang Tuner. 
Ti-Midget Output Transformer 80-1. 
Teletron Ferrite Rod Aerial type FRD. 
Osmor Ose. Coils type Q08 & 009. 
Wearite 465 kc's I.F. Transformers type M800. 
Stein Radio Portable type Tuning Scale. 
4 B7G Vaiveholders. 
2 Round Knobs. 
1 Pointer Knob. 
Battery Plugs. 
3 -pole 2 -way wavechange switch. 
R7-Midget 1 meg. volume control with switch. 
Elae 5m. Loudspeaker type 5/56. 
Valves 
DK96. Mullard. DF96 Mallard. 
DAF96 Mullard. !)L96 Mullard. 
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A MEDIUM- AND LONG -WAVE BROADCAST SET 

MADE FROM A STANDARD MEDRESCO AID 

By M. J. Dunn 

HE conception 
of the conver- 
sion to be 

describ ex- 
tremely simple, 
although its execu- 
t i o n is somewhat 
tricky in d e t a i I. 
During the actual 

building, every step was carefully tried out before the 
final construction in miniature was carried out, so that 
no awkward alterations had to be made in embarrass- 
ingly small spaces. A word of advice, not out of place 
here, to all those attempting miniature work, is to use 
a pair of dissecting forceps instead of fingers and to 
wear a pair of magnifying spectacles. The latter 
measure will obviate a great deal of eyestrain, 
especially when working for comparatively long 
stretches. It is essential, of course, to use a small 
soldering bit, the other requirements being a steady 
hand and the patience of Job ! 

When considering miniature receivers in general, 
the author contends that certain desiderata should be 
fulfilled, namely : 

1. It should be really small and easy to carry 
about. 

2. That there should be a minimum of accessory 
paraphernalia. 

3. That it should function, i n favourable condit ions, 
with little or no aerial. 

4. It should be capable of receiving all the principle 
services of the BBC ; the Home Service, the Light 
and Third Programmes. 

5. Its acoustical quality should 
be good. 

These points will be dealt with as 
they arise during the course of the 
description to follow. 

There are several different types 
of hearing aid available on the 
surplus market consisting basically 

LIST OF COMPONENTS 
iMedresco Hearing Aid, Type OL 10. 
L.T. and H.T. batteries for same. 
Germanium diode (surplus). 
Bare Ferrite rod (about 10 ems. 

long). 
: 250 pE Trimmer (postage stamp type, 

e.g., Hunts'). 
Litz wire (6 strand). 
For other minorrequirements, see 

text. 

of a high -gain audio amplifier of sub -miniature 
dimensions, and almost any of them can be usefully 
employed for constructing pocket -sized radio 
receivers. The conversion consists fundamentally of 
feeding the audio output from a tuned detector stage 
into the hearing aid amplifier. The writer has tried 
out various schemes to this end and found that 
excellent results can be obtained from the most simple 
circuits, all of which consist essentially of a tuned 
circuit and crystal _diode detector. The arrangement 
to be discussed uses a Wine -wound Ferrite rod, 
tuned by a 250 pF trimmer feeding into a "surplus 
germanium diode of no particular specification. The 
set is designed to receive the London Home Service 
(330 metres), the Light Programme (1,500 metres) 
and the Third Programme (464 metres). The author's 
house is some 70 miles from London, 50 from 
Daventry and 100 from Droitwich : it stands about 
30ft. above sea level and the top storey is 40ft. from 
the ground. On the top storey good audible signals 
are obtainable from London and Daventry without 
an aerial or earth, but the addition of two metres of 
wire as an aerial gives first-class results from all 
three stations. In districts, therefore, fairly remote 
from the services required, it might be just as well to 
use a high -Q coil with a short 'aerial (and earth if 
required). I have found that in most situations 
earthing the top end of the coil works very well and 
is usually quite easy to achieve, but the optimum 
arrangement when distant from a station is a short 
aerial and a good earth. The locality will decide 
what is best and naturally one is going to meet 
tremendous differences in signal strength with any 
kind of portable receiver. 

V/ 

(a) (b) 
Fig. 1.-(a) The original input circuit; mrd (b) «fier conrersion. 

V/ 
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1 The hearing aid` used was the Medresco " Crystal " 
OL 10 and it consists of a black bakelite case housing 
the amplifier and crystal microphone. Separate leads 
issue from the bottom of the case for the single 
earpiece and battery connections. The amplifier 
itself is of fairly straightforward design and employs 
valves DF70, DF70, DL71. The circuit is identical 
with that recommended in the Medical Research 
Council's Report No. 261, p. 47. 

Removing the Chassis from the Case 
Care must be exercised throughout all the opera- 

tions to avoid damage to wiring and miniature 

Earthing Connection to Clips for Ferrite Rod 
bolt ./top end of coil 

through 
copper 
for/ 

Red Diode lead bent Flex for wavechenge 
upwards at right angles connection 

Fig. 2:-Inside front of ease after construction of 
diode receiver. 

components. First lay the aid face downwards, 
preferably on a large sheet of white paper in a good 
light, and unscrew the four countersink bolts, one 
at each corner. Then, holding the two halves of the 
case firmly together turn the -instrument over on its 
back and only then remove the front of the case. This 
will reveal the chassis on the microphone side and the 
whole may then be gently raised off the four corner 
pillars and taken right out. Four springs will be 
found, one on each pillar. Once the chassis has been 
removed the conversion is undertaken in three parts : 

(1) alterations to the chassis, (2) alterations made to 
the front half of the case and (3) the winding of the 
Ferrite rod. The rear half of the case may, therefore, 
be put on one side until the work is completed. There 
are also some refinements which are desirable if 
the finished receiver is to be used for listening to 
music. These three stages will now be considered in 
order. 

Alterations to the Chassis 
These are few. 
I. Gently but firmly prise up the microphone until 

free and unsolder the two connections. (The mike is 
not required further and may be placed in the spares 
box.) 

2. Remove the two resistors and one capacitor 
which constitute the tone correction network and 
which are situated to the left of the volume control, 
together with all the leads to the tone control switch 

(which is destined to be used as a wave -change 
switch). We are now left with two free wires passing 
to the rear of the chassis. One of these is an earth 
connection and is left alone at this point, the other 

Actual photograph of the view in Fig, 2. 

passing through a hole will be found to be the free 
lead of the grid capacitor of the first valve. 

3. Draw this free 
wire back through the 
hole and cut it short 
to a critical length so 
that with a small loop 
at its free end this 
loop will lie exactly 
over the hole through 
which the lead was 
drawn (this loop, or 
simply to end bent 
over, will ultimately 
take the end of the 
diode which will pass 
up through the same 
hole). Before making 
the loop it is as well 
to tin the end of the 
wire (Fig. 6). 

4. The wave -change 
switch may nów be 
dealt with. Its con- 
nections will be found 
on the front side of 
the chassis and it will 
be seen to consist of 
a central wiper and three selector positions. Choose 
any one of the outer two connections for the coil, 
and the remainder may then be wired together and 

Long-Wave Earth 
Coil connection 

Wavechange 
connection 

The complete receiver r 

¡iliHlljtlllli 

IIIIII 

Fig. 4. Details 
earthed. First bend the free earth connection 
(mentioned in secion 2) so that it can be soldered -to 

- 

one of these switch connections. A bare tinned wire 
may then be run to all the earthed points, not forget- 
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ring to re -earth the casing of the volume control 
which was disconnected when removing the tone 
filter (Fig. 3). 

5. Next a small hole is dui}led through the chassis 
just below the switch, and an insulated wire, soldered 
to the coil switch connection, is passed through this 

Photograph of the view at Fig. 3. 

hole and extends on the front side sufficiently to 
allow connection to a flexible wire coming from the 

coil. (See Figs. 6 
and 3.) 

These operations 
completed, the chassis 
is now ready, and at 
this juncture it is as 
well to feed an audio 
signal (ideally from a 
crystal set) into the 
amplifier to see that. 
all is correct. 

4 a double headset. 

Preparation of Front 
of the Case (Fig. 2) 
Et dis upon this that 

the diode tuner unit 
is built. The Ferrite 
rod fits on to two 
clips on top of the 
case, and the diode 
and 250 pF trimmer 
are housed inside. 

1. Working from 
the inside, first snip 
round the protecting 
gauze which covers 

the microphone grille. This done the grille itself is 
carefully cut out to leave a circular hole. (Proceed 
with care because the bakelite is very brittle.) 

èdium -Wave 
85 turns 
adjacent - 

End c/p and 
terminal, fitting 

over top connection 

MINN!!! !!!!!!!!!!!!!!!!i' iul( i uliniumiitiiii!nuMlllpl!!umuniniiiiry!gI 

the Ferrite rod aerial 

2. From some suitable sheet aluminium cut out a 
small square, the size about 4 ems. File the corners 
off round. and in each drill a hole for 6 or 8 B.A. 
bolts (to correspond to similar holes to be drilled on 

the front of the case) and also a central hole to 
accommodate the hush thread of the trimmer. This 
metal panel fits centrally over the circular hole in 
the case and is bolted to it through the four coinciding 
holes. Inside the case a solder -tag should be put 
under one of the four nuts for earthing purposes. 

3., Remove the adjusting screw from the trimmer 
and replace it with one of the same thread but about 
twice as long. This will then project externally and 
can be fitted with the bakelite knob from an old 
S.G. valve 11930 vintage) held firm by a lock -nut. 

4. Three slots are now cut in the upper free edge 
of the case. Two of these are placed I cm. equidistant 
from the midline on either side of the volume control 
knob, their width and depth being such that they 

Output Hole to be bored Existing hole 
Transfiiier for wavechange for Diode 

connection 

V! 0F70 

V3. DL7/ 
,...... , 

fw:Ili?.:FlriisilNr!tA9JL.4!Id:ïi:!" 

Earth 
lead 

Fig. 3.-Rear of chassis after conversion. 

will accommodate a 6 B.A. bolt snugly. The third 
hole is placed close to the right-hand of these two 
latter (viewed from the front) and this will house a 
very small grommet through which will pass the 
connection to the top of the coil. 

5. Two suitable clips (e.g., from a fuse -holder) are 
bolted to the top of the case through the two slots 
mentioned above, and these will hold and make 
connection with the Ferrite rod. 

6. A hole is drilled to take a 4 or 6 B.A. bolt 
through the front of the case at the lower end in the 
midline. A bolt is passed through this and the head 
on the inside should make contact with the copper 
screening inside the case and should have a solder -tag 
placed under it. Outside there is a terminal nut to 
take an earth connection where necessary. 

7. With everything fixed in position this part may 
now be wired. 

(a) A bare tinned wire is run round and soldered 
to all the points to be earthed, connecting these to 
the earthing tag mentioned under (6) above. 

(b) Next solder the black end of the diode and a 
thin piece of flex to the non -earthed connection of 
the trimmer, the latter passing through the grommet 
should be left reasonably long ultimately to fit on to 
the top end of the coil. It can be cut to length later. 

(e) Connect another short length of flex to the 
other clip and leave this free inside the case, eventually 
to make the wavechange connection. 

(d) Ascertain the exact position of the hole in the 
chassis through which will pass the red diode wire 

M 

N 
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and then bend the latter (after putting on some 
sleeving) at right angles so that its free end points 
vertically upwards and will then pass precisely through 
the hole. 

This finishes the alterations to the aid itself and the 
chassis may now be replaced. While doing this make 
sure that the volume control/on-off switch control 
engages with the peg on the knob, and also guide the 
sleeved wire from the diode through the appropriate 
hole in the chassis. This may then be soldered to the 

To High lb Wavechange flex from coi/ Anode Impedance H.T.- can fit into this groove_ V3 Output / between Switch and 
Volume Control 

Low 
Impedance 

Output 
Negative 
feedback 

/,ne 

Loop to / Wavechange 
take wire 
from Diode 

Fig. 6. --Rear of chassis after 
e011 re1S1011. 

loop in the capacitor lead ..and also 
the flex from the coil to the wire 
from the wave -change switch. 

Preparation and Winding of the 
Ferrite Rod 
The geographical situation of the 

Hr,+3ÓV 

L..Tt 
/c'SV 

> 

LT- 

Frgr 5. ---The output circuit. X Y 
parities Imw impedance, and 

AB lii,,{t-iN pert'rrnce oa/prrls. 

The details about to be given apply to the reception 
of London 330 metres. Daventry 464 metres and Droitwich 1,500 metres. Constructors wishing to 
receive other stations -Would do well to try out their 
coils first with ordinary wire to avoid having to make, 
subsequent alterations to Litz windings. 

The Ferrite rod used was 10 ems. long and the 
exact dimensions are best obtained from the accom- 
panying diagram. First the rod is covered by a 
layer of insulating material, which may be kept in 
place by cellulose tape. For the long -wave section 
the writer had a suitable surplus Litz -wound coil 
which exactly fitted the diameter of the rod. The 
medium -wave section consists of 65 adjacent turns 
of six -stranded Litz wire. With this arrangement it 
was found that 330 metres was tunable just above 
the minimum position of the tuning trimmer and 
that 464: metres could be tuned just short of maximum 
position. Soldering the ends of the Litz wire was 
achieved by firmly but gently teasing the strands with 
very fine steel wool soaked in acetone. These were 
examined under a powerful magnification before 
t inning. 

The three connections along the rod are made by 
tinning a length of bare copper wire, winding it 
tightly around the rod at the appropriate position 
and while still tightly held the hot solder bit is stroked over the surface to weld the turns together. 
The coil connections are made to these contacts, two 

Photograph of the vieri shown in Fig. 6, 

writer's house (25 
miles north of 
Cambridge) neces- 
sitated using a 
L.W. coil for the 
reception of the 
Light Programme, 
but this will not be 
necessary in areas 
where the signal 
strength of t h e medium -wave 
station is adequate. 
This would obviate 
the necessity of the 
wave -change switch 
and the third coil 
connection, so that 
the entire conver- 
sion would be very 
much simplified. 

of which fit into the clips on the top of the case, the third to the free flex (Fig. 4). 
We now have a pocket radio with two -range 

tuning, the audio output of which feeds into a single 
high -impedance earpiece. The wave -change switch 
is adjustable by a small screwdriver or any similar 
device that is handy. As it stands it is excellent for listening to speech, but leaves much to be desired if 
one wishes to listen to music seriously. To this latter end some useful refinements maybe effected. 

In its existing form the output of the receiver is 
fed through a step-down transformer, the primary 
of which acts as an A.F. choke, which is shunted by 
the high -impedance phone and a 0.1 pF capacitor 
in series. The secondary of the transformer is utilised 
solely for the provision of negative feedback to the grid of V2 (via the bottom end of the volume control). For musical fidelity certain conditions are essential 
with headphone reception : 

1. Optimum matching. 
(Concluded on page 58) 
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RADIO AND 

RADIOGRAM CHASSIS 
Designed to the highest standards. 
General specifications applicable to 
all models : 200/250 volts A.C. 
50 cycles. Horizontal multi- 
coloured glass dial. Slow motion 
tuning. Full Automatic Volume 

Control, Negative feed - back 

from output transformer secondary. 
Aerial, Earth, Gram. Pick-up and 

Extension Speaker sockets pro- 
vided. Connections provided to 
Gram. Wide range tone controls 
for all types of recordings. 

WESTFIELD. 5 -valve superhet. 
3 wavebands. 12 Gn5 

Packing & Carriage 12/6. 

MANSFIELD. 7 -valve superhet. 
4 wavebands, includ- 231 GIIS.'< 
ing-F.M./V.H,F.Band. , 

Packing & Carriage IS/-. 

HEATH -FIELD. 9 - 
valve suºerhet. 4 
wavebands, including 

Push-pull outpBt d. 26 GnS. - * LOUDSPEAKERS, Gram -Gram Amplifiers, 
Packing & Carriage IS-. Available at keenest prices 

THE APEX CABINET 

High quality Bureau -type cabinet in 
selected Walnut veneered exterior 
with Light Sycamore interior and 
matching Rexìne lining. Dimensions : 

Width, 34 ins. Depth, 171- ins. Height, 
33 ins. Sloping control panel on right- 
hand side, 16 ins. x 101 ins. approx. 
Removable baseboard on right side, 
151 ins. x 15 ins. approx. 

161 Gn$. Packing & Carriage 25/-. 

THE PARAGON CABINET 

Medium size, high quality Bureau -type 
cabinet in highly figured Walnut veneer. 
Dimensions : Width, 29'.1 ins Depth, 
16 ins. Height, 32 ins. Sloping control 
panel on right-hand side, 13 ins. x 10 ins. 
approx. Removable baseboard on 
right side, 131 ins. x 13 ins. approx. 
Record compart- 
ment inside cabinet. 

en$F Packing & Carriage 15/-. 

FYFIELD 
F.M.IV.H.F. Tuner in chassis form 
suitable for building into existing,. 
Radiograms or Receivers. £1.1 ff 5.0. Packing & Carriage 12/6, 

AUTOMATIC RECORD CHANGERS 
Latest -type four -speed auto -changer, Latest Garrard R.C. 88 Model fitted 
incorporating 16 r.p.m. for " talking- with G.C.2. Crystal Turn -over Pick-up 
books " and arrangement for manual head. A.C.. 200/250 volts. control. Fitted- with high-fidelity 
H.G.P. 37. Crystal Turn -over Pick-up 50 cycles. 
head. A.C. mains 200/250 volts. 50 Packing & C 
Cycles_ only.- - £5.15.0. Packing & Carriage 1216. 

ALL FULLY 
GUARANTEED 

F.M./V.H.F. 
TUNERS 
These tuners are designed for 
maximum sensitivity and best 
signal to noise ratio. Eminently 
suitable for fringe -area reception. 
High stability capacitors are used 
as all critical points and drift is 

less than 20 kilocycles on any 
part of the band. 200/250 volts 
A.C. 50 cycles only. 

..,:yneeeke< 

CHESTERFIELD 
F.M./V.H.F. Tuner Unit with auto- 
matic Magic Eye tuning, fitted in 
high-grade dark Walnut cabinet. 
Self -powered and completely self- 
contained. 
Packing & Carriage 12/6. 1 Ó Glts. 

age 1216.. £13,0.0. 

etc. 

COMPLETE CATALOGUE AVAILABLE 
ON REQUEST 

RADIO INSTRUMENT SUPPLY FACTORY 
STATION ROAD -HAROLD WOOD -ESSEX INGREBOURNE 2935 

tl 
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For cutting smaller holes 
neatly with one blow of 

a light hammer 

S HOLE PRICE 
} in. 6/6 

in. 7/6 \ i in. 8/9 

HIGH "Q" 
M.W., 8/9 

M. & L.W., 12/9 

M, 

BAND I FILTER 
Rejects B.B.C.from I.T.A. 
aerial. Suitable for all 
makes. 

10,!6 inc. 
instruc- 
tions 

Fitted in 2 

minutes 

\CHASSIS CUTTER I 

HOLE SIZES 
I in. x 14 in.. 
; in. x 14 in. 
4in. x 1=, in. 
Ì=in. x 2 in. 

27/3 

BAND III 
Converter 

PRICE 
19/6 
18/9 
22/6 

Kit E3. 5.0 
Ready wired E4 

Postage 
and packing 3/. 

OSMOR NEW ASSEMBLY DIAL 

Price 
10/6 

Simple press home fixing S,'- STATION SEPARATOR 
Send 10d. in stamps for circuits, wiring diagrams, coil -pack leaflets, component lists, chassis dratf;ngs, templates, 

and switch tuned frequency controlled FM Tuner, price lists. 

Entirely 
New 

Design 
POTTED COILS 

HIGH "Q" 

Calibrated 
for 

Osmor 
Coils 
and 

Coil- packs 
24/6 

Bronze 
Finish 

Escutcheon 
4/- 

OSMOR RADIO PRODUCTS LTD. PW8 418 Brighton Road, South Croydon, 
Surrey. Telephone Croydon 5148/9. 

W%ZÍENNETT COLLEGEcan 
train your mind to SUCCESS 

THROUGH PERSONAL POSTAL TUITION 
A FREE book vital to your career! 

Read how the famous Bennett College can help you to success ! Send 
now for this recently published FREE book, "Train your mind to 
SUCCESS," which tells you about The Bennett College proven success 
;u postal tuition ... and how it can help you to success in your career. 

Architecturé 
Building 
Carpentry 
Chemistry 
Commercial Art 
Diesel Engines 
Draughtsmanshii 
Electrical 

Engineering 
Electric Wiring 

Forestry 
Locomotive 

Engineering 
Machine Design 
Mechanical 

Engineering 
Motor Engineering 
Plumbing 
Power Station Eng. 
Quantity Surveying 

Accountancy Exams Mathematics 
Book-keeping Modern Business 
Commercial 'Arith. Methods 
Costing Police Subjects 
English Salesmanship 
General Education Secretarial Exams 
Geography Shorthand 
Journalism Short Story Writirg 
Languages and many others 
GENERAL CERTIFICATE OF EDUCATION 

Radio Engineering 
Sanitary Science 
£urveying 
Telecommunications 
Television 
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TO THE BENNETT COLLEGE 
(DEPT. 0.104:1), SIIF,FFIELD 

Plcore send me. without obligation, a free ropy of ` Traits 
your mind to SUCCESS ' and the College Prospectus on : 

SUBJECT 

NAME 

ADDRESS 

AGE (if under 21) Please white in block letters 

... 4L4 ® ®I ® 2811 Me MU ms »»»»»»» 

lallt COUPON 
COULD BE YOUR 

PERSONAL PASSPORT 

TO SUCCESS. 

Send/ NOi f 
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H.T. from LT. 
SOME INTERESTING METHODS 

OF GENERATING LOW TENSION 

SUPPLIES 

f HE following details have been 
reprinted, with permission, from 
the Millard Outlook, and will 

undoubtedly answer many of the ques- 
tions which readers continually raise on 
problems connected with the supply of 
H.T. 

The problem of obtaining the anode. 
and screen -grid voltage supplies in 
receivers and other apparatus, when only 
a low voltage supply is available, is con- 
ventionally met by the use of a vibrator. 
There are, however, at least two other 
possibilities, One, which involves a new 
conception of ' ELT.," consists in 
running valves at very low anode and screen -grid 
voltages. Thus in a car radio the anodes and screen - 
grids in the earlier stages would he run at about 12 
volts, and the output stage would be transistorised. 
This arrangement (which, incidentally, is possible only 
with specially developed valve types) dispenses with 
the vibrator and its disadvantages, and effects a 
considerable reduction of battery drain. The redesign 
of one particular receiver, along these lines was found 
to provide a battery drain reduction from 3 or 4 amps 
to about 1 amp without any serious loss of per- 
formance. 

The Transistor D.C. Converter 
A second new method of providing H.T. (this time 

in its conventional sense) from an accumulator or a 
dry battery, is the transistor D.C. converter.:. This 
device performs the same sequence of operations as the 
conventional vibrator unit. The battery input is 
interrupted, the resulting waveform is stepped up to 
the required level, and the output is rectified,smoothed, 
and delivered to the load. 

The last of these three closely linked processes 
follows normal practice ; and it may be elaborated 
by means of multiplier arrangements to give output 
voltages in the kilovolt range. The step-up stage can 
be: either a transformer (with, for high powers. push- 
pull operation) or a ringing choke system. 

The interruptor stage, which, is analogous to the 
electromechanical vibrator, makes use of the fact 
that a transistor can be made to switch rapidly 
between two extreme states. The first state is 

bottoming," in which the working point is some- 
where below the knee of the collector voltage/ 
collector current characteristic. In this condition the 
collector current is high (limited, of course, by the 
rating of the transistor) the voltage is very low 
(perhaps only a fifth of a volt) and the dissipation is 

also low. In the opposite condition the transistor is 
cut off, the collector voltage is high, the current is very 
small and the dissipation is again low. Hence the 
losses in the interruptor stage are virtually only those 
which occur in the transistor while it is changing 
from one state- to the other. Good circuit design, 

,e)'' 
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correct choice of transistor, and the use of the 
optimum operating frequency, allow performance at 
quite low loss levels. 

Efficiency 
The smallness of the losses in the interruptor stage 

gives the transistor converter its chief advantage over 
the conventional vibrator and other devices, for these 
devices all need a certain irreducible power drain to 
maintain operation. Thus a vibrator system, even 
when new, has an efficiency of only about 55 per cent. 
at 5W output, with a considerable reduction 
below 1W (at which level the power required to 
operate the device exceeds the power delivered). The 
transistor converter on the other hand will maintain 
an efficiency of 65 to 85 per cent. from its .upper 
power limit of tens of watts down to about 5 mW. 

The Ringing Choke Converter 
A full description of the action and design of the 

ringing choke version of the transistor converter can 
be found in the Proceedings of the I.E.E. (November, 
1955, part B). The following is an outline of the 
action of the basic circuit. 

During the input stroke the transistor is " on " 
(that is, bottomed) and the supply voltage produces a 
linearly rising current in the primary inductance of 
the transformer. The linear flux change induces a 
steady voltage in the base winding, and thus an almost 
constant negative bias to the transistor. The working 
point rises to the knee of the collector voltage/current 
characteristic and starts to"move round it. The resis- 
tance of the transistor now incresses from its very low 

on " state value, therefore the current supplied to 
the primary inductance falls. The induced voltage in 
the base winding also falls as the flux decreases, and 
the changing bias voltage reduces the current through 
the transistor still further. When this rapid cumu- 
lative cut-off is complete, the flux in the transformer 
collapses and the secondary voltage reverses. As 
soon as this voltage reaches the voltage level already 
existing across the output capacitor it discharges 
through the diode (which hitherto has been non- 
conducting) and into the output circuit.' When the 
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secondary voltage falls below the output capacitor 
voltage, conduction through the diode ceases. The 
transistor (which has remained cut off during the 
output stroke) then returns rapidly to its starting 
Point and the next input stroke immediately follows. 

+Vut 

a,, 

Basic circuit of ringing choke converter. 

The first cycle of operation is usually started by 
surge currents when the battery voltage is connected: 
These surges produce the necessary negative base 
voltage swing. It is often convenient, however, to 
arrange a push-button- starter which momentarily. 
applies part of the battery voltage negatively to the 
base. In subsequent cycles a negative base voltage 
swing is provided by stray ringing voltages in the 
transformer. When the cycle of operation is estab- 
lished it can be inhibited by the application of 'a 
long positive pulse to the base. 

The Transformer -coupled Converter 
In one version of this alternative circuit the feedback 

can be applied to the emitter rather than to the base, 
with the advantage that switch -off is determined by 
core saturation rather than by the characteristics of 
the transistor. 

Ìn the push-pull version of the transformer - 
coupled circuit the two transistors act as switches 
which " make " altern 
atively, so that the input 
is applied to each half - 
primary in turn. The 
transistors are switched on 
into the bottomed condi- 
tion by feedback applied 
to the emitters. Part of the 
input current flows into the 
load and part is stored in 
the transformer inductance. 
When the core saturates, 
the transistor comes out of 
bottoming and cumulative 
switch -off occurs. The 
consequent reversal of the 
transformer voltages then 
switches the second tran- 
sistor on and the half -cycle 
is repeated. 

The output is taken from 
the two half -secondaries in 
turn, with the appropriate 
diode . conducting. The 
energy stored in the trans- 
former inductance is largely 
fed to the output during 
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the first half of the conduction period. In one of 
the single -ended forms of the transformer -coupled 
circuit it is, instead, restored to the input battery, 
but this arrangement necessitates the use of an 
additional diode. 
Comparisons 

The ringing choke circuit is simple and efficient, 
but it has a rather high output impedance, and it 
cannot readily be adapted -for push-pull operation. 
The transformer -coupled circuit has a low output 
impedance, and it lends itself to adaptation but the 
maintenance of operation under heavy loading 
conditions tends to be difficult. Push-pull circuits, 
such as the one already illustrated, allow a relatively 
small transformer to be used for a given output. The 
expense of the unit is, however, increased. 

The chief advantages of the device are its long 
life, its compactness, its simple smoothing arrange- 
ments (which follow from its relatively high operating 
frequency), its efficiency (which is particularly marked 
at lower power levels), its modest power requirements 
(allowing dry battery operation of apparatus hitherto 
dependent on accumulators) and its innocence of 
spark -generated interference. 

Refinements 
The basic circuits which have been described are 

usually elaborated to give, first, improved regulation, 
and, secondly, a considerable measure of protection 
from overload or no-load conditions. 

It is --possible to use a separate transistor oscillator 
in place of the self -oscillating arrangements described. 
Faster switching is obtained in this way, and transient 
losses are therefore reduced. A practical converter 
of this kind has provided an output of more than 
20W from an output stage using two 2W power 
transistors in push-pull. 

Applications 
The versatility of the transistor D.C. converter is 

indicated by the accompanying table of H.T. supply 
(Continued on page 66) 

Input Output Operating Efficiency 
frequency 

Possible applications 

1.3 or 
2.6 v. 

30 v., 100 itAç 
or 40 v., 75 mA 

10 kc/s 60% 2 -valve hearing aid. 

6 v. 45 to 50 v.,, 
3 mA 

3 kc/s 80%' Frequency changer . and I.F. 
amplifier stages of a battery 
receiver. 

6 v. 90 v., 12 mA 1 kc/s 70% Typical battery receiver. 
6 v. 135 v., 17 mA, 1 kc/s 70% Large A.M. or F.M. receiver. 

12 v. 10 kV, 100 µA 1.5 kc/s 55% E.H.T. unit. 
12 v. 

. 

2 kV, 750 hA; 
and 

1 kc/s 70% Oscilloscope supply. 

350v.,3mA 
4.5 v: 400 to 700 v. 2 kc/s 70% Radiation counter. 

60 to 35 /IA 
12 v. 100 to 150 v. 

4 to 5W 
700 c/s 75%. Portable transmitter and 

receiver. 

Use has been made in this article of some of the information and diagrams in 
the Paper. entitled " Transistor D.C. Converters" by Light and Hooker, which 
was first published by the Institution of Electrical Engineers as Paper No. 1862R 
in April, 1955, and republished in'Part B of the Proceedings of that Institution 
in November, 1955. 

. Some of the circuits discussed are the subjects of patents or of patent applica- 
tions. The push-pull circuit illustrated was developed by Uchrin and Taylor 
(see Proc. LR.E., Jan., 1955). 
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NEWNES 

Radio and Television 
Servicing 

CLAIM YOURS NOW 

7 DAYS' FREE EXAMINATION 
This is Newnes CO?IPLETE Radio á Television Servicing library 
-1,850 models including latest RADIO SHOW. sets. Here, at 
instant call, are all the popular models which you are ever likely 
to be called upon to service ---including circuits and data difficult 
to come by. It covers TV models to the LATEST 2lin, 
13 channel receivers Band ill converters ; radios, radiograms. 
portables. including latest VHF/FM and Transistor Models ; 

Car Radios-and in addition Technical 'and Progress Sections 
to keep you abreast of latest servicing techniques. This uP-ro- 
THE-MINurE all -embracing set can pay for itself within a few days 
of receiving it-- this is Pact You can prove it to the hilt by 

claiming FREE Examination - post the coupon NOW. 

1,850 MODELS MUDDING LATEST ROM SHOW SET 

titfINSO)>v 

SERVICING DATA for -- 
Ace, Alba,. Ambassador, Argosy, 
Baird, Banner, Beethoven, Bush,. 

Champion, Censor, Decca, Defiant, 
Ekco, E.M.h, English Electric, Fergu- 
son, Ferranti, G.E.C., H.M,V., invicta, 
K -B, McCarthy, McMichael, Marconi - 
phone, Masteradio, Mullard, Murphy, 
Pam, Peto Scott, Philco, Philips, 
Pilot, Portadyne, Rye, Rainbow, 
Raymond, Regentone, R.G.D., Sobell, 

SERVICING DATA fírr-- 
Ace, Ambassador, Armstrong;:. 
Banner, Beethoven, Beret; Bush, 
Champion, Cosser, Decca, Defiant,. 
;Eddystone, Ekco, Ever Ready, Fer- 
`guson, Ferranti, G.E.C., Grundig, 
H.MeV:, Invicta, K -B, McCarthy, 
McMichael, Marconiphone, Maste - 
radio, Motorola, Murphy, Pam, Peto 
Scott, Philco, Philips, Pilot, Porta - 
dyne, Pye, Radiomobile, Rainbow, 
Raymond. Regentone, R.G.D., 
Roberts' Radio, Sobel!, Stella, Strad, 

Stella, Ultra, Valradiº, Vidor. Ultra, Vidor, Webcor. 

FREE ! NEWNES HANDY ENLARGER 
Just what you need to follow intricate circuits easily --stand it on any 
diagram and it enlarges every detail. 'Magnifies small print, too. There is 
one for you FREE and post paid on retaining Newnes Radio and Television 
Servicing after examination. Sent boxed with lens polisher. 
yew IF YOU HAVE ALREADY APPLIED, HAND COUPON 

TO A FRIEND 
Y", ermelhO1114.114te 

To : George Newnes, Ltd., 66-69, Great Queen Street; London, W.C.2. 
Send Newnes RADIO AND TELEVISION SERVICING. T will either return 
the work in 8 days or send Its. 6d. deposit 8 days after delivery, and you 
will then send me the HANDY ENLARGER. Thereafter I will send IOS. (Id. 
monthly paying £9 12s: 6d, in all. Cash price in 8 days is £9 Is- Od. 

Name - 

Address 

Occupation 

Signature 
(Or your Parent's Signature tt under2 

Place X where it applies_ 

I HouseOWNER 
Householder 
Living with Parents 

RTVIP Lodging Address 

j`. POPULAR 
PONENT 3,400 & CHASSIS DI'AGRAMS 

OVER 3,500 PAGES 

PLUS 2 YEARS' FREE 

ADVISORY SERVICE 

PRESENTED 
WITH EVERY SET 

cRGER 
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WEYRAD 
TYPE COILS- FOR MANUFACTURERS, SERVICE ENGINEERS 

AND INDIVIDUAL CONSTRUCTORS 

A low-priced, soundly -designed Range of Coils, 
providing continuous coverage from 12 to 2,000 

metres in 6 Bands. 

The coils are supplied in individual aerial, H.F. trans- 
former and oscillator versions for each band. Iron 

dust cores are adjusted by means of a threaded 
brass stem with a screwdriver slot which permits 
fine adjustment of inductance without the danger of 
damage to cores. Circuit connections are made to 4 

tags at the end of the former. Single 6 B.A. mounting. 

" H " type coils are recommended for many popular 
circuits including the "Practical Wireless." AC/DC 
3 -valve Superhet and are widely used for servicing 
and conversion purposes. 

RETAIL PRICE 3/9 EACH 

IIIIIIIH 

111111111. 

:tir 

RANGES: 
Band 1-800-2,000 mtrs. 

Band 2-250-800 mtrs. 

Band 3-190-550 mtrs. 

Band 4- 90-250 mirs. 

Band 5 33-100 mirs. 

Band 6- 16- 50 mtrs. 

Band 7- 12- 37 mtrs. 

Coils are coded accord- 

ing to type and range : 

HA I -= Band I aerial 

HO 3= Band 3 oscillator 

ILLUSTRATED FOLDER 3d. A.M./F.M. RECEIVER BOOKLET 2/6. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

YOU CAN MAKE MONEY! 
Our "Know -How.' shows the easy : way 

NO RADIO KNOWLEDGE NECESSARY 

"GOOD COMPANION" 
Portable 

4 Valva euperhet 

Medium & Long Waves 

7 guineas complete 

You can't go wrong with our 
"FAULTLESS TECHNIQUE" ... I '- Past free. 

Make them all with only Screwdriver, Pliers cnd So'dering Iron. 

The "UNIVERSAL" AC/DC. 
64.19.6.- Heal for sctoo'- 
boys. 

The " METEOR Ill " AC. 
£5.9.6.-Every man can 
make it. 
The "SIMPLEST SUPERHET" £6.19.6.-A perfect 
5 -valve set. 
All plus 2;8 post & pkg. Any "KNOW-HOW " ... 1;= Post free. 

Write today to :- 
NORMAN H. FIELD Electronics 

Dept. PW, 68, HURST STREET, BIRMINGHAM, 5 

Birmingham's Largest Constructors' Store 

VALVES SSERVICEjT 
All Guaranteed New and Boxed . 

1.4v. midget, 1115. 1S5, 1T4, 1175, 3S4, DAF91, DF91. DK91, DL92 
-DL94; any 4 for 2716. 

1A7GT 12/6 6K8GT 9/6 1336 176 F.C1181 8/- PCF82 11/6 
1C5GT 11/- 6Q7GT 9/6 CL33 14/- ECL80 10/- PEiV36C 16/ - 
SHOOT - 11/- 6SN7GT 7/6 CYl ' 11/9 EF36 4/6 PEN40 6!6 
1N5GT 111- 6U4GT - 14/6 D1 31- EF37A 91- PL36 . 16/6 
1R5 8/8 6V6G 7/- 5 6/6 EF39 6/- PL81 1ll6 
1S5 7/6 6V6GT 7/6 DAC32 11/- EF40 11!6 PL82 9/- 
1T4 7/3 6X4 Si- DAF96 8/6 EF41 9/6 PL83 11/9 
3A5 6/6 6X5GT 6/6 DCC90 6/6 EF42 12/- PY80 9i - 
3Q4 9/- 7B7 8/- DF33 11/- EF50 716 PY81 9'- 
3Q5C.T 9/6 705 81- DF96 8/6 EF80 9f- PY82 7/6 
3S4 7/6 706 81- D1176 8/6 EF85 7/6 PY83 9/6 
3V4 8/6 7117 8/- D1477 8/6 EFBfi 12/6 PZ30 18;- 
5174G 8/- 7S7 9/- DK32 12/6 EF89 10/- SP41 3'6 
5Y3GT 7!6 7Y4 8/- DK92 - 9/- EF91 7/8 SP61 3/6 
524G 9/- 10F1 1316 DK96 8/6 EF92 5/6 1.125 12/6 
6AK5 4/6 10E9 9/6 DL33 9/6 EL32 5/6 U50 7/6 
6AL5 619 12AH8 10/6 DL35 11./- EL41. 10/6 1776 . 87- 
6AM5 5/- 12AT7 8/6 DL96 816 EL42 11/- U78 7'- 
6AM6 7/6 12AU6 7/6 EABC80 7/9 EL84 10/0 U404 8/6 
6AQ5 7/6 12AU7 7/6 EAC91 9/6 EM34 101- UABC801116 
6AT6 8/8 12AX7 -91-. EAF42 10/6 EY51 10/6 UAF42 10/6 
6BA6 7/6 12J7GT 10/6 EB91 6/9 EY86 11/6 UBC41 8/9 
6BE6 7/6 12K7GT 8/6 EBC33 7/6 EZ40 SI- UBF80 916 
bBJ6 7/- 12KBGT 1416 EBC41 10/- EZ80 876 UCH42 1013 
6BR7 8/6 12Q7GT 8/6 EBF80 9/6 EZ81 10/- UF41 9i- 
6BWEi 7/6 14S7 14'- ECC40 11/6 FW4/500 101- UL41 101- 
6CD6G 22/6 25L6GT 9/- ECC81 8/6 GZ32 12/6 UL84 11/6 
6E1 13/- 25Z4G 916 ECC82 7/6 HVR2A 6/6 UU9 8!- 
6F6G 616 2526GT 916 ECC83 9- KT330 10/- UY21 IV -- 
6F12 7/8 35A5 11/- ECC84 12/6 KT44 7/6 UY41 8/6 
6E13 13'- 35L6GT 9/6 ECC85 916'KT63 7/6 UY85 10.16 
6F15 131- 3523 10/6 ECC91 576jMU14 8/6 W76 816 
6J6 5/6 3524GT 8/- ECF80 1216.N77 5/. W77 5/6 
6K7G 5/- 35Z5GT 9/- CF82 12/6 161 3/6 X79 12.'6 
6K7GT 6/- 50L6GT 81- ECH35 9,''6 PCC84- - 8/6 Y83 7/5 
6K8G 7;9 80 8/6 ECH42 10; ̂ PCFBJ 7/61 2.7 746 

Postage 5d. per valve extra. 

READERS RADIO 
24, COLBERG PLACE, STAMFORD RILL 

LONDON, N.16 STA. 4587 
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An A.C. All -wave Superhet 
A GENERAL PURPOSE RECEIVER FOR THE MORE ADVANCED EXPERIMENTER 

THIS receiver uses a ready-made coil pack, which 
greatly simplifies assembling and connecting - 
up and enables a compact layout to be 

obtained without difficulty. The coil pack tunes Long, 
Medium and one Short Wave band, and . the in- 
ductances are dust cored. On the S.W. band primary 
windings are used for both aerial and oscillator 
coupling, but bottom -end coupling is used on 
both Long and Medium waves. All the associated 
components, including the six trimmers, are already 
presentpresent and wired in the coil pack, which is mounted 
on the front runner of the chassis by means of the 
bush of the integral wavechange switch. This provides 
the earth -return for the various condensers and coils, 
and only five leads require to be connected. These 
issue from the back of the coil pack. 

This pack has separate coils for each band and 
was found to give excellent results on each range. 
Short Wave results are particularly good, when 
correct alignment is secured, especially bearing in. 

mind that many " all -wave " receivers fall off in 
efficiency to some extent upon these wavelengths. 
Alignment at the high -wavelength end of each wave- 
band is secured by adjusting the cores ; ceramic 
trimmers are used for adjustment at the low -wave- 
length ends of the wavebands. If the instructions. 
which will be given are followed, no difficulty should 
arise in arriving at satisfactory settings, and the 
intermediate -frequency transformers can also be 
aligned effectively without an oscillator. 

The circuit employs four valves, plus rectifier: Some 
mains superhets have a double -diode -pentode in the 
output stage, thus enabling a full superhet circuit, 
including rectifier, to be made up with only four 
valves. This type of circuit has not been used in the 
present instance, however, and the additional stage 
of L.F. amplification obtained from the triode 
section of the 6Q7 greatly increases volume. It also 
enables a pick-up to be used with success, whereas 
volume for this purpose would be rather low, when 
only one stage of L.F. amplification (provided by the 
output valve) is available. A good measure of A.V.C. 
is obtained, the A.V.C. voltage with a powerful 
signal, as measured with a 10,000 ohms per volt. 
meter, being about 15 volts. (It should be noted that 
practically no reading will be obtained here if a 
meter with a low internal resistance ìs used.) 

A. tone control of simple type is provided and 
this can be left at any desired setting since the on/off 
switch is combined with the volume control potentio- 
meter. The latter, being of the L.F. type, enables 
volume to be reduced to absolutely zero, and operates 
on both radio and gram. The measure of mains 
smoothing employed was found to be ample, back- 
ground hum being scarcely audible. A fairly compact 
layout is used, but no attempt has been made to 
arrive at a " midget " type of receiver, where space 
is cramped and wiring difficult, as a result, in many 
cases. 

The tonal quality of reproduction should be 
considered amply good for all normal 'purposes 
with plenty of volume. Accordingly the receiver 
has a wide field of general utility. 

chassis Details 
The chassis is approximately 13Fin. 5)ia. ;<' 

2)in. deep, and can be made by bending two runners 
21in. deep along a piece of aluminium 13.jin. 10 in. 
The material should be of stout gauge, 16 S.W.G. 
being suitable. Alternatively, a ready-made chassis 
which is suitable for the receiver may be obtained 
from the supplier listed and this greatly facilitates 
constructional work. If the chassis is being made 
up all drilling should be accomplished before 
mounting any of the components to avoid damaging 
the latter. A suitable cut-out for the transformer 
can be made by drilling a series of small holes, or 
drilling corner holes and completing the work 
with a small metal saw. The valveholders may be 
mounted either above or below the chassis ; the 
latter gives a slightly neater appearance. In the 
diagrams they are shown above the chassis to clarify 
sub -chassis wiring. 

The 8 plus 16!íF condenser is mounted by means 
of a clip, this providing the negative connection to 
the chassis. The tags project through a hole, and 
that marked as being for the 81 F section should be 
taken to the rectifier cathode, as illustrated. The 
16u.F section is wired to the H.T. positive line of the 
receiver. 

All connections are clearly shown and no difficulty 
should arise in wiring up, though one or two points 
need mention. In the sub -chassis plan one .l nnF 
condenser, and the 25(íF bias condenser with 
associated 3,000 ohm resistor, are shown outside 
the rear runner. This into clarify wiring adjacent 
to the runner, and these components lie against the 
edge of the runner, inside. 

Insulated wire is necessary throughout, and joints 
and the bare ends of resistors or other components 
should not touch each other or the chassis. Points 
marked " M.C." are taken to tags bolted to the 
chassis. 

When wiring in the coil pack take the white lead 
to the .0005uF aerial condenser. The black lead 
goes to the..15 megohm A.V.C. line resistor. The 
blue lead is taken to the .0001iuF oscillator grid 
condenser, and a lead also passes from this point 
up through the chassis to the fixed plates tag of the 
rear section of the sang condenser. The green lead 
is also taken up in this way, through a second hole. 
to the fixed plates tag of the front section of the gang 
condenser. The red lead is taken to the .0002 +uF 
oscillator anode condenser. The band -switch nut 
should be tightened securely to provide a sound 
earth -return between pack and chassis. 

Ef the resistors are colour coded, care should be 
taken to make quite sure that the values are correctly 
read, and, in particular, that the correct number of 
noughts has been ascertained. An incorrect value 
may cause distortion, poor results, or complete 
absence of signals, according to the circuit position 
and degree of error, and this has been found to arise 
occasionally. 1f ex -government or similar potentio- 
meters are pressed into sers ice, see that the bushes 
are " dead." No signals will be heard if the volume 
control centre tag is common to the bush a tone 
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RADIO COMPONENTS - RETURN- OF -POST' SERVICE 
Details of some of the items from our extensive stock of Radio and Television components are given below. 

All items are usually held in stock and all orders are normally dealt with on the day they are received. 
31I'LLARD 510 AMPLIFIER OSRAM 912 PLUS AMPLIFIER 

INSTUCTION.AL MANUAL, 4 PRICE DIST ee. INSTRUCTION 3IANUAL, 3'6. PRICE LIST Free. 
RESISTORS. Lab. Kits. MA10/56. All resistors and p/nentioe 

RESISTORS. Lab. Kits. Main Amplifier, only 334, nu :Ludes the; meters for the Main Amplifier only. 10.-R39, 397-, MA10 PA B.. 

three potentiometers. Passive Unit, 6;9. Pre -amplifier, 146. All resistors and potentiometers for Main Amplifiers and Pre - 

Tee CONDENSERS. Main Amplifier. 55:-. Passive Unit, 12-9. Amplifier Version B. R2 -R22. R27 -R29, 1131-R54, 57/6. MA10;PA A 
for Pre -Amplifier Version A only, Ral-R46, 16:110. 

Pre -Amplifier, 18.2. CONDENSERS. TOE Kits. Main Amplifier, 451... Our alternative 
All resistors and condensers are available separately. Full details' kit for Main Amplifier, 30'-. TCC Kits for Pre -Amplifiers. Version 
in list. A, 15/, Version B. 241. - 

04TTRI1T TRANSFORMERS. Patrldge P359IA, Gilson CHASSIS. Denco. Aluminium ready drilled. Main Amplifier 
W0710, 526. Whiteley, 32F. with base plate, 19/6. Pre -Amplifiers, Version A, 816. Version B, 

MAINS TRANSFORMERS. Partridge B306110 (P3591B), 757-, 1218- PRINTED PANELS. Demo, Main Aniplifier, 616, Pre-AmPli- 
Elstone MT912, 40/6. Whiteley, 78/, fiers, A, 1,6. Version B, 2,6. 
SMOOTHING CHOKES. Partridge 010/135, 33,6. Whiteley, 189. OUTPUT T 

nRANSFORMERS. 
Partridge P3667 (tapped for 6 is 

SWITCHES. Specialist Switches. Main Amplifier, 14- the pair. and 8 k. loads, 5276. Elstone OT8 (6 Elstone OTO Il JO._ 

Passive Unit. 11 6. Pre -Amplifier, 1016. 45/-. Elllcin OP6) (8 k), 40/-. OP67A k) 4/-. Gilson W0696A 

CHASSIS. Drilled. Whiteley, steel, gold finish, 34,9. Denco, 
plain aluminium, 14/6. 
PANELS. Main Amplifier only. Tele -Radio, 14 6. Denco, 6 6. 
Drilled for Passive or Pre -Amp., Denso, 716. 
VALVES, Z722, Osram, 24/4 ; alternative, 157... B309, Osram, 19 6 ; 

alternative, 10,-, 10709, Osram, 16/- each ; alternative, la- sash. 
2709. Osram, 11110. 
COMPONENTS by Bulgin, Belling Lee and all other items are 
always in stock. Full details are given in nor free price list. 
COMPLETE KITS. Main Amplifier only. - 

Kit A. Complete Kit with Partridge Transformers and Choke. 
Whiteley Chassis and new Osram Valves. £25.5.0. 
Kit B. Complete Kit with Partridge Transformers and Choke Partridffe Output Transformer, £16.6.0. 
Denco Chassis and alternative valves. £21.17.0. Kit R. As Kit A, but with alternate valves and condensers. 
Kit C:. Cheaper Kit with Elstone Mains Transformer, Gilson 1 

3 £18.1,60, 
output Transformer, Whiteley Choke, Dente Chassis and alterna- 

1 Kit C. As Hit B. but with Ellison Output Transformer, £13.4.0., 
tive valves, £19.11.0. Remember that these kits are reallY complete. : PRE -AMPLIFIER KITS. Version A with Mollard Valve, 95.4.0. 
PASSIVE UNIT if required with the above kits. £2.13.0 extra. ; With Alternative valve, £4.15.0. Version. B with Mollard Valve. 

RINTED CIRCUIT ITEMlve, 
£6.10.0.. 

All in stocst. PRE -AMPLIFIER íf required with the above, £4.15.0 extra £6.19.0 
P 

with alternative vaS 

with Osram Valve or £4.6.0 extra with alternative valve. 
3 Chassis, Special TCC Printed Circuit Panel, 22/6. Denco lt 

G.E.C. METAL CONE SPEAKER, alwa 
retal 

ys in stock at 09.5.8. Frame to suppoi7t the TCC panel with small chassis for Powei 
CREDIT TERAIS. Complete or part kits can be supplied on . Unit, 1.5', 
Credit Terms. Please state exact requirements and we will send ; Condensers. TCC Special Kit, 45.-. Valve Holders. SPeo181' 
a, quotation. ; Printed Circuit: type, 1 3 each. 

18k), 47/6. W0696B (6k), 47.6. 
MAINS TRANSFORMERS. Elstone MT 510 Main ,Amplifier 
only, 361-. Elstone MT/MU for amplifier when Pre -Amplifier sì 
FM Tuner are used, 4216. 
VALVES. EF86, Mollard, 24.4 ; alternative, 157, ECC9.3 Mallard. 
19/6 : alternative, 101-. EL84 Mollard, ; alternative, 12.-: 
E MT Mollard, 11 10. 5581 Mollard, 11/10. 
COMPONENTS by Belling, Bulgin and all other items always ils 
stock. Full details are given in our free list. 
COMPLETE KITS. Main Amplifier only. Note -These kit 
includethe MT7510 Mains Transformer. If the pre -amplifier or - 
FM Tune,' are to he used the MTMU Transformes' is required. 
Elnom Plugs and Sockets will also be required and the price of these - 
and the difference on the transformer must be added to the kit. 
Kit A. Complete kit with TCC Condensers, Mollard Val' eS and - 

GRAMOPHONE EQUIPMENT 

BSR liA8 MONARCH RECORD CHANGER.. -The latest 4 -speed model. Aces turn -over cartridge. Price £9.15.0. Credit 
Terms Deposit £1.13.0 and seven monthly payments of £1.6.0. 

BSR TU8 MOTOR AND PICK -UP. ---Three speed motor and separate pick-up. The pick-up is fitted with the Aces turn -oser 
crystal cartridge. £4.17.0. 

MULLA RD TAPE AMPLIFIERS 
ye stock all the components for the Amplifiers as ,le -scribed in 
he Milliard Tape Recording Booklet. 
tESISTOR KITS. -LAB. All fixed and variable resistors as 
pecified. Model A, 33/3. Model B. 3119. 
MNDENSER KITS. --Model A. 32/, Model B. 357, These kits are 
nade op for the Brenell and Collars decks. If the Lane or Truvox 

coils are required, this must be stated when ordering, 
IUTPUT TRANSFORMERS. -For Model A Elstone OT3, 

21(- ; Gilson W0767, 25f_ . 6 Partridge SV071, 
2lECOM PLUGS AND SOCKETS.-PO4 Chassis Plug, 8,-6. SOOT 

Chassis Socket, 5/3. 
IGRANIC JACK SOCKETS. -P71. 3'4 ; P72, 3;10. Bulgin Jack 

lugs to fit, 31-. 
BELLING' LEE PLUGS AND SOCKETS. -Speaker Sockets: 
1,316. Red and Black, 17- each. Plugs to fit, 10d. each. Co Ax. 
Socket L73/1S, li- L604S. 173. Co -Ax. Plug 12731P to fit, 113. 

MeMURDO VALVEHOLDER.S.-BM9T. 10e!.; 3.M9/13C1, ; 

XM9/TJG1, 2/3. 
SWITCHES. -Specialist Switches. Set of three for the Model A 

Amplifier, 32/6. One switch for Model B, 16/6. 
BUL GIN TAG BOARDS. -C120. 13; C125, 23. 
EQUALISER PLUG AND SOCKET. --For Model -B. Octal 
Plug and socket. 29. 
CERAMIC STAND-OFF PILLAR.--41'olar, 11-, 
OSCILLATOR COILS.-Brenell, 81-. 
CHASSIS.---Denco. Ready drilled. Model A, 3176 ; Model B. 316. 
VALVES.-EF86 Muller& 2414. Alternative 151, ECC83Mullard, 
1916. Alternative EM81 Mullard, 18/1. Milliard ELIO, 16.-, 
Alternative, 12/, 0A71 Crystal Diode, fif-. 
POWER. PACK. -Chassis Denco, 1116. Condenser. 50-50 mfd. 350 V. 

e6. Resistor 820 ohm, 3 watt, 213. Valveholder BM911.1, RM. Valve 
Mullard 11110 Mains Transformer, Elstone MT 3M, 351, 

i WHITELEY CABINETS 
All these Cabinet's are packed flat for easy home assembly. The- 

' new Junior Bass Reflex Corner Console, 99.9.0. Bass Reflex C.in 
, sole, £10.10.0. Senior Bass Reflex Corner Console, £11.11.0. Al' 

the other Whiteley types are available, Illustrated leaflet avail- 
able free. Credit terms on these cabinets with a speaker if required 

WIDTELEY SPEAKERS 
I The Whiteley Hi-Fi range of speakers. 10in. 11F1012, 99.9. Pin 

HF912, 88.6. Gin. H.F812, £4.3.6. RM. T816, the new Treble speaker, 
j £6.10.0. Whiteley Cross Over Unit CX1500 for the T816, 38.5 

Bin. HF816, £6.17.0. T10 Tweeter, 84-. Cross -over Unit CX:301 
for this tweeter, 30, Detailed leaflet on all W.B. Speaker 
available. 

TRANSISTORS 
MU3.LARD.-0C70, ; OC71. 24,- ; 0072, 313/-. Matched 
Pairs, 601, STE, TJ1 ;3X3,00N), T12 l3XM1151, 45-: Thl 
(2X/202E), ; ; T52, 211- ; TS -7, 241- ; TP1, 401- 
TP2, 401-. 

CRYSTAL SET COMPONENTS 
COILS.-Teletron HAX, 3... Specially made for use with. Cry-tar 
Diodes. Suitable diodes: 2-.6. 
TUNING CONDENSER. -.0005 mfd.. 3110. 
CHASSIS. -Small metal chassis with tuning scale and socket foi - 

1 aerial, earth and phones, 2.9. 
TUNING KNOB. -11-. 

TSL TWEETER SPEAKERS 
The new Moving Coil LSH65, 39.6. Cross -over chokes, .84 inH,. 
.9 mil, .6 mH. 1.75 mil. All as each. Electrostatic, LS1175. 12,6" 
1,811518: 17/6. LSH100, 211-. 65 mH cross -over chokes, 76 each _ 

PAPER BLOCK CONDENSERS 
Very high grade 2 mfd. 250 v. Paper Block Condensers. Ideal for - 
making up the capacity required for cross -over networks. 21- each. 
Brand new, Not ex -Government. 

CREDIT TERms.---Anything we sell can be supplied on Credit Terms. ;The deposit is 3.- in the £ and the balance payable over 
7 months. Send details of your exact requirements and v,c, will submit a quotation, 
TERMS OF BUSINESS. --Cash with order or C.O.D. Please add postage under £3. 

under £5. 

We charge C.O.D. fees on C.O.D. orders 

WATTS RADIO 8, APPLE MARKET 
KINGSTEeN-ON-THAMES, SURREY 

Telephone : KINgston 4099 

Shop Hours Monday, Tuesday, Thursday --9 a.m. to 5.30 p.m. Wednesday -9 am- to I p.m. Friday, Saturday -9 a.m. to 5 p.m. 
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HOME RADIO OF MITCHAM 
187, LONDON ROAD, MITCHAM, SURREY MIT. 3282 

The full range of 

1EDDYS10NE 
short wave components in stock. 
Eddystone catalogue price II-. 

THE BEGINNERS "SHORT WAVE 3." 
We can supply all the 
parts for this efficient 
little 3 valve A.C. oper- 
ated short wave re- 
ceiver. Ideal for serious 
long distance reception 
and also as stand-by 
set, or as a compact 
bedside receiver. De- 
tailed price list will be 
sent on request. This 
ser was fully described 
and illustrated in the 
Practical Wireless, 
Nov. and Dec. issues. 
REPRINT OF DATA If-. 

MULLARD 
5 VALVE 
ICI WATT 

Quality Amplifier. 

Full 
Constructional 

Details including 
F.M. Tuner and 
Price List, 3/6. 

Parts stocked for Mallard Tape 
Amplifiers. 

THE "JASON" F.M. TUNER KIT 
The most suc 
céssful Home 
Constructor de- 
sign ever pro- 
duced. ' Build 
yours to -day 
and enjoy the 
thrill of Hi-Fi 
crystal clear 
reception. All 
parts standard 
and in stock. 
Full construc- 
tional data in- 
cluding point-to- 
point and price 
list. PRICE 2/-, 

Hi -FI SPEAKERS 

WE CARRY THE FULL 
RANGE OF W.B. 
STENTORIAN 
SPEAKERS AND 
CABINETS. 

Full Details on Request. 

A NEW aPA WASet9 AM/FM 
Specialists in high quality reprodu-0e: far over 20 years 

PB 409 
ARMSTRONG quality at an economical price 

* 9 valves -6 watts peak output Within 2dB, 20- 
20,000 cps at 4 watts (double normal roam volume) 

* Full VHF band (88-108 Mc¡'s) plus Long, Medium 
and Short 

* Push -Pull Output with Negative Feedback 

* Quick -action "Piano -Key " selectors 
* Independent Bass and Treble controls 
* " Magic Eye " tuning 
* Latest Mullard preferred -type valves 

=3=3me/Ea wranew Kai min ere =t 2SLI ße8ZeZt tes =OBI Ma 

u 

1 

ARMSTRONG WIRELESS & TELEVISION CO., LTD. 
WARLTERS ROAD, LONDON, N.7. NOR 3213 
Post this coupon for descriptive literature and details of 
Hire Purchase, Home Trial facilities and Guarantee. 
BLOCK CAPITALS PLEASE. 

NAME 

ADDRESS 

PW409 

RADIOGRAM CHASSIS 

28 GUINEAS DIMENSIONS : 13" x 9?-" x B" high 

We have been making replacement radiogram 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. We shall be pleased to give you a full 
demonstration of this and other models at our 
Warlters Road Showroom (open 9-6 weekdays and 
Saturdays). 
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control potentiometer of this type would cause 
damage to the smoothing choke and rectifier unless 
insulated from the chassis, in which case the spindle 
would still be alive to H.T. positive. 

The driving cord is taken once round the drum, 
round the tuning control spindle, then back to the 
drum. There, it is passed through the slot provided 
and looped round the tension spring, the ends being 
tied. 

Heater leads should be kept adjacent to the chassis 
and away from other wiring. The one .1 f!F 
condenser lies partly under the coil pack ; it is wired 
to chassis and 6K7 cathode. Wire all the electrolytic 
condensers in correct polarity, and if the .1 ,uF 
condensers have one end marked " O.F." (outside 
foil), or have a ring, employ that end for the chassis 
connection. 

PRACTICAL 

!Valves and Speaker 
The valves shown are 6K7, 6K8, 6Q7, 6V6 and 

A.C.Moins 

In; 
prr 

SZ 4G 
VS 

Mains Transform, 

Positioned +sloe Chassis 

'OOOfpF 

To rear 
section 

of 
2x0005 

,u2 

à 0005pF front 
section ---s 

unm9 

4111.- 

MC 

\ f M12ez) 

To LFZ Sec: 

Band-Switch 

Figs. ? an 
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5Z4G, but valves with the " G " or " GT " suffix 
are equally suitable, here. This merely indicates 
the type of envelope employed. If equivalents are 
to hand, these can be used. The Marconi/Osram 
X65 is an equivalent of the 6K8G. The W63 is 
comparable to the 6K7G. The DH63 may be used 
instead of 6Q7, while the Mullard GZ30 is suitable, 
for the 5Z4G position. However, if new valves are 
being obtained, those listed are in general most readily 
obtainable. 

The loudspeaker should have an optimum load, 
with its transformer, of approximately 5,000 ohms. 
With the usual 2-3 ohm speaker a transformer of a 

.ratio of approximately 45 : 1 is necessary, reduced 
to 18 : 1 for a 15 ohm speaker. The transformer 
primary should be able to handle an average current 
of 50 mA, and the speaker should, of course, be of the 
permanent -magnet type, since no provision for mains 
energising is made. The supplier listed can provide 
suitable speakers complete with transformer for 

To Grid of 6Q7 

2 Gang 
Tuning 

Candènser 
'OOOSpF 

each 
section 

Speaker Tran 

20102 
A E PU PU 

To Grid of. 627 

To Metal 
Chassis 

To Grid of 
62G 

armer A,C Mains 

1/ 

td 
On-Off/Volume 

3,-Top áftd rrnderchu%''sis deirril.v. 

Top -Cut Tone Control 

Moins 
in a` 

20 henry 60mA. 

Points marked MC. 
are earthing tags to 

chassis 
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6V6 output valve, but other speakers could be used. 
An Sin. model is suggested and it must be enclosed 
in a cabinet, or secured to a baffle, for proper results. 

Cram Reproduction 
The usual type of medium impedance moving -iron 

pick-up will give good results, though other types 
may be employed. To assure stability and freedoms 
from hum the pick-up leads may be screened. 
The outer, screening brading should be taken to the 
pick-up socket which is wired to the earth socket 
at the rear of the chassis. If a microphone is used 
this must be coupled in the correct manner. With 
ribbon and moving -coil microphones a transformer 
is necessary. With carbon microphones a transformer 
of suitable type and a dry -battery (about 3 to 6 volts) 
to energise the primary. As two stages of amplifica- 
tion are available, good results can be obtained, 
except in the case of ribbon microphones of small 
output. Sound waves from the speaker should not 
reach the microphone or howling will arise. 

Aligning Procedure 
The six trimmers on the coil -pack should be 

adjusted to roughly a mid -way position, as should 
the I.F. transformers. The A.V.C. should be 
rendered inoperative by shorting the junction of 
the two .15 megohm resistors and 1 megohm resistor 
to chassis. It should then be possible to tune in the 
local station. Having received a signal adjust the 
I.F. transformers for maximum response, reducing 
volume by means of the volume control to compensate 
for this. It should now be possible to pick up a 
number of stations round each waveband. Select 
one of as high a wavelength as possible on the M.W. 
band and adjust the M.W. oscillator coil core, 
simultaneously operating the tuning knob until the 
pointer indicates the wavelength correctly on the 
tuning dial. Then leave tuning knob and oscillator 
coil and adjust the M.W. aerial coil core for maximum 
volume, reducing volume if necessary by means of the 
volume control. The receiver should then be tuned 
to a station of low wavelength in the M.W. band 
and the M.W. oscillator trimmer adjusted until the 
pointer gives a correct indication. The M.W. aerial 
trimmer is then adjusted for maximum volume. 

The band switch can now be turned to the L.W. 
position and the same adjustments made to the L.W. 
cores and trimmers. The S.W. band is then treated 
in the same manner. The whole procedure may 
now be repeated, remembering to treat each band 
individually and leave the trimmers and coils 
associated_ with other bands untouched. After 
having done this many more stations will have 
become audible throughout all wavebands, and it 
will be possible to select weak transmissions and 

repeat the procedure, including alignment of I.F.T. 
circuits, to see if any further improvement in 
sensitivity is possible. When no further adjustment 
of any core or trimmer improves volume of a station 
correctly tuned in the shorting wire may be removed 
and the A.V.C. permitted to function. 

A special note is necessary _ on aligning the set on 
the S.W. band. If the cores are severely out of 
position there may be an almost total absence of 
signals. But by tuning slowly round the band some 
signal should be heard ; the S.W. coils can then be 
roughly adjusted to obtain some measure of ganging, 
whereupon other' stations throughout the band will 
become audible and correct alignment can be 
undertaken as already explained. 

Final Notes 
It was not found necessary to employ additional 

screening in the receiver, since wiring was positioned 
with the possibility of stray pick-up in mind. How- 
eder, the lead from the one pick-up socket to the 
volume control may be screened, and also the lead 
from control centre tag to 6Q7 cap. The screened 
brading should be bonded to chassis. 

Though individual components have in some cases 
been specified there is, in general, no reason why 
other components of similar characteristics should 
not be employed with success. It should be assured, 
however, that such components are of an equivalent 
type and that they can be accommodated in the 
space available. 

PRACTICAL TELEVISION FEB. ISSUE 
NOW ON SALE PRICE 1s. 3d. 

Aerials form the main topic in the current issue 
of our companion paper which is now on sale. An 
article on slot aerials is continued in this issue, 
whilst another article gives all the general details 
of aerials-material, dimensions, etc. Details are 
also given for the construction of a Useful Calculator 
which enables values of resistances in parallel, con- 
densers in series, etc., to be worked out. Modification 
data will be found in another article which will 
enable existing receivers to pick up transmissions 
from the Continental stations in suitable localities. 

Amongst other articles will be found one explain- 
ing the fallacy of thinking that a very high resistance 
meter is better for accuracy, whilst details will also 
be found of a neat TV Table which may house 
an extension speaker. The Servicing article in this 
month's issue deals with the Ambassador TV4 and 
TV5. 

Other features include the Beginners' Guide to 
Television, Telenews and Problems Solved. 

Information Sought 
Design of a 'scope built around the ZC8932 required by 

J. Martin of - Stirling. 
Circuit of the R.1093 required by A. R. Tinkler of Leicester, 

who also wishes to contact anotherenthusiast of his own age 
(15). 

Details of an ex -American Air. Force receiver which covers 
190 to 550 kc s and has six valves. It was intended to work from 
a dynamotor -input 28 volts, output 250 volts. It carne from 
a Liberator bomber. K. Bailey of Norwich requires this informa- 
tion. 

F. J. L. Griffiths of Hereford requires details of a pre-war set 
which consisted of a 6A6 transmitter-one half oscillating and 

the other modulating. The oscillator was crystal controlled. It 
appeared in a magazine. 

R. L. Tetley of Edgware asks for details of an ex -government 
receiver which appears to be R.I074. It is totally enclosed and 
incorporates nine valves. 

Details are needed of a pre-war Goodson (?) five-valver. It 
had two type 60 valves in push-pull in the output stage. R. Fairley 
of Barrow asks. 

G. K. Young of Southend-on-Sea seeks information on a radar 
set type 43. A circuit alone would do. 

A negative earth EHT and deflector circuit for use with the 
12in. VCR13I tube by J. H. Wickham of Wembley. 

.1. Martin of Bannockburn requires details of an oscilloscope 
built around ZC8932. 

D. Sadeke of Ilford requires details for fitting a pick-up socket 
and an " S " meter to the R107 receiver. 
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Volume Controls 80 
Log. latios.t- I)i _huu 

Viegoh , Long 
spindles. t ',ear 
_aerant e. Midget 1:ai8- 

type. 
An Sn, '.l IJ.P_Sw, 

BAND 3 T/V CONVERTER -185 Mc, s-199 Mc/ 
Suitable for London, Birmingham and Northern Transmissions 

£2 - 5 - O post free 
highly successful unit (H'H'e,rld circuit), 

incorporating variable oscillator tuning, Midget 
BVA" salves, etc. Chassis size 7 n 4 s in. 
Thousands already in use. Suitable for most 
types of T'V sets, TRF or Supechet. Kit Of 
parts 45!-. Blueprint 1,6, Powei pack kit 
Switch kit (Band I- i3attd 3 Ae sysitcbingt; 

COAX I 

8n na 

QEe u\1.] 
8d. yd. 

L .. r 
3 

,I,inear 10,011) .1 p, _i 
1) t, thPte. pp 

huis - 3 Aleeoltms. t ,.po, Coax ., , +. 
Le -witph 4 , 

t.et Coax plugs,1 2.co. tt 
- 

ì°,,1 

sockets, T Couplers ieat a" 9d. d. 
13: Outlet boxes, 4'6, I 

U Y 

TWIN-FEEDER, 804111ns, 6d t -it J frs, 8d: yd, 
TWIN SCREEN FEEDERS, 60 ohms, 13 yd, 
50. OHM COAX CABLE, 8d y3. 'an, dia. 
TRIMMERS Ceramic, 4 P t pr., 94. 100 pt 
MO pi.. 1.3, 249 pi., 18, á0u pf.. 1:9. PHILIPS 

66 --all Post free. !!'firing and aligning 
above 20:- ek t ra. 
Full ranee of Band 'aerials in stock. Adaptors 
from 7,6 per set. Indoor dipoles, 66. Outdoor 
with cables ..13:9. Band I -.-Baud 3 cross- 
over filter ttnit, 7'6. Variable attenuatörs 
6 db ---36 db, 7 6. BBC Break -through Filter, 
suitable for BBC pattern rejector, 8,6. 

ALL -WAVE RADIOGRAM CHASSIS 
3 WAVEBANDS, 5 VALVES 

0,N'. In n,.-.: 0 Ill. 1.1 PEST 3111)(:LT 
1 

51.5-. 2.. n en. F, 1 a 

Ì 15". 1 t 10' t.RH." 
Brand re, ,n 14 1 auu ., 1 v.. 4 ,,, U ( l 

Beehive Typ e--2 to 81. 10 ,) F 1.3 each, 
11 .t I t' 111 kel, Thai, a 

RESISTORS. -Pref. values 10 ohms 10 oegahonts,1 1 lo,, l t ' i- ., t 1 vel 
CARBON WIRE -WOUND lAf : t = t k D I I t hasSis 

ZO ; Type .. 3d, l 5 r. t ohm,-- 1 3 . t . I 1( s tr ].,r er, t a 39 8 t a. 228 0a 288. 
54 1 e.. 60, 1 lo :. 

( 
i0.000 1,6 : tnu ,« I ut rw in ob- to I tFULLI WAVE BRIDGE SELENIUM RECTIFIERS. 

9d, la w. ohms 2 klrgnel t -a1 te 1 ready : r ore. Sensitivity 0 o np, 8;9, 3 15'8; 
10 ; Type,9d. I 00(1 - 1 9 and Quality at LOW Cast. a.,24.6. 
5 Type 1'- I OCO t`1,as .isolated oº . BARGAIN ( I MAINS TRANSFORMERS.-M .de, 

1.., Hi-Stab,,, 2¡ 1 w. burs 23 I_ and 4, 0. PRICE `+' bn Worksbope t 'Cup tnpìe speo. Puny int 1 , 

WIRE-WOIIND POTS i 3w LAB COLVERN Etc 8 t? n. epeaó r: t a*,It, 20. .ri 25 . and F gnai 1 RADIO AND AMPLIFIER 

l re _et M T:v, Typo >t d urd e pot, .t.,n. i Valve De Luxe, P1101-131111. 'version, 7 watt output, 1 'TYPE.-- 2l1 i` W . 5 t . de C i. 

Kneeled Slotted Knob. Spindle. High Grade, £12710 0, U.'. di' . ir .e re, t h v a t Ht ,., 21 e . C R T HTR 
1 ISOLATION' TYPE L5v lwkag with ue ,,,t1,0 u, 

Oa 8,, - ,, boost voltage, Rahn 7, 1:5a, 2 v., I s:, 
13 ,,_ 100 Ditto wisp main, t 

1 

4910 2 0.. 1 8. 6.pecial to cider. SPECIAL 

All values 25 ohm, to bU - All Values. 100 ohms to 
h 3¡ ea 0 K 4 50 K., 5t6 , 1130 K.. 8 8 
Ditto Carbon Trask. WW EXT. SPEAKER 
all K. to Sieg., 3i- V CONTROL, 10 

CONDENSERS.-INica or Mira. 1 All r " iluz ! 

3 pr to 5801 6d. ea. Ceramic type pt, 5; 00. 1 

pf. as available, 7 9d, each. Tubulars 4a0 y, Hunts 
..t 1(.0 000 .001 00 .01 and 1 255 -,. 9d , 

03, ,1400 v, Hunts 1.C.4.. 1i- Ranis, -1 8. 
Aunts. 19 .11,:505 v. Loa'. (8implera, 36. 

001, 5 kG T(,C , 5,6 001 20 kV. 'roc.. we. - Sin I I 106 8 t' .t 106. OUTPUT 
1 

ALIIMINIiIM C1LiSSIS,--18 s,w , Plain, undtilled TRANSF Standardpentode.48 ditto ppe.i 
STANDARD 3 WAVEBAND COIL PACK.813e olded 4 sidas and riveted corners lattiee ftzíng hoIea 1 ºt 1 m. de th 4 pos. Switching, 111.40-m, Strong und soundly aonrn steted with 2:?tn sïdee ; prim.. an all 9, a íl pentode 3 9 Midget 9 1 utrerl 
:He(1 ehort, Gram. Dual -core voll., prnal,gned for : ln s 4in 9in z óin 5'9 llin x 7in 9 

pentode ,1+3. etc.), 46, 

3 very sensitive and eíl t Coil Pack. 6fn. z 3fn , 36;8, hin (Peso188 din ( n . III it .,d 

Manufacturer's Surplus.Bargain Offer, 27.6 
1 

186 Map.. 20 .tn.UoStma pte 1 216. 

SOLON SOLDERING IRONS t>00 `30 r23(1.255v4, SCOTCH BOY, EMITAPE tün I 0 t 30.- i ,g 10 in. ft. . and 5 25 1 Ple e , 35 . 

tt Pe 1 

playins 1800ìt, reel 45.-, } p tare( good 3L1 k h_ t.d, t+pped Q.P. lu,n_., 24'6;- 
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VALVES 

GUARANTEED ._.. .. .__ ...___- 
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11 
CL6 , 10.6 PC T.81 89 12 6 

8Dh.3rJ 9 fF47 1061Pí81 116 
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ELECTROLYTICS, ALL TYPES NEW STOC 
Tnbular Wire Ends r i30 

1;1' 1 9 Can Types, Clips 3d: ea 
v- >m) 21-- c,0 , C.('.,`. 4¡6 

BS 6ï.0 2 3 4"d' 

T,. 2.6 16' 1.1 5; 
l-. 1J,¿b, 4'6 t 1 1IIL )6 
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SENTERCEL RECTIFIERS. J t l. i, 9 t, iTi r- 
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RECORD PLAYER BARGAÍN 
3 -speed COLLARO gram snit with to t o i 1 

pick-up, £519.6, 1' . 4 -speed COLLARD 
gram unit withstudio type t k.up, 6 gas 

3'6. Latest odes GARRARD 3 -speed 
Aatochan ern ith. manual or auto stop positions, 
81, gas., parr. 4;6 GARRARD and COLLARD 
4 -speed Antoehaugers available hrom 9' gas 

rr. 116. 

lin, s 9ín. 8;8 ; 14ín, x Olin.,106 ;-and 18ín, x 

SPECIAL PRICE PER SET 
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motor lost Bt 633.0 0. -ct l"!,,,, 43 e ta,,,. s Lhn,0-, 04 "r211,.. 88ete. 
,,vrpl,6rr lit ten .st ,,r e1 dudtir.:,# , t1 : TYGAN FRET :Murphy Patter 12in. 1 L 

. 'Tooker, 63.12,6,...ern 

i 

i ,, 1áu,,, 3 ; toìn. s _Fn>, 4;- , te. 

TRS RADIO 
COMPONENT70BRIGISTOCK ROAD, THORNTON 

TYPES 10 de meeay :.par 3lewma.t r, 36¡-. 
¡ Mrll d Amp., 35 O - 9t1.3E IiEATER 

TRANSF P , t 50 . + 3 t. ra 
t_] ,, .Yn a. or 16 . a a., .6 n. _ t. . , a, . . , , 

16A. 

1 

L.F. CM/RES.-10 H -r 6 - ; t:r H 7 nup.. 
10'6,10 H 12n up., 106 0 H. 130 n 150: 

LOUDSPEAKER.-PM. 3 OHM a ,, ïeie-., 17,6 

1 1,81. TUNER -11141T i87 mc:s--105 me by Jason. 
f 

Ss 9eperthed in Until() Co. 't r,..tor. Designer 
Ay red Krt ' pain to build this ,uo i , b,shty 
buox=ºiuton5t.drilledchas+.- ad1.13:+t1,.. uoiIsanrl 
t; a+rii, 4 13!":1 u_ twt,tre valve sod .ell .tomporients, 
et, tor only 26;10'0 t. tree- SIIPERIOR 
TYPE GLASS DIAL (as iflustratodb- 
'n 1t.s edge lit ley 2 pilot i 

i HIu ..iatedt.u,lh k,ch lt te.ariu, 26 ...._ 

SPECIALISTS (Est. 1946) 

HEATH, SURREY (THO 2188) 

50 yards Thornton Heath Station, Buses 130A, 13, 159, 166 & 193. 

Listed abaca are Duly a ion ítems Tram our very tara' stook. Send 3d. stamp today for Compl de -Bargain List, 

-6 p.m., I p.m. Wed. OPEN ALL DAY SAT. 

7'o,;,e., a.,&ö; -, to ;(b.7_., _,.r. 1; I, 1!G,1?" 
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BREAK THAT SOUND BARRIER 
DULCI High Fidelity equipment reveals the hidden beauty of your 

Records and brings the atmosphere of the original broadcast to 
your Radio programme. Enjoy your home entertainment with new 

realism at lowest cost. 

FM (VHF) TUNER 
Outstanding design and 
performance. Self - pow- 
ered to work direct into 
any Amplifier or Radio. 
Magic Eye tuning indica- 
tor. 3 -stage I.F. amplifier. 
Pre-set output level. 
Panel size 10:; -.in. x 5tiin. 
(cut o u t 9i -in. x Sin.). 
Switching incorporated 
for connection to Pickup 

sockets, Amplifiers and Tape Recorders. 75 ohm Aerial input. 
Negligible radiation. Highly sensitive and designed for top 
quality reproduction. Price E17.10.3 inc. tax. 

* Direct from 

MODEL H.4.T 
A Self Powered AM/FM 
TUNER CHASSIS. De- 
signed for high sensitivity 
and quality performance. 
Covering VHF, Short, 
Medium and Long Wave- 
bands. Ideal for use with 
high-fidelity Amplifiers. 
Magic Eye Tuning Indica- 
tor. Full A.V.C. Chassis 
size 8jJin. x 12in. x 77in. 
Price £20.17.0 inc. tax. 

HIGH FIDELITY AMPLIFIER G.A.4 
4 watt 4 valve circuit with a frequency response of 40-15,003 
c.p.s. Neat Control Pane!, size 6in. x 4in., on fly leads 
for individua! mounting (main chassis, loin. x 4in. x 
Input selector switch matching to Radio, L.P. and 78 r.p.m. 
records. Separate Bass and Treble Controls giving wide 
range of cut and lift. Volume Control. Rotatable Mains 
Transformer for hum cancellation. 

MODEL 
AMPLIFIER and associated 
tone Control and Pr e - 
Amplifier Units builtstrictly 
for Ultra -Linear High Fidel- 
ity reproduction provide 
superb equipment for 
domestic use or in assembly 
hall holding up to 500 
people, being rated at 10 
watts (peak 14 watts). 
Technical performance fig- 
ures are impressive. Ver- 

D.P.A. 10 
satile control, even of 
output impedance related 
to negative feedback, malces 
it obvious that Dulci are 
fully aware of the require- 
ments of the serious audio- 
phile who insists on fullest 
control and precision in 
sound. 
Price 15 gns. with tone 

control. 
19 gns. with pre -amplifier. 

Manufacturer to other Enthusiasts 

DULCI COMPANY LIMITED, 97-99 Villiers Road, London N.W.2. 

Write for details to Ref. P.W. 

WILLESDEN 
667819 

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 
MULLARD 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 -4Y- : OSRAM E.M. PLUS TUNER - 
2/6: MULLARD HIGH QUALITY AMPLIFIER MANUAL 
(contains F.M. details) - 3/6 ; DENCO F.M. TUNER-I/6. 
Send 25d. postage, stating lis,s required. General Companents 

list also available. 

L. F. HANNEY 
77, Lower Bristol Road 

Bath 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSRECEIVERS. Type " 38 " (Walkie-Talkie). Complete 
with 5 Valves. In Metal Carrying Case. Ready for use. Less external 
attachments. 30/- per set. ATTACHMENTS for use with " 38 " 
TRANSRECEIVER : HEADPHONES, 15/6 ; THROAT MICRO- 
PHONE with Lead & Plug, 4/6 ; JUNCTION BOX, 2/6 ; AERIAL 
2/6. 
TRANSRECEIVERS. Type " 18 " Mark III. TWO UNITS 
(Receiver & Sender) contained in Metal Case. Complete with Six 
Valves, Microammeter, etc. LESS EXTERNAL ATTACHMENTS. 
£4/10/-. 
TRANSMITTERS-T.I154-Complete all valves, etc., etc. 
Perfect order. 3 frequencies. £2/7/6 in transit case. Delivered 
U.K. 
RECEIVERS. Type " 109 " 3 -Valve S.W. Receiver with VIBRA- 
TOR PACK for 6 Volts. Built-in Speaker, METAL CASE, £5. 
BOMBSIGHT COMPUTERS. Ex-R.A.F. BRAND NEW. A 
Wealth of Components. GYRO MOTORS, REV. COUNTERS, 
GEAR WHEELS, etc., etc. Ideal for Model Makers, Experimenters, 
etc., £3. 
LUFBRA HOLE CUTTERS. Adjustable ¡in. to 35ín. For Metal, 
Wood, Plastic, etc., 7/-. 
RESISTANCES. 100 ASSORTED USEFUL VALUES. Wire 
Ended, 12/6 per 100. 
CONDENSERS. 100 ASSORTED. Mica, Metal Tubular, etc., 
15/ -per 100. 
PLASTIC CASES. 14ín. x IO7in. Transparent. Ideal for Maps, 
Display, etc., 5/6. 
STAR IDENTIFIERS. Type I A -N. Covers both Hemispheres, 
in Case, 5/6. 
CONTACTOR TIME SWITCHES. In Sound -proof Case, 
Clockwork Movement. 2 Impulses per set. Thermostatic Control, 
1.1/6. 
REMOTE CONTACTORS for use with above, 7/6. 
MORSE PRACTICE SET with Buzzer on Base, 6/9. Complete 
with Battery, 9/6. MORSE TAPPERS, Std. 3/6 ; Midget, 2/9.. 
METERS & AIRCRAFT INSTRUMENTS. Only need Adjust- 
ment or with broken Cases. TWELVE INSTRUMENTS, including. 
3 brand new Aircraft Instruments. 35j- for 12. 
CRYSTAL MONITORS. Type 2. New in Transit Case. Less 
Valves, 8/-. - - - - 

Postage or Carriage extra. Full List of RADIO BOOKS, 2(d. 
SOUTHERN RADIO SUPPLY LTD. 
11, LITTLE NEWPORT ST., LONDON, W.C.2. GERrard 6653 
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° [rattle YOE 
dTERS O°N THE V.F.O. 

By O. J. Russell, B.Sc.(Hons.), G3BHJ 

SEVERAL misconceptions appear regularly con - 
cerning V.F.O. problems. Generally speaking, 
V.F.O. problems boil down to a consideration 

of either frequency stability or of arranging for a 
definite frequency coverage so as to cover a given 
band comfortably. As far as frequency stability goes, 
there are many aspects that determine the final 
performance of the V.F.O. These are worth consider- 
ing carefully, as they are often glossed over or other- 
wise neglected, sometimes with disastrous results. 

From time to time new " magic circuits are 
announced for which exaggerated claims are made 
with respect to frequency stability. Generally, these 
circuits turn out to be thinly disguised versions of old 
and familiar circuits. The recently heralded TESLA 
circuit, for example, is our old friend the familiar 
Colpits. Let it be stated once and for all that " other 
things being equal "there is not the slightest difference 
in stability between any of these circuits. Thus, with 
correct design one oscillator circuit may be made as 

stable .as another. This will immediately create 
dissension among the proponents of the so-called 
Clapp circuit, whose originator would now appear to 
be Harries. However, the saving clause is " . , . other 
things being equal." Briefly, -the equality' is that the 
oscillatory circuits of the oscillators should be of the 
same Q value. 

Why then is the Clapp circuit so popular-? The 
great popularity of the Clapp circuit is not based on 
superstition, but upon experience. It just so happens 
that the Clapp combines two requirements for a 
stable V.F.O. very happily. Thus, with the usual 
circuit constants the coil inductance is relatively high, 
and this gives a good coil Q. It -is not generally 
realised that the Q of a coil increases with both its 
length and its diameter. Furthermore, the Clapp 
circuit ensures that the valve is effectively well tapped 
down the tuned circuit, so that valve capacities and 
variations are of little importance. However, Other 
oscillator circuits will give effectively the same 
performance as a Clapp circuit, provided that a 
high -Q tuned circuit is used, and that the valve is 
loosely coupled to the tuned circuit by tapping it well 
down the coil. In fact, before the Clapp appeared, 
E.C.O. a n d similar oscillators o f 
stability equal to crystal control were 
built by amateurs by paying attention 
to the importance of high -Q tuned 
circuits and of loosely coupling the 
tuned circuit to the valve. Thus, Figs. 
1, 2 and 3 show the relationship be- 
tween the Clapp circuit (Fig. 1) and 
redrawn as in Fig. 2 to show how it is 
a "capacity tapdown" equivalent of 
a conventional E.C.O. (Fig. 3), with 
the valve well tapped down the tuned 
circuit. The virtue of the Clapp is that 
it provides loose coupling actimati- 

caíly with the usual range of component values, where- 
as with an E.C.O. the adjustment of taps on the tank 
coil for optimum performance is a fiddling operation. 
Despite this some amateurs were able to obtain stability 
of the same order as a crystal oscillator with " tap 
down " methods applied to the E.C.O. Indeed, the 
Franklin circuit achieved its stability also because of 
the very loose coupling between the valves and the 
tuned circuit. 

The Layout 
The point has thus been made, that it is not so 

much the circuit that matters but the arrangement of 
the circuit. With the Clapp as _'virtually the 
" standard " V.F.O. circuit, one should consider 
what arrangement of the Clapp will give optimum 
stability. First, the higher the mutual conductance 
of the oscillator valve, the less coupling need be to 
the tuned circuit, so that a valve of the highest mutual 
conductance would seem suitable. Especially suitable 
valves are the 6AC7, 6AG7, 6CL6 and 12BY7, in 
particular the 6AC7 which has an effective mutual 
conductance of around 14. However, the beneficial 
effects of high mutual conductance are not obtained 
by plugging one of the above valves into an existing 
Clapp oscillator. In fact, it is conceivable that this 
might even deteriorate stability, as high mutual 
conductance is generally achieved by very close 
internal electrode spacings in the valve. Hence, 
slight variations as electrodes expand during "'warm- 
up " become proportionately greater with very close 
electrode spacings. The actual coupling of the valve 
to the tuned circuit must be reduced to obtain any 
benefit from increased mutual conductance. For- 
tunately, in the Clapp circuit one has merely to 
increase the value of the cathode and grid -bridging 
condensers-Cg and Ck in Fig. 1-to reduce valve 
coupling to the tuned circuit. 

As is wellknown, if the grid and cathode bridging 
condensers are made too large, the circuit will not 

Fig. 1.-The Clapp oscillator. Fig. 2.-The " capacity tap" E.C.O. 
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oscillate. Therefore, for optimum stability the con- 
densers should be made just large enough to ensure 
comfortable oscillation with a given oscillator set-up 
whatever valve is used. Of course, if a valve of 
different mutual conductance is substituted, smaller 
or larger, grid -cathode condensers may be required. 
Moreover, if a coil of higher Q is substituted, larger 
condensers may be substituted, with an attendaht 
improvement in stability. In fact, " oscillation 
ability " with given sizes of grid -cathode capacitors 
is a good test of oscillator coil Q. Thus, those who 
employed the high -Q coils wound with silver-plated 
thick wire on large ceramic formers to be found in 
surplus Service equipments are potentially able to build 
a Clapp oscillator of high stability. Provided that they 
exploit the possibilities of looser coupling offered by 
the higher Q coils by increasing the grid and cathode 
condensers, then the full value of the large coils is 
achieved. However, unless the loosest coupling is 
used, they may be no better off than those using much 
smaller coils. In fact, by not choosing large values of 
grid -cathode condensers the drift of their'V.F.O. may 
be worse than one designed round a smaller coil 1 

Drift 
Drift problems are, of course, one very important 

facet of the stability problem. With the modern 
trend to pint sized " table -top " rigs, the V.F.O. 
coil may be made small so as to crowd it in' toa jam- 
packed chassis of heat producing components. 
This inevitably encourages drift troubles due to heat- 
ing effects, and is not really recommended in view 
of a very simple and elegant solution of the problem. 
The " remotely timed " Clapp takes advantage of 
the proportion of the Clapp oscillator to separate 
the tuned circuit completely from the valve, In 
fact as we have already shunted 1,000 pF condensers 
or even larger ones in the interest of stability across 
both grid and cathode, there is no reason to quibble 

Right 

Wrong 

Fig. 3.-A conventional Fig. 5.- Bringing leads 
E.C,O. from à high -0 coil. 

at the extra 50 pF or so added by taking the tuned 
circuit outside the transmitter chassis, and connecting 
it through some yards or so of coaxial cable to the 
oscillator valve still inside the transmitter (Fig, 4). 
This effectively removes the tuned circuit from the 
heat producing components in the transmitter, which 
is often tightly enclosed anyway, as a TV1 precaution. 
and thus acts as a heat trap and enables the V.F.O. 
to be comfortably tuned from the operating position. 
For the C.W. man, at any rate, appreciable amounts 
of QSY may be effected without retuning the main 
transmitter, and with a typical wideband coupled driver 
rig, only the P.A. tank need be retouched even when 

hopping from one end of the band to the other. 
When trying the " remotely tuned " V.F.O., it will 

of course be necessary to make a solid rigid job of 
the tuned circuit, so that mechanical vibration will 
not cause frequency changes. In any case, the mechani- 
cal construction of a V.F.O. tuned circuit is of the 
greatest importance with regard to frequency stability. 
Moreover, despite the manifold virtues of the Clapp, 
it is like all "low -C" oscillator circuits-particularly 
vulnerable to mechanical movement of conductors 
near it. Such mechanical movements affect any 
oscillator tuned circuit by the slight variation of the 
stray capacities to the oscillator circuit. When the 
oscillator circuit is of the " low -C " type, the effect 
of slight stray capacity variations is more noticeable 
than with " high -C " circuits for obvious reasons. 
Moreover, mechanical stability also applies to the 
coil itself. Unless the wire is tightly stretched on 
the ceramic coil former, slight variations of irregular 
nature may occur in inductance, under mechanical 
vibrations leading to irregular frequency jumps and 
calibration variations'. Moreover, if the wire is tightly 
stressed against the coil former, the effective expan- 
sion under heating is only that of the ceramic former, 
and may be very low. One cannot approach the 

tight winding " standard found on Service equip- 
ment coils by plain hand winding. However, one 
method of obtaining a tightly stressed winding is 
to " hot wind." This involves passing a few amps. 
through the wire, sufficient to heat it appreciably, 
when winding as tightly as possible by hand. Having 
soldered the ends of the coil firmly, the wire on 
cooling when the heating current is removed, will 
shrink slightly and produce the required stressed 
winding. Incidentally, bring the coil leads if at all 
possible directly away at right angles to the former, 
and not away parallel with the coil axis (Fig. 5), as 
this has an appreciable effect upon coil Q. For the 

Fig. 4. -The " remotely tuned" Clapp V.F.O. 
The tuned circuit mar be separated from the trans- 
mitter by using several feet of coaxial cable as 
shown. The tuned circuit is preferably enclosed in a 
screening metal case, thus giving " table top" 

control of frequency. 

same reason keep metal shields, chassis sides and 
so on at least one coil diameter away from the coil 
if the coil Q is not to be appreciably deteriorated. 
Moreover, do not wind turns closely spaced, but 
space by -approximately one wire -diameter..Remem- 
ber also that coil Q increases with both the length 
and the diameter of the coil. For very short coils. 
the Q increases rapidly- as the length increases. How- 
ever, the increase in Q is very small for -long coils. 

(Continued nn page 57) 
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G.R.T. ISOLATION TRANSFORMER 
Type A. Low leakage Wit6E101, 161110 1 : 1.25 
giving a 15:'c boost on .eevxusdary. 

10/0 v 1016 ; 0.3 v., 1016 ; 10.8 s., 
1016 ; 13.1 v., 10!8. 
Ditto with mains primaries; 3218 each. 
Type B. Mains input 2205240 volts. Multi 
Output 2. 4, t 4, 10 9nd l:ì volte. input 
has two taps ht h increase output volts by 
25. and 0 respectively. 7,4W capacity. 
endable for t Cathode Ray 'rubes. Witt 
Tag Panel 21each. 
Type C. Low capacity wound transformer for 
use with 2 volt Tubes with falling emission. 
Input 1201140 ts,. Output ? I 3 

volts ate amps. With Tag Panel, 17 5 na h. 
NOTE. ---1t eesenti..l to 11,6 p 

types with 1.1 , recela oo havin., rie. - 

connected heaters. 

TRIMMERS, Ceranue, 3u. 30,0 1 f., 9d 110 pf. 
50 pf., 113' 250 pf., 1/6 01 nr 711 1 pf.. 119. 

RESISTORS. All valves. 10 ohms to 10 mug., 
w., 4d. ; 3 w.. as., 8d c. l' 

HIGH STABILITY.., 1 ,,.21 v. I/tetrrre.. value 
00 ohms to 10 ., 

v. 

watt 
t 

WIR; 
Mum --10,00t) 

RESISTORS 1 
1/3 

0 watt 10,000 ohms - 116 
15 watt)'. e2I. 
15,000 ohms- 00100 ohms, , ., 19. 1" vv 213. 

12/6 PURETONE RECORDING TAPE 

1,200 ft. on standard, fitting 7" Plastic 
reels. Brand new, boxed, 12/6_ 
Spools 5" metal, 1/6, 7" plastic, 4/3. 
FE RROV OI CE 1,200 ft. Plastic Tape 25¡-. 

0¡P TRANSFORMERS. /Teary Duty 70 m.Á.,416. 
Multira.tio,p Y 1 ill6/6. Tapped small pent de 319. 
L P CHOKES 15/10 H. 60167 mA., 5. ; 10 H.. 

20 mA., 10.6 , 1 H. 150 ruA., 12/6. 
MAINS TRANS. 3.50.0-370, 80 sol., 6.3 v. tapper 

y. 4 a., 5 v. tapped 4 v. 2 a., ditto 250.0.250, 21/-. 
HEATER. TRANS. Tapped prim.. 201)1150 v., 6.3v 

1 -amp., 778 -Lapped sec. 2, 4, t .3 v., 11 amp., 316 , 

prim. 270 v. Sec. 6.3 V3 amp., 10/8 
COPPER PLATED AERIAL RODS. 512m, push 
'siting, 3,- dog.. I 11 11, 
ALADDIN FORMERS amt Colo,-tm., 8d a., -10d, 

in. FORMERS _59318 and Cans TV1`2 'i s 
2,gin. and qin. sq. a 19ín.,23- ea., with cores. 
TYANA.--Midget ,:soldering Trees. 20011411 -s. or 
230/2:50 v.. 16;9. Solon Instrument Iron. 241-. 
MIKE TRANSF Ratio 50 1 3:9 ea. ; 100 s 1 10,'8, 
MAINS DROPPERS m Il n, .Adt. Sliders. .4 
amp. t l0 ohms. 4-3 amp., 1,000 ohms. 43 
LINE CORD.:min., ohms per foot 

per 
, 100 
foot. ohms per Teo 1v-; fid, perfoot. way7d. per foot. 

LOUDSPEAKERS P.M. 3 OHM fin. 17ï6. 
Sin. Goodman, 17,6. lin. sc.410. Goodman 21'-, 
31in. squam.14. 21 , Fin Klass-, 22/6. 
b Goods 10. 101s.. R. xA,301-. 
TSL Tweeter, 1,1172, S'6 112in. Plessey, 307-, 
Sin. 31.1,. 2.5k. n1ì. tapped O.P. Omer., 24/8, 
CRYSTAL DIODE, F.B.C.. 21-, GEX34, 
HIGH RESISTANCE PHONES. 4,000 chins, 1616 pr. 

ICRYSTAL MIKE INSERT by A pre son 
engineered. salty 1 5.11 Bargain 
Pr .e. 818. A t ,efor repaired. 

SWITCH CLEANER Fluid, squirt spout, 413 tin 
TWIN GANG TUNING CONDENSERS. 765 pr 
midget 1I in st I'. in. : 1prn., 10/-. .0005 Standard 
size with lrinnoer-, 9/-; less trimmers, 8/-; ditto 
soiled, 2,6 ; .000 d. 3-gang, 7/6. 
SPEAKER FRET. Expanded 3000.5! Silver, 152in 

01Mn., 2 ea.: l ldin. x 12 in., 3/- ea. 
GOLD CLOTH. 1..=i n. x 25in., 5/-; 25in. x 36i/1..15/ - 

VALVES 
All Boxed , 1/8 Nest & Guaranteed 

SAS RAM) 6/6 10,5 

I 0118 054 ! 6AL5 524 
1)2 - 625 12AT7 

Fî 2/6 61(6 1'A17 
E.5,,..171148 I 0Kî(0 

' 
EBC41 

x151 EBJ4 1 
E1191 EBF80: 

0.1'47 316 HVR2 ECL80 

EF112 3D6 (near) ECH4.2 

PEN 415 611631 68E7 EF41 
E 

íl6 08 I 

EFSL41O 

B t G6 6V7 616 G ( 12716 EL84 
11113 6 6%4 1 111.32 : 

EZ40 
,506 6X2 HVRlA i 

KT33C 
F0 807 1 PENS MI4 

t f TIT EF39 1 VP23 ¡ 
P31,1'1,41 

IKi 

8/8 
IRi 
1T4 
IS5 
354 
3V4 
úI.'4 

64146 
IiAT6 
627 
6K8 
siSL7 
6S/S7 

6V613T 
L Beg 3 

11E50 
Sylt. Rea 

Ernst 11;6 1 1:24 
E'L80 51. 1/25 ELK , 6527 

We have no connection with any other firm. 

1 

d- 

1957 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W . 110.711 In. LATEST VtUI LARD. 
M.VV. 200 50 n. LC1142, 11141 EBC41, 
LAI-. 800 u,. -1.000 m. LL41, ER -10. 

12 month guarantee. 
A.C.71111 711 N. 4 -way Switch; S10 tMediuin- 
Long-Grain. A.V.C. and Negativefeedback 
4.2 watts. Chassis 131 x 5/.x 2; in. Glass Dial 
10 s ijin, horigontal or vertical available. 

Pilot Lamps, Four Knobs, Walnut or Ivory. 
hatred ed a alihr ate J Chassis isolated. from 

mama. T.S.L,Tweeter Supplied Free 

10 gns Carr. s Ins., 4/5 

11,1.144: Deposit 25.5.0 and is monthly 
paymcuis of £l. 

AM/FM RADIOGRAM CHASSIS 
Ilrenrement 13io nies. s 7in. high. Dial 

tout wired only 101in. s 21in.5 valve 
1lue .metal rect., palm -scket piano key 

echange, tone control, met long and 
V.H.F.waveband,. Valve line,.p . ECC8:3. 
ECIt. 1, Eb'S9, EAI1C80, EL41. For A C. 
mahae 103-150 v. 

PRICE £16.1.9:6 Carriage 1016. 
MATCHED SPEAKERS FOR BOTH CHASSIS 
Ain., 1916 ; lein., 25/- ; L:ies., 30(-. 

B.S.R. MONARCH 4 -SPEED RECORD 
CHANGERS 1957 MODELS 
Brand new and fully guaranteed 12.m,ath,. 

1 

NOT JOB LINE REJECT STOCK 

Designed to play 18, 33, 45, 78 r.p.m. Records, 
7in., 10in., 12in. Lightweight Xtal pick -or, 
turnover head, two separate sapphire styli, 
for Standard and L.P., each plays 2,000 records 
Voltage 209250 A.C. 

OUR PRICE; £81.5.0 each, Post Free. 
Terms : Deposit. £5 and 5 monthly payments 
of £3. Space required 14in. z 122 in. Sm 
above and 3in, below. 

TRANSISTORS 
JUNCTION TYPE (RED -SPOT) 

Eor use in Radio Control, Signal Tracers, 
Local Station Receivers, Oscillators, Transistor 
Volimetern, Mieroph toe Pre -Amplifiers; etc. 

BRITISH 10/- each. Brand New. 

May be used in ]Hare of Milliard OC71 

COLLARD AUTO -CHANGER RC531 for 78 
r.p.m. 10in. and 11in. secords. Brand new in 

tweight rnakee's boxes ; High impedance lightweight 
Pick-up with sapphire needle, will match any 
Amplifier se Radio Lees than half price. 

5 f ., 
1 and in e.. 5/6. 

rry N5 c.ò:.11. 
ALLDRY UNIT POWER PACK. Replaces 
Battery B114, etc., 69 v. plus11 v. Size 4,io. x 
31in. x 1fin. 4.pin Socket. A.C. 2001250 v' 

FAMOUS MAKE. 1,1ST PRICI bbl. OUR 
PRICE, 19/6. Ready for use. 
B.S.R. -MONARCH speedd Motor and Turn- 
table with seler ling switch for 33. 45 and 78 
r.p.m. records. 100-110 v. and 1110-150 v. A.C. 
50 cps. Also 13.6.R. MONARCH Lightweight - 
Pick-up with Aros Etal turnover head, separate 
Sapphire styli for 1..1'. and Standard record, 
SPECIAL OFFER, THE TWO! £412.6 post 2/Ii. 

T.V. PRE -AMP (MeMICHAEL). Tunable 
Channels 1 to 5. IV) ill Amplify Output of your 
Band3 Converter.)_ Midget size High Gain. 
Ready for use. (I LT. 00 v., L.T. 6.3 v., .3 
amp. required.) BRAND NEW, 25/ --each. 
MAINS POWER PACK for. above, 25/- extra. 
SUPERHET COIL PACK. .27/6 Miniature 
size 21in. s -;in. Rim. HIGH- q, _Dust 

cored Coils. Short,- Medium, Long, Gram 
Switching. Single Isole fixing with -connec- 
tion diagram, and circuit. 465 Kern I.F. 

TELETRON BAND III CONVERTER 
For London, Midland and Northern LT,A. 

MARK I 
Suitable all T.V. makes. T.R,F or Superhet. 
Ready wound coils, two 17E80 valves, all 
components, punched chassis, circuit diagram, 
wiring plans. COMPLETE KIT for mains 
operation 100-150 v. V.C..23.10.0. 
As ABOVE less POWER PACK. 'Re4[rre, 
100 v tl mA. SOT. 6.7 v. 1 a. L.T. £1.5,0. 

Mark II cascade .£1 extra each Kit 
Mans Transformers to above Spa 10/6 
Mil. Contact Beet. 250 v. 50 mA. 8/6 
B.B.C./I.T.A. aerial .crossover unit ... 7,/8 
Punched and drilled chassis .. ,.. 3.9 
Larger h assis for Mains Model 6/-- 
T'elet on C ilset with plans . 15/ - 
Full plans and circuit details ... ... 6d. 

Volume Controls 80 COAX 
Long spindles. Guaran- 
teed 1 year. -Midget, 
10,000 ohms to 2 Meg. 
No Sw. 

3/- 41 419 
Lin or Log Tracks. 

Semi -air spaced Poly- 
tlraseinsulated. tin. dia. 

dos 1 d rare. ILI 
Losses, cut 700% u. pi. 
STA Sú.4110 

.lin. Coax sm., yd. 

COAX PLUGS... 1;- DOUBLE SOCKET ... 13 
SOCKETS ... 11- OUTLET -BOXES ... 4/6 
BALANCED'TWIN. FEEDER, yd. 66. SO or 300 olnm. 
DITTO SCREENED per yd. I/-. SO ohms only 
WIRE -SOUND POTS. 3 WATT. Pre -Set Min. 
T.V. Type. All value, 05oh to 30 K., 3/- ea. 
50 K., 41, (Carbon 50 K. to 2 mo 
WIRE -WOUND 4 WATT. Pots. lln. Spindle. 
Values, 100 ohms to 50 K., 5,6; 100 K, 616. 
CONDENSERS. New toclk. .001 told. 7 kV. 
T.C.C., 5/6 ; Ditto, 211 kV., 9/6 ; 100 pf. to 500 pf. 
Micas, 6d.; Tubular 600 v..001 to .01 mfd., 9d.; 
05, .1, 1, .25, 1/6 .51350 v., 1/9 1.350 v., 9d. ; 

1/600 v 1,3 ; .1 odd. 000 volt 41 
CERAMIC CORDS 500 v., .1 pi. to .01 rnfd., 10d. 
SILVER MICA CONDENSERS. 10 5 pf. to 600 

1/-; 6710 pl. to 3.;0011 pf., 1/3. DITTO 1°, 
1.5 pf. to 500 pf., 1/8; 515 pl. to 5,1100 pr., 2/-. 

IF. TRANSFORMERS 7/6 pair 
465 Kes Slug tuning Miniature Can, 21in. x 
'in z -in. High Q and good bandwidth. 
By Pye Radio. Data sheet supplied. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1/3u0 v. 2/ .100/25 v-. 1/- í+1.6ßï00 v. 518 
2,4pu 21_ 18óO'110 v. 41616+111500 w, 0/- 

4S0 v 2/ .16+16/500 v. 15+201950 v. 518 
'470 Y. 2/3! 61 + /35) v, 418 

4/7010 r. 2191 CAN TYPES 3 +32,'450 v. .816 
10/460 v. 3/8 ;Clips ' -.36.50+50;336 v. 71- 
1015011 v 91--116/450 V. 3/6 64+120/2 71 v. 7/6 
71/450 5/6 ,301350 v, 4, 100-200/275 y. 

/'í v 1/9 )64/350 v. 5/6 12í6 
51625' I/9 00/12 v, 3/-11,000+1,000/6 V. 

0150 y 2/-18 +10/420 v.5/- 6/6 
emew Base Type 512, 8/500 v. 3,0 : 10/500 v., 4/-, 
SENTERCEL RECTIFIERS. E.H.T. TYPE 'FLY- 
BACK VOLTAGES. K3/25 1 kV., 5/- ; K0140 3.2 
kV., r K'/45, 3.6 kV., 7/6 10/551 -4 kV., 8/-; 
K3¡100 8.kS 14/8 MAINS TYPE. CONTACT 
COOLED 250 v. 50 mA., 8/6, 55 no A., Sit 
COILS W earste, P type, 3'- each. Ornuor Midget 

Q' f le adj, dut core, 41 h All ranges. 
TELETRON. L. A Med. T.R.bwith reaction, 3/8, 
FERRITEROD AERIALS M. W., 8/9 ; M. a L.,1216. 
T.R.F. COILS A/115', 7/- Pair. H.P. CHOSES. 2/6. 

ALUMINIUM CHASSIS. 18 s.w.g. mrdrilled. 
M. ith 4 sides, riveted corners and lattice fixing 
holes, /lin. shies, 7 x lin., 4/6 ; 9 o Sin.. 5/9 ; 

110bin.,6/9 ; 13 x tin., 8/6 ; 14 _01 lin., I0/8; 
13 x 14in., 1218; 18 x 18 x 3i1/., .16/8. 

FULL WAVE BEIDGE SELENIUM RECTIFIERS. 
' 51 or 12 v. 11 -amp., 8/9 :3 a 11'3 ; 4 a., 17/8, 
CHARGER TRANSFORMERS, Tapped input 200/ 
'S0 v for charging at 1, 6 or 1.2 v., 11 amp., 13,16 ; 
4 -amp., 211- 
VALVE MANUALS I, II & III, 5/- each. 
TOGGLE SWITCHES. S.P. 2/-. D.P. 3/8. D.P.D.T.4/- 
ACID HYDROMETER. New Ex Govt. Unbrealc- 
ble. ,Packed in metal case 7 v 14in., dia., 4f6. 

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 318 
3 p. 4 -way, 1 p. 12 -way, long spindle 3/6 
VALVEHOLDERS. Pax. Int. Oct., 4d. EF50,.EASO. 
611. B12A, CRT, 1/3, Eng. and Amer. 4, 5, 6, 7, and 
9 pin, 1/-. MOULDED Mazda and Int. Get., '13d. 
B7G, BSA, BOG, BSA, 9d., BIG with ran, 116. 
VCR97, 2+S, BOA with can, 216. CERAMIC EF50, 
BIG, BOA, Int. Oct., 1/-, B7G with can, 1;9. 
BLACK CRACKLE PAINT, air drying, 31- tin. 

Please address all ''Mai 'Orders correctly as below. 

'RADIO COMPONENT SPECIALISTS 307HIT 
EN ALI. 

WHITEHORSE RD., WEST 
CROYDOe list 

N 

Tel. THO 1665. Buses 133 or. 68 pass door. 48 -hour postal Service. P. &P. I/-,.£2 orders post free. (EEOort.Extro.)C.O.D, Service 1/6. 
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110211E CO.iSTIiL-CTOIiS SAY 
!!IT'S TILE BEST!! 

THE '1 SUPEREX 55 " BATTERY 
PORTABLE RECEIVER 

A first-class receiver guaranteed: to give 
reception throughout the country. Equal in 

appearance and performance to most 
commercial models. Cabinet size : 

104" x 8" x 4â_". All parts 
available separately. 
Building Cost, £7. 15. 0. 

Plus 4`- Carriage. 
Send 1/6 for SUPEREX 
CONSTRUCTION Booklet, 

® FOUR VALVE SUPERHET 
LONG AND MEDIUM WAVE 

® LARGE ELLIPTICAL SPEAKER 
87G MINIATURE VALVES 
SIMPLE CONSTRUCTION 

S.R. 3-4 WATT AMPLIFIER 
High quality three valve 
three watt amplifier for A.C. 
Mains 200,/250 volts. Four 
controls give a wide tone 
variation. 3 ohm speaker 
output. Chassis fully isolated. 
Valve line-up : 6SG7, 6V6. 
6X5. Bronze finished chassis 
size Bin. x 4in. x 5in. high. 

r -' Supplied built and tested, and 
PRICE guaranteed for twelve months 

£5. 15.0 Plus 3/6 postage and packing. (90 -days valves). 

good 

TERMS 

C.W.O. 

OR 

C.O.D. 

U.K. 

ONLY. 

THE 
SUPERIOR BUREAU 

PRICE 

16'- GNS. 
Plus 25/- Carriage 

Very elegant in highly figured walnut veneer 
with internal panels in sycamore. Sloping 
radio panel size 16" long x lo/)" high. 
Uncut motor board size 15/` long x 13" 
back to front. Lid panelled in beige leather- 
ette. Two large storage cupboards. Speaker 
chamber large enough for 12" speaker. 
Overall cabinet size 35" high, 34" long, 16/)" 
deep. 

$1pmor 
dä0 SL117/045 

37 HILLSIDE, (HARROW ROAD) 
STONEBRIDGE, N.W,10.E/gar3644 

12 MONTHS GUARANTEE 
17íe., £7.10.0. 141n., £5.10.0. T.V. TUBES 

We are now able to offer this wonderful guarantee. 6 months 
full replacement and 6 months progressive. Made possible only 
by improved high quality of our tubes. Ins. & Carr. 15/6. 
CONVERT YOUR Sin., 10in., 12in. set to 14in., 15in.. 17in. Our 
pamphlet is free, and on many sets it costs only the tube to 
give you these giant pictures. SPECIAL OFFER. 14in., 15in. 
and 16in. T.V. TUBES, £5. Perfect. See them working* in our 
shops. 12ín. T.V. TUBES, £5. Shortage may cause delay : 

enquirefirst. We may have alternative, and can tell you delay 
if any. Ins. Carr. 15;'6 on all tubes. 

IDEAL RADIO OR R/GRAM CHASSIS 3916 
TYPE " 31" RECEIVER 3 wband R gram s/het. 5 valve 

International Octal. Ideal for table 
gram, but still giving high quality rF,v output. 4 -knob control. Bin. P.M. 
speaker. 7/9 with order. Set of 
knobs, 2,'-. Chassis 12in. a 6iº. x lin. 
Less valves. Ins. & Carr. 4'6. 

. 

CONVECTOR ELECTRIC 
HEATER 

9916 
2 kilo -watt (1 or 2 units per hr.) Switched. 
Gilt 0nish. Illuminated grille. Size 26in. 
a 18in. a 74in. deep. 200-250 volt AC/DC. 
Famous Muir. Ideal for home, office or 
works. Iris. & Carr. 16,'6. 

COIL PACK,3!9.3 band, including palr of 465 LF,s 2 -gang 
tond., and printed dial (similar drawing FREE). Post 2/3. 

CHASSCHASSIS 
1f 6 or 6 valve latest type midget valve design for IS, AM,orF.M. Brand new, cadmium plated on heavy 

s.w.g. steel. Size 12 On. x 70/n. as 2/in. Post 1/6. 4 for 4i-, post 
3 -. 12 for 10f-, Carr. 5/-,/ 

By, train Liverpool St. to Manor Pk. Stn., 10 mins. 
1957 Catalogue FREE. Open Saturday all day 

DUKE, & CO. (PW) 
621, ROAIFORD RD., MANOR PARK, I.ON'T)ON> E.12. 

GRA 6677-8. 

TRAWLER BAND R.I155s: The latest version of this 
famous Communications Receiver to be released by the Air 
Ministry. Covers 5 wave ranges : 18.5-7.5 Mc/s, 7.5-3.0 Mc/s, 
3.0-I.5 Mc/s, 1.5 Mc/s-600 kc/s, 500-200 kc!s. As used by 
Coastal Command, Air Sea Rescue Launches, etc. All sets 
thoroughly tested and in perfect working order before des- 
patch, and on demonstration to callers. Have had only slight 
use, and are in excellent condition. ONLY £12.19.6. 

,A.C. MAINS POWER PACK AND OUTPUT STAGE, 
in black metal case, enabling the receiver to be operated 
immediately by just plugging im, without any modification. 
Can be supplied as follows : WITH built-in 64in. Speaker, 
£5.5.0. LESS Speaker £4:10.0. WITH Bin. Speaker, £6.10.0. 
DEDUCT IO/- IF PURCHASING RECEIVER AND POWER 
UNIT TOGETHER. 
Send S.A.E. for illustrated leaflet, or 1/3 for 14 page booklet 
which gives technical information, circuits, etc., and is supplied 
free with each receiver. 
Add carriage ; 10/6 for receiver,`S/- for power pack. 
WIRELESS SET NO. 19 MK.II.-The famous Army Tank 
Transmitter -Receiver. Incorporates "A" Set (TX/RX covering 
2.0-8:0 Mels, i.e. 37.5-150 metres), " B " Set (VHF TX/RX 
covering 230-240 Me/s, i.e. 1.2-1.3 metres), and Intercommuni- 
cation Amplifier. Complete with 15 valves as follows : 6 of 
6K7G, 2 of 6K8G, 2 of 6V6G, and I ea. 6B8G, 61-16, 81148, 
EF50, 807, and booklet giving circuits, notes, etc. Size 17(ín: x 

x 12}ín. Magnificently made by famous. American firms. 
IN BRAND NEW CONDITION. ONLY £4.19.6 (carriage, etc., 
10/6), OR with 12 volt Rotary Power Unit, £5.10.0 (carriage, 
etc., 15/-). 
INSULATION TESTERS (MEGGERS). Read up up to 
20 megs. at 500 volts pressure. Overhauled and in perfect order. 
ONLY £8.10.0. 
A.C./D.C. BLOWERS, 220/250 volts 300 watts. Complete 
with filter pads, branch for dividing outlet, flexible hoses, etc. 
BRAND NEW. ONLY £4.19.6. 
POCKET VOLTMETERS. -Read 0-I5 volts and 0-300 volts 
A.C. or D.C. -. BRAND. NEW and UNUSED. ONLY 18,'6 

U.E.I. CORPORATION 138' Gray's Inn Road, London, 
W.C.I. (Phone : TERminus 7937) 

Open until I p.m. Saturdays. We are 2 mins. from High 
Holborn (Chancery Lane Station), and S mies, by bus 

from King's Cross. 
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Perhaps a reasonable optimum is when the length two -to -one difference between the frequency stability 
is about 1,1 times the coil diameter. Thus the pro- of a V.F.O. that gives a stable note and one that gives a 
portions of the coil and the thickness of wire must definitely wobbly note. This may be proved by 
be considered for high Q coils. Those who complain monitoring successively the fundamental and the 
that a large ceramic former wound, with thick wire harmonics of a V.F.O. An 80 metre fundamental 
cannot be squeezed into 'a " miniaturised " table- may sound ringing and rock steady under keying 

Frequency Frequency on 3.5 Mc/s, while on 7 Mcis the second 
harmonic may betray a slight chirp and the 
14 Mcis fourth harmonic a really noticeable 
chirp that is barely tolerable, while on 15 
and especially 10 metres, the keying may be 
almost unreadable. This does mean that a 
bad note may be cleaned up by a quite slight 
improvement to the V.F.O. 

It is, of course, standard practice to moni- 
tor a V.F.Q. for imperfections by listening to 

3 a high harmonic, as slight changes at the 
fundamental are hardly noticeable, but are 
multiplied up with the order of the harmonic. 
The percentage change is. of course, the same 
in all cases, but .01 per cent. at 1.8 Mc's is 
only 180 cycles, while at 28 Mcís .01 per cent. 
change becomes sixteen times as great, that 
is to say some 2,280 cycles ! Despite the fact 
that one can hear steady V.F.O.s operating 
on 28 Mc's, one still hears chirpy notes on 
top band and 80 metres ! Incidentally, it is 
hardly necessary to mention nowadays that 

cf t LO.s on warming up. neon stabilised H.T. lines are used for the 

Fig. 7.---Zippree- Fig. 8.-Adverse fi"e- V.F.O. Stabilised H.T. dramatically cures 

iable over 
quency.steady, but bad many instabilities and ensures that the 
fluctuations about the .F .O. can be keyed without insuperable 

long periods average valuer, difficulties for H.F. band operation. How- 
ever, one point of concern is residual 

V.F.O. drifting due to heating effects. Provided the 
coil has a low thermal coefficient, the change of 
frequency after the initial warm-up period should 
not be excessive. 

Drift can take several forms. Thus there may be 
an initial " warm-up " drift in the first few minutes 
of operation due to valve heating, when the frequency 

Frequency 

y 

Differing drift behcn-iour 

Fig. 6.-Rapid sett- 
ling to steady 

-,frequency. 

topper, are recommended to try the remote tuning" 
idea, and comfortably accommodate a really efficient 
high -Q Clapp tuned circuit conveniently to hand at 
the operating position rather than squeezing a small 
coil of lower Q in the transmitter chassis ! 

Monitoring 
Naturally the above considerations are not always 

stressed in V.F.O. designs. However, attention to 
these details will enable superior performance to 

) 0 

e . y 
! -B ! CT / SpF 

Cg 

TK 

Fig. 9.-A 5 pr condenser connected as shown gives 
a " velvet vernier" control of a few Kc/r frequency 
shift in the Clapp V.F.O. circuit. CB is the " band - 

setter." CT is the usual tuning control. 

be obtained. Many amateurs operating during the 
sunspot minimum on the L.F. bands, are now awaken- 
ing to the deficiencies of their V.F.O.s when moving 
to the more H.F. hands. There seems to be only a 

Relay 
7 

Cs 

Fig. 10.-Between transmissions V.F.O. drift may be 
minimised by using a relay to switch in a detuning 
capacitor (CS). This shifts the V.F.O. frequency 
outside the band, but the V.F.O. valve still oscillates 
and therefore does not cool off during stand-by 
periods. After initial warming up the V.F.O. fre- 

quency during transmission becomes stable. 

rapidly settles down to a stable value for the remainder 
of the time (Fig. 6). In other cases the frequency may 
continue to steadily drift throughout the operating 
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period (Fig. 7). A steady drift is, of course, very 
annoying, and indicates that thermal effects need 
reducing by shielding the tuned circuit from radiated 
valve heat, reducing the power input to the V.F.O. 
and so forth. Yet another annoying effect, found 
when heat insulation is often reasonably good,, is 
that after an hour or so of running, heat eventually 
percolates to the tuned circuit and causes a steady 
drift. The cure is usually recommended in the form 
of temperature correction by negative coefficient 
temperature " compensating capacitors. However, 
several difficulties can arise in applying negative 
coefficient ceramic capacitors. First, the small size 
capacitors can heat and cool rapidly, while the V.F.O. 
coil (the usual source of frequency drift through 
temperature) takes a considerable time to heat or 
cool under varying ambient temperatures. This leads 
to an annoying phenomenon if the negative co- 
efficient capacitor is not shielded from draughts or 
air currents caused by hot components ; it may heat 
and cool rapidly causing random frequency fluctua- 
tions, as the coil itself may take a considerable time 
to heat. Unless the negative coefficient capacitor is 
in actual thermal contact with the coil former, and 
shielded from air currents, the addition of the 
negative coefficient capacitor may introduce annoying 
" thermal fluctuations of frequency, while main- 
taining the long term stability (Fig. 8). Also, the 
calculation and selection of the correct fixed capacitor 
is often difficult, and the solution previously recom- 
mended by the author has been the use of a special 
condenser with a variable temperature' coefficient. 
This has provoked enquiry as to where such con- 
densers may be obtained. Readers may, therefore, 
be interested to learn that fixed condensers whose 
temperature coefficient is continuously variable from 
plus to minus values are made by Oxley Developments, 
Ltd. These capacitors are low loss air dielectric 
types, and at first sight appear to be a form of split 

stator variable. Actually the moving vanes can be 
adjusted between plates which give positive and 
negative temperature coefficients. Thus adjustment 
gives a fixed capacity but a' variable temperature 
coefficient. Such a capacitor if fitted to a V.F.O. 
tuned circuit as a padder can be empirically adjusted 
for minimum frequency change with temperature. 
A 25 -watt wire -wound resistor makes a good " heater 
element" to warm up the V.F.O. tank circuit when 
adjusting temperature coefficients. A domestic hair 
dryer delivering a blast of warm air is another means 
of rapidly warming the tuned circuit. With tempera- 
ture compensation, particularly when applied to the 
remotely tuned Clapp circuit, frequency calibration 
may be maintained very accurately over long periods. 
The " remotely -tuned " Clapp is, of course, almost 
immune to thermal variations during an operating 
session, but unless temperature compensated, will 
" shift " during the course of the change winter to 
summer. This may seem a " fiddling " point, but 
unless,care has been taken over coil design, drift can 
be several kilocycles per degree centigrade on the 
H.F. bands. Temperature compensation can largely 
remove this drift, which in a shack " warming up 
in the winter from freezing point at the start of a 
session to a warm fug at the end of it may be 20 kc/s 
to 30 kc/s or even more. In fact, short of mechanical 
instabilities it is feasible to calibrate a V.F.O. and 
retain the calibration closely over long periods. With 
Clapp " type circuits, moreover, the calibration is 
virtually independent of oscillator tube changes, so 
that almost "wavemeter" stability over long periods 
is feasible. Moreover, a " vernier " corrector may 
be used to keep calibration " spot-on " with a 
standard wavemeter or crystal calibration point. 
With the " low -C " Clapp oscillator, very smooth 
vernier QSY may be effected by shunting a 5 pF or 
10 pF variable across from grid to ground, as shown 
in Fig. 9, a circuit the writer has described elsewhere. 

CONVERTING A HEARING AID 
(Continued from page 38) 

2. Both ears must be used. 
3. There must be an airtight connection between 

the earphone and the ear so that the two constitute 
an enclosed chamber with the phone diaphragm at 
one end and the eardrum at the other. All other 
conditions being optimum there should exist a very 
fair reproduction of the audible range of frequencies 
at least from a subjective point of view. 

This latter consideration is all-important and can 
give a very much better degree of musical fidelity 
than is in any way possible with miniature speakers 
of any kind (so far experienced by the writer). One 
can get an excellent bass response and transients in 
the upper register are very well reproduced. 

One possible solution is to obtain a second ear- 
piece and lead, and wire these in series. Ear con- 
nection can be obtained by short lengths of suitable 
rubber tubing to fit tightly into the ear. Alternatively, 
the high -impedance connections can be removed and 
leads taken from the transformer secondary. In the 
latter case the output impedance will be about 
30 ohms, and this may be connected to any suitable 
pair of headphones. There are available on the 
surplus market some excellent walkie-talkie headsets 
(the writer paid 2s. 6d. per pair for his !) which are 
illustrated on the front cover of the September, 1955, 
issue of PRACTICAL WIRELESS ; these give an excellent 

match and very good musical reproduction. This 
also applies to the moving -coil headphones of the 
Tank Corps, which also give excellent reproduction, 
but are, of course, much more bulky. 

It is, therefore, quite a good idea to bring out a 
short length of flex from the output transformer 
secondary to which is attached a small two -point 
socket ; into this may be plugged either the double 
headphones or a single low impedance earpiece at 
will (Figs. 5 and 6). 

One further refinement consists of sweating a 
thread of suitable length to the spindle of the wave - 
change switch so that it can carry a knob and thus 
obviate the necessity of having to have handy, and 
use, a screwdriver for this purpose. 

The receiver being completed, all that is required 
is a suitable container for it, together with the 
batteries, Ferrite rod and two short lengths of single 
flex (each about 2 metres) for aerial and earth when 
needed. The writer had used successfully the old 
leather case from a pre-war electric shaver which has 
one large and two small compartments. 

The batteries required are H.T. 30 volts and 
L.T. ] volts. The H.T. current is about 5001íA, 
the L.T. 50 mA. The H.T. battery should provide 
about 200 hours of intermittent listening and the 
cost of running should be about d. per hour. This 
state of affairs should give little cause for complaint 
on financial grounds ! 
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COMPLETELY BUILT SIGNAL GENERATOR 
Coverage 120 Kiss -200 Kc 3î!0I M? Kes. (00 K 2 5 Mcls 
2.75 Mets -3.5 Met04c-:28Me,a. 16 M s- '4'i 484Me.' 
Metal case Min, 6, n c41rn. SI r,. re211, 2eal.ve 
and rectifier. A.C, mains 230-250 t tooilieri '.dation. of 40 

-.p.s. to a depth >f 30 per cent modulemodularon R.F 
output continuously Mariable 100 milli- A,<- í'. W and mod 
switch, variable A.F. output and moving- coil output meter 
Black crackle finished case and whits pafiel. 4c9coracir gluas sx 
minus 2%. £4:1916 or 34:- deposit and ?. sr r ly payments 25t - 
P. ce P. 4,6 extttra. 

COMMERCIAL 'CF:LI:['I$ 
{ONVERTER. 

SUITABLE ANY 7',A', 
ALL CHANNELS 

NO ALTERATIONS TO SI 
Complete with built-in power rough' 
230-250 v. A.C. mains. Crackle lìICH 
case Olin. long, 3.iin. wide, 49Ìn. !tits' 
Incorporating gain control and hem 
switch. Illustrated with cover re. 
moved. 

£3.19.6 Pin. P. & P. 28. 

F4eater Transformo Pii 230-250 v 

Extension Speaker cabinet in r :sl,c wa 1 

gin. P.M. P. & P. 3., 24.6. 

9 ill by fumo ßeakers, 
removed o fr 

<i. be Otily guaraiiteed.., 
&, 6. 126. 

complete with 

FAMOUS MAKE 

TURRET "TELETUNER" 
Covers all Channels, Bands 1 and 3. Valves used t PCC84, 
R.F. double triode. caccole R.F. amplifier, PCF'80, triode 
pentode f.a, and mixer. I.F. output 33-30 Mo's. Easily 
modified to ether! F. outputs. Full instructions and circuit 
diagram supplied. Complete with 12 Coil Sets. (9, 9 fa post 
Knobs, 316. / 2'6 

'Volume Controls. Long spindle less t It n 90 K., 500 K 1 meg, 
2/6 each. P. & P. 3ä. each. 
Volume Controls. Long spindled and switch, ,, 1 and 2 meg. 
4/- each. 10 K. and 50 K., 3'6 each. and 1 i,..-., long spindle 
double pole switch, miniature, o . 

Standard %Vave-ehange Switches. 4 -pole 3 -way, L9 ; 5 -pole 
3 -way, L9. Miniature 3 -pole oat-. 1 -pole waxy, 2.6- 2 -pole 

way twin wafer, 51-. 1 -pole ll i s single wafer, 4'-. Potato & Vegetable Peeler, by famous manufacturer, capacity 
L200 ft High Impedance recording on plastic spool, 41 lbs , Complete with water pump. All aluminium construe 
1216. plus 11- P. & P. Lion. white.stove-enamelled finish. Originally intended for adap- 

lion on an electrical food -mixer, can easily he converted for hand 
operation. 29/6. P. & P. 3/-, 

SIGNAL & PATTERN 
GENERATOR 

Coverage 7. 
Me s 210 Mc 
in five bands, 
all on funda- 
mentals, slow- 
motion tun- 
ing, audio out- 
put, S vertical 
and horizontal 
bare, ;logging 
scale.. In grey 
hammer fin- 
iehed ease 
with carrying 
handle, Ac - 
cheats 1.9 1"S. 

A.C. mains 200- 
250 v, 

£6.19.6 
P. &P.:5;6, 

Or 80 deposit and 
3 payments of 30-. 

COLLARO RC54 
2 -SPEED ALiTO]IAT'IC CHANGER. 
lake 10 records 

mixed. 

STUDIO "O" PICK-UP 
A.C. mains 200/250 v 

£7.19.6 Plu..s P & P 5r-. 

P31. SPEAKERS b,in., closed field, 18/6. tin. closed field. 2016 
10in. closed field, 25: 12in., 25-, P. & P. on each 2,-. 
Valyeholders Paxolin octal, 40. Moulded octal. 70. EF5D 
Id. Moulded 137G, 7d. Loctal amphenol, 76. Loctal pay. 70. 
iazda Amph., 70. Mazda pax., 40. BOA, BOA amphenol, 70 

B7G with screening can, 13. Duodecal paxolin, 90. 
Twin -gang .0005 Tuning Condensers, 51-. With trimmers, 6 6 

AC/DC 
MULTI -METER KIT 

Comprising' tin. moving coil meter, 
scale calibrated in AC/DC volts, 
ohms and milli -amps. Voltage range 
ACÍDC 0-10, 0-100 and 0-500. Milli - 
amps 0-I0, 0-100. Ohms 0-1,000 and 
0-10,000. Front panel, range switch, 
wire wound pot. (for ohms zero set- 
ting) two tog. le switches, ii I 

/L 
resistors and meter recti- 
fier. Complete in. ase, grey. 

- Plus 
hammer finish, P. & P. 1,6 

Point to point wiring diagram 1- free with Kit. 

GARRARD RC/110 
3 -SPEED AUTOMATIC MIXER CHANGER 

e. 

t take 10 records, 
u 10in. or 12in. 

n ie d. turnover crys- 
talhead. brand n, 

si ent model. A.C. 
ing ins 200 250 v e list 

1174;30'-5. 

a 
£7.19.6 

P. &, P. 3,6. 

RADIO & T.V. COMPONENTS (Acton) LTD. 
14. here past and packing charge is not stated, please edrl 1,/6 up to 10¿-, 

Goods not despatched outstiae U.K., 23, HIGH STREET, ACTON, LONDON, W.3 2,- up to t and 216 y p to >rd. _4ü enquiries s.d.E. Lists 56 Part_ 
i - 

T.R.F KIT in PLASTIC CABINET 

3 valve plus metal 
rectifier, A.C.mains 
200-250 v. Medium 
and Long waves. In 
pastel bine or brown. 
Valve line-up : 2 

VR65s and VT52, 
Size 15/in. Iong by 
gin. high by Din. deep. 

£3.19 . 6 P46P. 

Point to point wiring diagram 116 free with Kit. 
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LOOK, ONLY £8.12.6 ! 
BRAND NEW -- NOT 
SURPLUS ! In " maker's 
sealed cartons. Latest UAS 
" Monarch " 4 -speed record- 
player complete with High- 
fidelity " turnover " head. 
Type HGP 37-1. Capacity of 
10 Records, plays 12in., 10in. 
and 7m. intermixed in any 
order, 78, 45, 331 and 16 r.p.m. 
For A.C. mains 100 to 250 volts: Exclusive " magdisk" 
selector gives quickest and 
quietest change ever" With 
full instructions and fixing 
plans. Limited Quantity at 
88-12-6, plus 4/6 Post, Packing 
etc. WHY PAY MORE f SEND 
NOW WHILE STOCKS 
LAST !---modernise Your radio- 
gram, and increase its value. 

FEW ONLY AT 
92/6d. 

NEW in maker's sealed 
cartons !-limited quantity of 
the famous 3 -speed record 
player units, exceptionally easy 
to fix, with lightweight pick-up. 
incorporating " Acos" crystal 
turnover head and separate 
sapphire styli for Standard 
and Long -Playing. With full 
instructions, and fixing plans. 
Unbeatable price 92/6. plus 
3'6 Post, Packing, etc. C.O.D. 
2;- extra. RUSH YOUR. 
ORDER NOW - BEFORE 
IT'S TOO LATE 

VALVES, each one tested before despatch, (add (id. post and pack- ing).-6V6G, 7/9 ; 6K7G. 6/9 6J5G, 5/9 ; 6SN7G, 8/- ; 7103 (elec- 
trically same as 6J5), only 3/9 ; 3A4, 
TRANSISTOR SQUARE -WAVE SIGNAL TRACER, really 
ideal for fault tracing as it can be fed into L.F'., I.F. and H.F. stages 
and a distinctive note heard, all parts, including two 

- transistors, components and circuit, ONLY 2776. 
Post and packing 1;6. 

14 

It The MODERN BOOK CO. 
6. BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19-23, PRAED ST., LONDON,W.2 
r Write or cal/ for our catalogue. 

Phone : PADdingten 4185. 
Open 6 days 9-6 p.m. 

C©aC©RL EL ECTTR©( NICQ, -jf-J 69. PRESTON STREET . BRIGHTON 

¡TRANSISTOR 

TECHNIQUES 

'This book not only shows how to build 
- 

practical transistorized equipment. but 
warns you about pitfalls. 
Valuable construction details on a 
unique transistor tester which alone 
is worth many, many times the low 
price of the book.' 

GERNSBACK LIBRARY 

PRICE 12s. POSTAGE 9d. 

The book technicians and experimenters 
have been clamouring for-Transistor 
Techniques-a new, complete, practical 
book on Transistors. Here are all the 
facts you always wanted on how to 
work with Transistors in practical 
circuits. 
Now you can build Transistorized Test 
Instruments, Amplifiers, D.C. Trans- 
formers, Auto Light Control, Geiger 
Counters and hundreds of other 
devices. 

4 VALVES 
0 

STABLE 

EASY CON- 
STRUCTION 

When built this famous Jason 
F.M. Tuner provides good 
sensitivity with freedom 

from drift and highest quality reproduction. 
Output 0.5 v. Chassis supplied ready 
punched, together with genuine exclusive 
Jason coil and dial assemblies, etc. Useful 
range -60 miles ; fringe area version avail- 
able. Book of the Jason F.M. Tuner (Data 
Publications), 2/- or 2/3 post free. Detailed 
price list on application. 

Complete kit of quality Fringe -area version (less 
components less valves, valves) 

f5.5.0. Power -pack kit, 2.1.9. 

JASON "ARGONAUT" A.M.-F.M. KITS 
For building as a tuning unit or complete self -powered 
receiver. Book by Data Publications, 2/- (2/3 post fr'ee). 

FROM LEADING STOCKISTS, or in coses of difficulty: ; 

IASON MOTOR & ELECTRONIC CO. Phone : 

328, Cricklewood Lane, London, N.W.2, ..PE 7050 

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.1.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.1.- 

II. B. SUPPLIES 
96,M 

cheterr4et 

Terms : Cash with order. Orders under 20/ - add 9d. ; over 20/- add 1%3 postage unless 
otherwise stated. 

T.V. Aerial Book on how to make aerials for Bands 1 and 3. 2/9 post paid. T.V. Circuits and Service Data Book, covering the following sets : Alba T301, Ambassador TV7, Bush TV22A, TV24A, Ferranti 14T3, 17T3, 17K3, 14T3F, 17T3F, 
17K3F, G.E.C., BT5146C, BT4543C, K.B. 
HF60, Masteradio T917, Murphy V210, 
V210C. Philco BT1753, BT1753C, Philips 
1101U, Pilot TV76, CV76, CV77, Pye FV4C, 
FV4CDL, Raymond 14ín., Ultra VA72, Vidor 
CN4216, White-Ibbotson 2015 Projection. 
All in one book for 10/- post paid. 
Yaxiey Type Switches. 4 -pole 2 -way, 
2 -pol e 6 -way, 2;3 each. Midget Long Spindle. 
1 -pole 12 -way, 2 -pole 6 -way, 3 -pole 4 -way, 
4 -pole 3 -way, 2 -pole 2 -Way, all at 3/6 each. G.P.O. Type Key Switches. On -off with centre off position. 
Mainsbridge Condensers. .1 mfd. 4 kV., 
4 mfd. 500 v.:-8 mfd. 350 v. 2.- each. 
Waveform Generators. Type 31. 7/6, carriage 2/6. 
Valve Pin Straighteners for B7G, 2i-, H.F. Chokes on Bin. formers, make ideal crystal set coil, 1.!-. 
Tyana Electric Soldering Irons, with fine bit, 230/250 v., 16/9. 
Line Output Transformers. Suitable for Argosy T2, CTV517, Decca D17,D17C,Defiant 
TR1753, Regentone 17C, 17T, R.G.D. 6017T, 
7017C, C54, 58/6. 
Cross -over Units for B.B.C. and I,T.V., 7/6. Special Offer. Collaro RC54 Autochange 
units, 3 -speed, packed in maker's sealed 
cartons, guaranteed perfect. Our price, 
7 Gns, 5/- carriage. 
Relays. G.P.O. type. 250 81, 2 make2 break, 
250 Si, 1 make 2 break, 50011, 1 make 1 break, 
3/6 each. 
Can Condensers. 1 each 303 mfd. 50 v., 
500 mfd. 12 v., 100 mfd. 40 v., 300 mfd. 12 v., 
250 mfd. 25 v.. 100 mfd. 50 v. 7/- the lot. 
Book on ` Practical Transistors and Transistor Circuits." 3'9 post paid. Transistors, 101- each. 
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THE GOLDEN AGE OF POPULAR SONG," 
No. 4 of which has been broadcast at the 
time of writing, was an, excellent and well 

produced series. Written and produced by Charles 
Chilton and narrated by Alan Keith and. Guy 
Kingsley Poynter, it was fascinating to get some 
" low down " on many of the most popular and 
widely sung hits as well as on the men who compose 
them. The dialogue was short and snappy and the 
numbers well rendered by Benny Lee and Marie 
Benson with the George Mitchell Choir, BBC Revue 
Orchestra under Harry Rabinowitz and pianist 
Malcolm Lockyer. 

Plays 
Joseph Conrad wrote little that wasn't memorable. 

His '` Heart of Darkness," adapted by Helena Wood, 
was bound to make a good play, and so it did. 
Mostly in narrative form, it tells of the ruthless search 
for ivory in the Congo at the end of the last. century. 
Captain Marlow, the chief protagonist and speaking 
autobiographically for Conrad, was forcefully played 
by Anthony Jacobs. 

" The Lanchester Tradition," by G. F. Bradby, 
a school story adapted by Val Gietgud, made a 
good play. Telling of the unexpected appointment 
as head master of the Rev. C. E. Flaggon in the face 
of the strongest opposition from the Rev. Henry 
Chowdler, and of Mr. Flaggon's attempts to break 
with the Lanchester tradition-Lanchester having 
been a former head master-it contained interesting 
characters and views on youth and education. 
Hamilton Dyce was particularly, good as Mr, Flaggon, 
as was William Fox as Mr. Chowdler. 

Trio for Two," with Griselda Hervey and James 
McKechnie, adapted by Marius Goring from the 
French of Louis Vernenil, contained a goodly 
ration of sex and passion. It might he called the 
Gallic version of ., she loves me, she loves me not." 
Poor Maurice had it terribly badly. Good fun. 

Chekhov's " The Seagull " is, of course, a classic, 
And with Paul Schofield as Trigorin and -Gwen 
Ffrangcon-Davies as Mme. Arcadna, something of 
a treat for the connoisseur was foreshadowed, The 
result was not disappointing. All the great Russian 
playwrights, and novelists, impart a sadness into their 
plots and characters which possesses a sweetness and 
nostalgic element unmatched in any other nation. 
it is very difficult l'or English actors to capture it, 
but the company in the present production went 
some way towards doing so. 

" in Town Tonight 
This has long since lost its flavour of 

spontaneity : the screaming jet and the rattling 
express no longer kid us that "interesting" people 
have just arrived and are being interviewed at airport 
and dockside. In fact, to speak the real truth, not 
half the people who come under John Ellison's and 
Pauline Tooth's aegis every Saturday evening are 
even "interesting.' it is well known that those 

en 
r 

Our Critic, Maurice 
Reeve, Reviews Some' 

Recent Programmes 

appearing in it are " hooked " up as for any other 
programme. It is reading these sidelights on it that 
has, 1 suppose, cost it its savour. It would be a gain 
if it could recover its former unconstrainedness. But 
then it would also be welcome if many other of the 
older features could do likewise. 

Panels 
Is There a Doctor in the House?" with Percy 

Cudlipp in the Chair, is yet another panel answering 
listeners' questions. The last - time I heard it. 
Puritanism, Epilepsy, mirror writing (writing back- 
wards) and pre -examination jitters were the subjects 
under review. An interesting series. But why a 
doctor ? Why* not a lawyer or 

, 
schoolmaster ? 

Obviously a highbrow class of listener writes in to 
it for enlightenment ; a class that takes its enter- 
tainment seriously (none the worse for that !). 

Disc Jockeys 
" Record Week," 1956, contained much disc 

material, and many well-known jockeys appeared. 
One of the more interesting half hours was that in 
which Sir Compton Mackenzie-a pioneer of what 
may be described as the " modern ".record --intro- 
duced Desmond Shawe-Taylor, Steve Race and 
John Watt. to " Speaking of Records." We could 
have done with more of Sir Compton. his is such an 
outstanding radio voice. 

The upshot was that many of the earlier discs and 
cylinders of some of the greatest stars who have 
ever lived are now more or less useless owing to their 
scratchiness and generally poor quality. The problem 
facing us-which was not discussed-is : how long 
will the recordings of the last 30 or so years last ? 

One of the falsest prophecies made when the radio 
first burst upon us was that it would kill " the 
gramophone. That records have always formed one 
of the most popular of wireless items may be the 
gentle nudge and reminder that the wish is not 
always father to the thought r: 

An Experiment 
Town and. Country " is an experiment which 

one hopes will prove successful and permanent. 
Usually of half an hour and following hard on the 
six o'clock news, it is divided into three unequal 
portions of local news, the day's -sport and reports 
and comments. The local part is far the most inter- 
esting and contains much important material which, 
however, is not quite nationally important enough 
to find its way " up top." Sometimes the sports 
section gathers in some items which by no stretch 
of imagination can be styled " regional," but by and 
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large it should develop into a well worth while 
feature. 

A hearing of No. 7 in the series " The Golden Age 
of Popular Song " convinces me that the compilers 
have succeeded to a far greater degree than has yet 
been reached in any comparable programmes of 
more serious music. Of course, the task was 
undoubtedly easier, but they did do the job very well. 

Glyns House Club, Dramatic Section, in " Reluctant 
Heroes," by Colin Morris . -. 

Glyns House Club, Dramatic Section, gave a 
successful presentation of Colin Morris's farcical 
comedy, " Reluctant Heroes," at Holy Trinity Hall 
recently. It is a good and very diverting piece. 
Whilst the longest serving soldier can comfortably 
raise his eyebrows at the things confronting him 
on the stage, he can none the less sniff the measure 
of truth and actuality that form their basis. This is 
the sign manual of all good farce. And certainly, 
if laughter be an equal partner in justification, Mr. 
Morris's play wins hands down. 

Two performances seemed rather to stand out 
from a very capable cast : those of David Bonnor 
as Sergeant Bell and Gerald Leovold as Captain 
Percy. Each burlesqued the idiosyncracies and 
foibles of many of these worthies, as they are so well 
known to those of us who have served with them, 

with delightful freshness, zest and vigour. Mr. 
Bonnor and Mr. Leovold are very capable comedy 
actors. 

John Strange, Geoffrey O. Clayton and Keith 
Armstrong made an excellent trio of national service- 
men, each, apparently, seeming bent on seeing 
not only, who could suffer the most but who could 
inflict the most on those in authority over them. 

Donald McKenzie was a fierce and awe-inspiring 
P.T. sergeant instructor. Jack Chambers was a 
grotesque medical orderly. And A. W. S. Bramwell, 
the producer, filled a small part of a Scots soldier. 

Three A.T.S. charmers found their way into the 
scheme of things (what Montgomery would have had 
to say about it I hesitate to put in print). These were 
captivatingly played by Cecile Elswood, Elaine 
Howard and Brenda Gray. 

Mr. Bramwell's production went . with a good 
swing and tempo, and the cast, for the most part, 
were quick on their cues and sure of their scripts. 
The scenery, by Capes of Chiswick, rather baff ed. 
The " wooden army hut," to quote the programme, 
seemed, after all allowances for stage exigencies 
had been made, of a type quite unknown to old 
soldiers. But the farmhouse outbuilding of the last 
act was very good. 

A large audience laughed continuously and 
thoroughly enjoyed themselves. 

Ultrasonic Soldering of 
Aluminium 

AS is well known, there are many difficulties asso- 
ciated with the soft soldering of aluminium. An 

interesting application of aluminium wire is its use 
as a speech coil in high quality loudspeakers. The 
main advantage is its lightness, which reduces the 
mass of the vibrating system thus permitting a high 
frequency response. Some loudspeaker manufacturers 
provide such coils in their high grade loudspeakers, 
and Mullard Equipment Division have pioneered a 
method of soldering aluminium which has made this 
practicable. 

Ultrasonic energy is fed to a bath of molten solder, 
which causes cavitation to occur. When the alu- 
minium wire is dipped in the solder the cavitation 
effect removes the oxide film normally present on the 
aluminium and tinning takes,place. On removal the 
layer of solder thus fixed to the aluminium enables it 
to be soldered:. in the ordinary way. The principal 
advantages of this method are : 

(1.) The short tinning time of about twoto three 
seconds. 

(2.) The low temperature at which the bath can 
be maintained (about 230 deg. C. in practice). 

It is usual to use a 90 percent./10 per cent. tin -zinc 
solder in the bath with no'flux, and the only restriction 
on the soldering afterwards is that no chemically 
active flux should- be used. It is recommended that 
60 per cent./40 per, cent. tin -lead resin core solder is 
used. 

The perfection of this method has come about by 
very close co-operation between Wharfedale 
Wireless Works and Mullard. Ltd. Wharfedale 
Wireless Works have for some time employed the 
Mallard method of soldering their aluminium 
speech coils. 

Two More V.H.F. Stations 
TWO more BBC V.H.F. stations started test trans- 

missions at the end of December. They are 
the permanent station at Wenvoe, near Cardiff. 
(replacing the temporary low power transmitter 
which has been broadcasting the Welsh Home 
Service only), and the new station at Norwich. Both 
transmissions are liable to interruption for engineering 
purposes but will otherwise cover the whole of the 
normal periods of transmission.. 

When in regular service, the Wenvoe station will 
transmit 'the Welsh Home Service on 94.3 Mc/s 
(replacing the lower powered transmissions on this 
frequency), the West of England Home Service on 
92.1 Mc/s and the Light Programme on 89.9 Mc/s. 
The transmission of the West of ; England Home 
Service instead of the Third Programme is intended 
as a temporary measure to enable listeners in the 
West of England to hear this programme on V.H.F. 
sooner than would otherwise have been possible ; 

the permanent arrangements for the transmission 
of the West of England Home Service have not yet 
been decided upon. The test transmissions may 
initially carry the Welsh and West of England Home 
Services only. 

The area in which satisfactory reception is expected, 
under normal service conditions, has a population 
of nearly three and a half million people. It includes 
the whole of the counties of Monmouth, Glamorgan 
and Somerset ; most of Gloucestershire and parts of 
the counties of Pembroke, Carmarthen, Brecknock, 
Hereford, Wiltshire, Dorset and Devon. 

The Norwich station, which in regular service will 
broadcast the Midland Home Service on 94.1 Mc/s, 
the Light Programme on 89.7 Mc/s and the Third 
Programme on 91.9 Mc/s, but during the initial test 
transmissions the Light Programme will not be 
transmitted. 
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COMPLETE KITS of PARTS for the " HI-FI 
The MULLARD STERN'S "fidelity" PRE -AMPLIFIER - 
"5 -10" MAIN 
AMPLIFIER 

TONE CONTROL UNIT 
- " P, design jar the music -lover 

This is the 
'very latest 

design and needs no recommendation from 
us. Our Kit is complete to Mallard's speci- 
fication, including the latest GILSON 
ULTRA LINEAR OUTPUT TRANSFORMER 
and the entire MLILLARD Valve line up. 
ALL SPECIFIED COMPONENTS are 
supplied. PRICE OF COMPLETE KIT 

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, 
(cl Continuously variable BASS and 
TREBLE CONTROLS and a variable OUT- 
PUT CONTROL which enables its use with 
any type of Amplifier. tL PRICE OF COMPLETE KIT 

6.[D.LAA . OF -PRTS (Plus 5- carr. and 
OF PARTS f1. I.. i I 

-.p (Pl 
& 

carr. .)I REÁDY FOR SOS 
FFF R IT ASSEMBLED, 

THE full SPECIFICATION and PRACTIC_4L BUILDING INSTRUCTIONS for these 
!:nits are available for 1i6 each. i SPECIAL PRICE REDUCTION. We supply the 
two complete Kits-Mullard 5-10 and " fidelity " Preamplifier-for £16.16.0. We also 
supply both fully assembled and ready for use for 619.19.6. 

ENTHUSIAST 
STERN'S"HIGH 

QUALITY" 
8-10 WATT 

AMPLI- 
FIER 

l -las power 
supply 

Radii, 
Tuning 
Unit`. 

PRICE. 
OF COMPLETE KIT 

OF PARTS (Plus 5,--earn.&Ins.)L7 10.0. 
SUPPIIED ASSEMBLED. £9.10.0. and READY FOR USE 
Proved ene of the most popular models 
yet offered to the HOME CONSTRUCTOR. 
Provides excellent reproduction up to 8 

ratty, employing 6V6's in push-pull, incor- 
porating negative feedback. Provides for 
use of both 3 and 15 ohm speakers. 

MODERNIZE YOUR OLD RADIOGRAM 
* THE LATEST A.M., F.M. RADIOGRAM CHASSIS. * A NEW 4 -SPEED AUTOCHANGER.. 
The NEW ARMSTRONG 
PB. 409 A.M.; F.M. Radiogram 
Chassis 
" A chassis for those who want 
the highest quality." e A 9 
valve line up employing the TERMS : Credit Deposit 
latest vex, D preferred £6.14 0 and 9 monthly 
type valves. Provides com, a payments of 62.9.0. H.P. 
plete coverage of the V.H.F./ 3 Deposit 613.7.6. and. 12 monthly payments of 61.4.10 
F.M. Transmissions plus the c;ts ̀ j' BRIEFLY IT HAS :- 
Short,MediumandLongWave- t. , An 8 valve line up incorporating the latest MULLARD pre - 
bands. Has Push -Pull Out- " ferred-type valves. Provides complete coverage of the 
put with Negative Feedback, for 6 1 s? VHF, FM waveband plus the SHORT, MEDIUM and LONG 
watts peak Output, O Quick Action " Piano waves. Has EL84's in Push -Pull with negative feedback of 
Key " Selectors and separate Bass and Treble re9- 6 watts output. Employs " Piano Key " Selector Switches 
Controls. Has " Magic Eye '" Tuning Indica- and a Variable Tone Control. Contains Gram input socket 
tor. a Dimensions im6ensions 1hín. x Olin.. a lin. high. Dial size Hain. a 51in. for both Crystal and Magetic Pick-ups. Provides for use 
P RICE ß ® TERMS : of either 3 or 15 ohm Speakers. Has " Magic Eye " Tuning L29 Credit£7.7.o and 9 monthly paymentsof£2.14.0 Indicator. Dimensions 13in. x Olin. x lin. high. Dial size 
(Plus 6;- carr. & ins.). H.P. £17.14.0 and 12 monthly payments 01E1.7.3. Dim. a Min. 

SEND S.A.S.A.E.FOR ILLUSTRATED LEAFLET. I SEND S.A.E. FOR ILLUSTRATED LEAFLET. 

RECORD PLAYERS THE 
AVERY 

LATE 
RE OFFERED ATDELS 

GREATLY REDUCED PRICES 
TRANSCRIPTION UNITS. 3 and 4 SPEED AI'TOCIIANGERS. A1TOCHANGERS 'with 

MANUAL CONTROL POSITION. Send S.A.E. for ILLUSTRATED and DESCRIPTIVE LEAFLET. 

STERN'S "F.M." TUNING UNIT 

STERN'S NEW f' Fidelity" COMBINED AM, FM 
Radiogram Chassis. 
genuinely hand -made 
chassis providing really 
high quality on bot 
Radio and Gram. 

PRICE 
£26. 15.0 

(Plus 7-6 narr. & ins.). 

latdst Mullasd Permeabllity Tuning"CASH ONLY" OFFER«,, ; 

Heart and a ` Magic Eye ' Tuning .,. q ,,p, -,, 

,Plus 5- carr, & 

Indicator. 

A 5 -valve Tuner incorporating the 

PRICE ASSEMBLED C`14.I 0.0. & READY FOR USE: 
(Plus 7;6 carriage and insurance). 
TERMS : "a) Hire Purchase : De- 
posit 67.5.0 and 9 monthly payments 
of 18.4. (b) Credit : Deposit 63.12.6 
and 9 monthly payments of £1.6.7. 
THE COMBINED A_M,FM TUNER is precisely similar in appear- 
ance to the above and incorporates 7 valves. It provides complete 
coverage of F.M. Transmissions and MEDIUM WAVEBAND giving 
a good selection of foreign stations. 

PRICE' o 
;Plus ,6 carr. & ins.)£18.1 . TERMS : 'a) Hire Purchase 
Deposit £9.9.0 and 10 monthly payments of £1.1.0. 'h) Credit : 

Deposit 64.15.0 and O monthly payments of 61.14.7. 

AN EXCEPTIONAL £7.19.6. 
THE NEW 4 -SPEED 

-- B.S.R. MONARCH 
Complete with High 

Fidelity Crystal " Turn- 
over" Head which in- 
corporates 0eparate sty- 
lus for L.P. and 78 r.p.m. 
recordé. A" MLYER 
Unit that will autochange., 
on 7M., loin. and 121n. 
records of same speed. 

Incorporates the Man- 
ual Control position. 

Expressly developed for very high quality reproduction of STERN'S " COMPACT 5-" A 
Gram. Records and particularly suitable for high quality 
i.eproductions of the FM. transmissions. Two models 
are available : 

ia) The " COMP ACT 5-2 
I 

(h) The "COMPACT 5-3'' 
AfTwo-stage high sensitivity A Three -stage version of the 
Amplifier having SEPARATE { " 5-2 " model but in this case 
BASS AND TREBLE CON- having an additional stage 
TROLB and designed to give and incorporating Negative. up to approx. 

pleasing 
5 watts with 

l Feedback. PRICE 66.16.0. very 
65.15.0. (Plus 

quality. PRICE 
51- carr. & ins.) I (Plus 5i- carr. 88_ ins.) 

A separate POWER SUPPLY UNIT 'to operate with these amplifiers is 
available for 62.10.0. Has additional supply available for Radio. Tuner, etc. 

CALLERS ONLY 
f have in stock 

various designs for. 
HOME CONSTRUC- 
TORS including F.M. 
Tuners, A.M. F.M. 
Tuners, Midget Bat- 

y Portable. -Mains 
Units, etc., etc. 

STERN RADIO LTD. 109 & 11S FLEET STREET, LONDON, E.C.4. Telephone: 
FLEet 5812.34 
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" You can rely on us " 
LARGE: STOCKISTS OF RADIO AND 

ELECTRONIC COMPONENTS 

H.P. on INSTRUMENTS, "912" and 
MOLLARD AMPLIFIER KITS, SOUND - 

MASTER, VIEWMASTER, Etc., Etc. 

RESISTORS - STANDARD, MIDGET, 
HIGH STABILITY, PRECISION ; 

TAPPED VOL. CONTROLS, Etc., Etc. 

SEND FOR LIST. 

Proprietary catalogues available to Manu- 

facturers' Laboratories, Education Authorities, 
etc, 

RADIO SERVICING CO., 
82, SOUTH EALING ROAD, 

LONDON, W.5. 

EAL 5737 

Best Buy at Britain's 
TESTMETERS, American, 1,000 ohms per volt, 20 ranges. 0-5,000 
v. A.C. and D.C., D.C. m/A and amps., ohms, and cis. In polished wooden case, 61 x 61 x 4'1ín. Complete with leads and instructions. Guaranteed O.K. £5.19.6. 
R1466 RECEIVERS. The tuneable R1124. As described for con- version to car radio in June issue of P.W. Brand new and boxed. With all valves, 19/6, plus 5/6 carriage. TWO-WAY MORSE TRAINING SETS, W/T Mk. 3. Consists of two valve oscillators (ARP12's) (one with pitch control), for one or two operators. Has provision for creating Atmospherics." In polished oak case 121án. x loin. x Bin., wt., 16 lbs. Complete with valves, leads, 2 keys, 7 -way terminal board, circuit and instructions but less batteries and 'phones. Ideal for Cadets, Scouts, etc. SNIP. 
19/6, plus 7/6 carriage. Headphones for above, 10/6 pair. RESISTORS. Latest miniature insulated Dubilier watt type 
BTS. Wire ends. Useful values. ONLY 10/- for 100 assorted . and f watt, Erie, etc., 1 gross assorted, 10/-. FIELD TELEPHONES. Army type D, Mk. 5, Buzzer calling. Ideal for building sites, farm, workshops, etc. Complete with handset and batteries. Tested before despatch. 39/6 each. 

WIRELESS SETS No. 17, Mk. 2. A portable 2 valve trans- 
ceiver for RIT communication, freq. 44-61 Mc/s. Easily con- 
verted to the new 70 Mc/s band ! Complete with valves, H.R. 
headphones and microphone. Requires 120 v. H.T. and 2 v. 
accumulator. Brand new, ex -Govt.. surplus, tested. With,Fircuit 
diagram and operating data. In wooden cabinet, with carrying 
handle. 1501n. x 14ín. x 9in. Wt. app. 35 lb. ONLY 59/6. 

THREE -CORE CABLE. 23/36, rubber ins., circular, padded. 
cotton -covered, maroon. 12 yds. 91- or 100 yds. 59/6. - DUAL VOLTAGE BLOWERS. 12 and 24 v. Ideal for hair dryers, 
car heaters, etc., 25/- plus 2/6 postage. 
INSTRUMENT TRANSFORMERS. Parmeko.-230 v. A.C. input, 
0-65-130-195v. 85 m/A, 6.3 v. 5 Amp., 6.3 v..3 Amp. output. Shrouded, 
31in. x 32in. x 3lin. high, 15/-. 
HEAVY DUTY L.T. TRANSFORMERS. -200-250 v. A.C. input, 
30 v. tapped at 10 v. 36 Amps. output, 51in."x bin. x 7in. high, wt. 
24 lbs., 55/-. 
LORAN INDICATOR CHASSIS.-Complete with 5CP1 CRT and 
screen, but less valves and crystal. New condition, 29/6. 
PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 

CHARLES BRITAIN (RADIO) LTD. 
11, 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. 

PERSONAL & INDIVIDUAL TRAINING IN- 
Accountancy Civil Service High Speed Photography Salesmanship 

Industry and Com Advertising Commercial Subjects Oil Engines P.M.G.: Carts. Secretaryship 
merce offer their Aeronautical Eng. Commercial Art Industrial Admin. Police - Shorthand & Typing 

best posts to those with quali- A.R.B. Licences Customs Officer Jig & Tool Design Production Eng. ShortStory Writing 
Rcations-appointments which Art Draughtsmanship Journalism Prod. Planning Short Wave Radio 
bring personal satisfaction,' Automobile Eng. Economics Languages Radio Engineering Sound Recording 
good money, status and setter- Banking Electrical Eng. Management Radar Telecommunications 
ity. As part of a modern in. Book-keeping ElectricallnstallationsMaintenance Eng. Radio Amateurs Television 
dustrial organisation, we have Building - 

Electronics Mathematics (C & G) Licence Time&Motion Study 
skilled knowledge of what 's Business Electronic M.C.A. Licences Radio & Television Tracing 
required and the best means Management Draughtsmanship Mechanical Eng. Servicing Welding 
of training personnel for pre- Carpentry Eng. Drawing Metallurgy Refrigeration Workshop Practice 
sent day and future require-'. Chemistry Export Motor Eng. Sales Management Works M'gement 
means. We specialise also in City &GIds.ExamsHeat. &Vent. Eng. Painting/Dec'ting Sanitary Eng'eering 
teaching for hobbies, new in. Also courses for GENERAL CERTIFICATE of EDUCATION A.M.I.H.,8, V.E., A.M.S.E., A.M.Brit. 

topart-time ! x r 
. eC.A., A.C.LS., 

tions inany of the subjects A.C.C.S., AC.W.A. Cy & GildEmations, R.T.E.B. Sev. CerRS.A. Cert. 
listed here. Write to us to -day COURSES WITH PRACTICAL EQUIPMENT for further information. There UtVJ 
is no obligation oi any kind. r.,' in RADIO TELEVISION - MECHANICS CHEMISTRY 

ELECTRICITY DRAUGHTSMANSHIP PHOTOGRAPHY ETC. 

The only Home Study College 

operated by a world-wide 

manufacturing organisation 

COURSES FROM 151- PER MONTH 

POST THIS TODAY 
INSTITUTES, Dept. 32, London, W.4. 

lä NAME............ 

'K ADDRESS.. 

INSTITUTES IC 

lam interested lathe following subjects with/without equipment 

MARCH (We shall not worry you with callers) IC92 

Assoctateíl uyitk "N.M:V; Marconi plea aa, ite, ate 
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The Editor sloes not necessarily agree will 

Wattage Rating 

SIR, --May I point out that R. L. Wynne (Wallasey) 
in the January issue of ' PRACTICAL WIRELESS 

makes a false assumption when he calculates the 
safe voltage " of a resistor merely on the basis of its 

stated permissible dissipation. This assumption is 
only true for low values of resistance. With high 
resistances there is the additional factor of voltage 
breakdown to be con- 
sidered. In general the 
maximum rating is voltage 
between 250 volts and 500 
volts for l to 1 watt ratings. 
However, there are some 
( watt and over) with maxi- 
mum voltage ratings of 700 
volts or more, and some 
watt and over) with ratings 
of 1,000 volts or more. 

Having said that, I feel 
there is a strong case for advocating that manu- 
facturers should he asked to indicate clearly, not only 
the wattage rating, but also the maximum voltage 
rating of their resistors.--DAvin RowAN (Glasgow). 

New Loudspeaker Enclosure 

siR, I would like to express my thanks for your 
publishing the article in the October issue on the 

new speaker enclosure. I have never had anything 
to do with carpentry in my life, but 1 found this child's 
play. it is highly efficient and very low cost to con- 
struct. The speaker which I am using is a Whiteley 

Electrical, Type HF 1012..- D. J. TAYLOR tWickford) 

An Electrostatic Speaker 

SIR, --Reference 
my article on the above in the 

November issue. I have conducted further 
experiments and it may interest readers to know the 
latest about this type of reproducer. 

1. have found that it is possible to obtain aluminium 
foil from Messrs. Griffin and Tatlock, Nivic House, 
Ealing Rd., Alperton, Wembley. 

This foil comes in books containing 25 sheets, 
4in. x 4in., at 3s. 6d. Adequate for the purpose 
the foil is extremely thin and requires much care in 
handling but it enables one to make a much more 
sensitive speaker. 

The method of construction is similar to the pre- 
vious speaker, except that in place of model aircraft 
fabric dielectric it is possible to employ thin poly- 
thene, such as is used for sandwich bags, etc. ; this 
ensures far more satisfactory insulation between 
electrodes, especially in damp weather. Great care 
must be taken when affixing the foil to the dielectric. 

A successful method employed was first carefully to 
expose a sheet of the foil, by gently lifting off its 
protective cover of tissue paper, then spraying the 
foil with a thin film of cellulose dope. Quickly lay 

Whilst we are always pleased to assist readers with 
their technical difficidties, we regret that we are unable 
to supply diagrams or provide instructions far ma ïit ing 
commercial or surplus equipment. We cannot supply 
alternative details for receivers described in these pages. 

WE CANNOT UNDERTAKE TO ANS tI ER QUERIES' 
OVER THE TELEPHONE. If a posial reply is required 
a stamped and addressed envelope must be enclosed with 
the coupon from page Jii of cover, 

the polythene (which should have been already fixed 
to the perforated zinc plate at its edges) on top of the 
foil and hold in place with a book or something 
similar to ensure adhesion to the dielectric. 

After about 10 minutes the foil should be adhering 
firmly to the polythene. Construction can proceed 
as before. It may be desired to use a large area of foil, 
in which case more sheets of foil can be affixed to 

the dielectric, providing 
they are connected to one 
another by thin strips of 
oil to ensure good contact. 

N. A. BARGERY 
(Lostwithiel). 

I.F. Strip " 373 " 

SIR, --Regarding Mr. 
Hanway's letter en 

the conversion of the I.F. strip " 373 " to F.M., 
there seem to he a number of ways of converting it. 
By removing the third 1.F. coil a discriminator trans- 
former can be fitted. 

In most F.M. sets the 1.F. is usually 10.7 Meis. 
One can either add a few turns to the discriminator 
transformer in the ratio of 10.7/9.72 or alter the 
previous F.F. stages to resonate at 10.7 Mefs. This 
can he done by removing turns from the I.F. coils or 
by- removing the parallel capacitors ; the latter 
seems to be the easiest as the capacitor across the 
coil can be calculated so that the I.F. coils resonate 
at 10.7 Mcfs. The discriminator transformer could 
be bought, or he wound on the existing former of the 
third l..F. To complete the conversion an R.F. stage 
frequency changer and output stage could be added. 
resulting in a neat and compact F.M. set. ---R, H. 
LEATHER (COventry). 

Transmitting Topics 

SIR,-For some time now I have felt that the 
articles under this heading have been rather 

beyond the majority of readers. Surely the purpose 
of your magazine is to help the amateur, and experts 
who are on the air have a society to help them, with 
its own magazine devoted entirely to the subject. 
Would not the space be better filled with simpler stuff 
to help those of us who are interested only in the 
receiving side, and interested in building test sets. etc.? 
-F. GOWING (Hythe). 

- 

[We should be glad to receive the opinion of readers 
on this criticistn.----Eo.] 

A Front- Door Inter-com, System 

SIR,- I would like to draw attention to a rather 
serious disadvantage of Mr. Bowerman's 

system, i.e., that it provides no means of dealing 
with the unwanted caller or nuisance calls, e.g., if 
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a caller calls Flat 1 

to admit him, then 

RY/A 

and the occupier does not 'wish he must proceed to the hall and operate SW4. to restore the system to normal momentarily to release relay RYl or alternatively 
open the door by hand. Failure to do so would 
result in (1) the system being rendered useless so far 

jP82 as he is concerned, since he must leave-SW1 open to 
silence his bell, and (2) his speaker SKI being connected 
to lines (1) and. (2) would degrade the speech to and 
from any other flat which may be called in the 
meantime. 

To overcome this difficulty I would suggest that 
wires from contacts RY1C, RY2C and RY3C 
should be disconnected from the common positive and 

5 6Ì taken individual on separate wires to their respective 
flats and there connected to line 4 through a normally 
made switch SW7 (see diagram). This additional 
switch SW7 could be incorporated with SW1 if a 
three-way key type switch of the type used on 
telephone switchboards is employed. With this 
modified circuit the operation of SW7 breaks the 
locking circuit of RY1C and system can 'be restored 
to normal without leaving the flat. 

With regard to the amplifier it seems to me to be 
very wasteful to leave the valves running continuously 
and I would suggest that relays RY1, RY2 and RY3 
each be provided with a fourth pair of " make " con- 
tacts (heavy duty) to switch in the valve heaters. This 
would prolong the life of the valves and effect a 
considerable -economy in current consumption without 

RYIC causing any appreciable delay in the flat -dweller 
being able to speak to the caller.-A. DAVIES 
(Liverpool). 

V 

RY/6 

\s4 

d 

RYID, 

SIR,-I agree entirely with Mr. Walker's suggestions 1JPB7 
To Waive on a Novice Licence, but surely not in the Itt' Heaters 27 Mc¡s band. This is a DX band and a novice should 

LP/ not commence his activities by working DX. This 
band lies dead, anyway, except during a sun spot 
cycle as at the time of writing. Phone would also be Mr. Davies modification to the front Door Inter -coin. an advantage.-PAUL CRAPPER (Sheffield). 

"Amateur Radio" Novice Licence 

11.T. from L.T. (Concluded from page 42) 
units which have been made up to illustrate 
the range of power outputs and appli- 
cations which can be covered. (It is not 
intended to imply that all of these appli- {v°ut 
cations are recommended for practical - = 
adoption.) These units are all of the 
ringing choke variety, which was the earliest 
to be developed. Further developments 
in circuit design, and the extension of 
transistor power ratings, will increase this . j j 
versatility. Transistor requirements in this v /11// application can be summed up as : low 
bottomed resistance, high maximum col- 
lector voltage rating, and a sufficiently 
high dissipation rating. Converters can 
be constructed, in general, to handle powers 
which are three to six times greater than 
the transistor dissipation rating, Under 
favourable conditions this may be 
increased to ten times. Transformer -coupled converter. 

The Editor will be pleased to consider articles of a practical nature suitable for publication in Practical Wireless.". Such articles should be written on oneside 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 then 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 photographs and articles published in Practical Wireless " is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. " Practical' Wireless " incorporates Amateur itzreeess." 
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CIRCUITS in our 
Latest Handbook 

" The Home Constructor " 
including 

*R.b O. UNIT.-For converting your receiver to ' Communica- tion (Circuit and full con- structional details.) *I,F, STAGE,-Adding 
an 1.F.. stage to increase your Set's gain and selectivity, 

*MAGIC EYE..-Details for incur- oorating a Tuning Indicator for accurate tuning, *T.R.F. SETS, Amplifiers, Feeder Units, Test Equipment, etc. *SUPERHETS,--Full construc- tional details, supa-simplified layout and point-to-point wiring diagrams for building a variety M superhets, 
*COIL PA(K. Full construc- tional details for building a ruperhet coil pack. *CAR RADIO,-Full construc- tional details, *BATTERY CHARGER, details for building a CHEAP charger for your car battery. *RADIO GEN.-Pages of informa- tion Resistance Colour Code, Formulae, and " know-how." *CATALOGC"E.-Profusely 

ilius- trated-price list of components. All for 2'6 (plus 3d. post). Send 

+ 
for your copy to -day ' 

SUPACO(LS (Dept. P.3.) 101, Markhouse Rd., London, E.17 Telephone 
: KEy 6896 

LYONS RADIO 
LTD. 

Dept. M,P., 3, GOLDHAWK ROAD, 

SHEPHERDS BUSH, LONDON, W.12. 

Telephone : SHEpherds Eush 1729. 

POWER UNITS TYPE 15.-Rotary con- 
verter units fitted with starter relay, 
carbon pile voltage reg., input and output 
triter, etc. Housed in metal cases 12 x 8 a 
Sin. Input 12 v. D.C. Output : D.C. 300 v. 
at 240 mA., 150 v. at 10 mA., and 6 v, at 5A. 
in good condition. PRICE 35'-, carriage 7'6, 

MODEL MYKER'SiEXPERLMENTER'S 
L.T. TRANSFORMERS.-Primary 200/250 
y, 50 cps. Secondary 30 v. at 2A., tapped at 
.3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20 and 24v. Brand 
new and guaranteed. All connections clearly 
marked. PRICE 21'-, post 16. 

ELECTRIC SPRAY GUNS.-For spraying 
cellulose, lacquer, enamel paint, light oils, 
insecticides, etc. Operate from 200:250 v, 
A,C. 50 cps. mains. Ideal for those jobs in 
the Workshop, Home Decorating, Garden, 
etc. Supplied with assorted .jets, ceiling 
adaptor, two containers, filter, etc., and. 
long flex. You just plug-in and spray this 
modern, quick, easy and economical way. 
Brand new with maker's guarantee and 
instruction leaflet. PRICE 757-, Post. 2/6 

THROAT MICROPHONES.-Anmerican 
made, carbon type with neckband. As new 
;n maker's cartons, PRICE 29, Post 6d. 

5 AMP. SLYDLOIC FUSE HOLDERS.- 
-á doz., 106 ; doz., 18:-. Post I-. Enquiries 
for large quantities invited. 
MINIATURE ELECTRIC MOTORS.- 
Operate from 11 v. to 6 v. torch batteries. 
Approx, current consumption 350 mA. 
Speed approx. 5.000 i p,m. Size ;bin, dia. 

9/16in. Spindle 3.64ín, die, x tBin.-long. 
Suitable for nfodel makers, radio control, 
etc. Reversible. Weight only Soz, approx. 
PRICE 1(73, Post Paid. 

1 New Tested and Guaranteed 
1R5 oi6l6BB7 s SIECR35 9 'EL84 1416 
155 7.6 6BW6 7 61ECH42 EF51 11,6 
1T4 7.616J5G 5,6' 10 EZ40 8'- 
354 7 6 12AT7 SOSECL80 KT33C 7,6 
31,4 76 12AÚ7 9'-, 19'6'1113C41 
5Z4G 86 807 . 89REF39 5.6: 10/- 

4 OAL5 6.6 5763 8 6 EF41 10 UCH4216 
1 6AIvI6 7,6 EBC41 9I61EF80 9 61VF4;1 1.1k- 
, OATS 8-'EBF30 EF92 4 9{úL41 10 

I 

6BE6 7.61 10, -'EL -11 10'-MY4I 8,- 
MATCHED PAIRS, EL84. 23.-; 0V60 and 

i GT. 17/44; 6BW6 18/-; KT33C, 19/61 807, 
4 146 per pair: 

VOLUME CONTROLS. small, long sPd., 
1 LS, 3 S,P., '4 D.P., 46 All values, 

PAPER BLOCKS, 4 mfd., 1,000 v. wkg - 3 
P. & P. 6d. 

I R. J. COOPER (G8BX) 
32, SOUTH END, CROYDON: 56, RIS ES 

i Croo don 9186 
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TELETRON SI TVOW-1 mA 100 ohm METER. 

FShunE R R I T E ROD nnt. 
Sperl, 1,000 d., Multirr e 

t Speeìal low price older now, 7:6, 
iNIVN RSAL SHUNTS, , accuracy ile 
any 1 mA- or 500 !<A meter. Only one simple 
adjustment to make, no calibration meter 
being required. With instructions. Guaran- 
teed one year. 5505 (1 mA) covers 1. 25, 
100 and 500 mA. S51 (I mA) covers 2, 10. 50, 
200 mA and 1 amp. Price 15/6 each. 
SPECLYL SILENTS with ranges to your 
specification. Reasonable prices. 
PRECISION Will ENVOI/ND RESISTOR S. 
Any value 1 to 1.000 ohms 0.5 219 0.2%, 
3i9.. 1,095 to 5,000 ohms. 0.5'S, 3/3 ; 0.2?,,, 4r3. j ty IiI6fl A t6.S S TY RESISTORS Any value from 100 ohms to 1 Megolim, including 8(9i non -Standard values, at 26 each, r5'9 for 
non-standard. j 
WIRFWOC'ND POTENTIOMETERS with II -1ND-C -1LIBR -1TED SCALE. E. Suitable fox' Workshop Resistance -Capacity 

TRANSISTOR COILS R-0BUZZE-PHO E IIESIS'5'.%N4'i; - C'APVCITY" BRIDGES 10 Mums to l0 Biegohxns, 10 4,7F to 10 b in six rances, 
1",, Standard, Less Phones, 55 , 
IS E STINGIIOC SE METER ISEC'TI- VII RS. I niA or 500 5'A type, 14 each. 
sÁ1 I CC II CD DECADE RESISTOR. t NITS. Zero to 1,000 Ohms 1", in tel: 
100 stur steps, 15,- : Ditto but zero to leo Mims in 10 ohm. steps. 15)-. Switches :.re lin. spindle. 
SWITCHES) DECADE C=1PACITOR 
UNITS Zero to 1 000 pF 1 in ten 100 pF 
steps 15 
Stamped, roda sel nael t. _,U2 engsuie., 

itIf i'e, 

AERIALS 

Wound on high perme 
Ferroxcube rod. MW., 
Dual -wave, 12/9. 

315 kc/s, I.F.T.s and Ost. coils 
in cans (I x ;:in.), 6/6 each. 
MW. Transistor Ferrite Aerial 
(type FRM/2), l0¡- each. 

Stamp for complete list and 
circuits. 

THE TELETRON O©., 
LTD. 

266, Nightingale Road, PLANET INSTRUMENT Co. 
25, Dominion Ave , Leeds, 7. London, N.9 

HOW 2527 

.gr0.v 
VALVES 

TEST d di 
PANEL 

PORTABLE e 
for workshop or 
laboratory use Ranges (AC & DS`) 
Two separate 0-3OreA 
moving coil l0-i0v,0 

- 25v meters, for - 

voltage D,d. the : 0 - 500, 
other far current 
measurement. . 0- 10,000 ohms 
Supplied in wood- S¡ze 8`,' a 54' x 2`- 

rs case with metai 
front and with test light and portable 
prods, 

Price £6.10.0 (rod, Postipkg,) 

Order now from :--- 
E.M.I. Institutes, Dept. 32x, London, W.4 

Lobs 

ENSON'S 
ETTER 
ARGA INS 

CAMIdAND RECEIVERS, 13 sod _, th 
ais \4 ]rri Wave ,a-1.3 s 57,6 

1. 1.3 (T::.x t ,ri) 55/- Bt x tir 
45 rt./Mt.,1 (post d,-) VIBRATOR TRANS 
12-042 v. input 00 .,, I../ ,1rnIltput Bp- 
126ip1 l;e). Vibrators 12 y. 4 pin, Mallory 
(.6296, 7 6 INßICATOR 62A :rah WSW, 
12 FF g 4;SPel 2¡18B3i 1 J A+n 5240, .t,orrldl t, CERAMICONS 18710 k., 2.2, 1.0 
5.d 10 10, 11. "7, 3:3, 35,41;68, 100 pta., 8d each. 
THROAT MICS 2;6. MIC. TRANS.; .. snail. 
3 BCß24A. (SCR 522). Near condition.h 10 
ai Pat ),.' Less staled 1. 

4e (mil 1 ). KEYS, morse, huge, e,,,,, d 1616 i 
small 2.6, Condensers, var. spindled, ,.e,a ,7 '' or 101t. 13 xt Iß butterfly 

11 pre, rwlsfí 3/, LAMPS Prolsetur, Li v,3) n, nm -foses base, 15, , Fined Pd. 200,2/0 r 0 6. 3 S., 4.6. standxad BC '1<, r. 
60 1 R%S 112:114 (TR1647), with 3'I:F91, 
..3,LL,.I,o gang tuner, new, 37i6, less valves, 78 ,'i 1:-1, MOTORS : SYNCH, 230 v. zeme,i 1near).final. new. 22/8 ; ay ch too v.1,000 
r.p 1 )VA, 10 SUPPRESSORS, 1114i0 inter- 
mrenee,es-A.11.4.. 5B (post ) BRAND NEW 
RPM. 13P27 27 8 postage ge 61 CFI 3 5F25. 
16,ß DYNAMOTORS (pest i) 16 r. to 210 -. 
6BA.A., and 6.3 2.1 A 1018 EDDYSTONE, 
`L': 4. to ta.t c. 71 en 4 eased 15/-. Jl v. t>an et) MA., eased.15,- (earn 8,6). CLOCKWORK 
(4outaspm. itilprOSCS per See.,8 8 1'.6 A type, 
s nx}t 9/6. METAL RECTIFIPRS óp0 v t,.A., 6)., 0) s, 1,111 ntk., 1Q'8, 1.000 v. 30 rnA-, 7$. 
WAFER. SWITCHES, I pole 1 may bank,tï F 2W4R,3.8; -P4A'3Bceuymi0,4i6; ï ì1';; 'B,4r3ti,1P_'W,J P6Av3B,2;6, 1FAMPLI- 
FIER ì78, 13.0 me m, -iUi valves. 155 lpo?tage 
'-'(t ) end,. RELAYS, :.tr. 2. break, 1¡6. hF.T, 
Eris s, eanned. nou.13. R1155 l' t1 
ne 152.8; Used, 6 9. CHOKES L.P. Ferranti. 
1021 120 MA, 9ereened, 7¡41 101{ 200 n A 8=8 ; 

611 00 n,A., 5'6. VIBRAPACKS, l' v. to 130 v, 
"Sn t t A.. smoothed, 2ttered.1518. 
Lf-st and enquiries. S.A.E_please T'erim:C:N".O. 

Bp3tage extra, Immediate despa.ieh. 
Coiters ai,d. poet I W. A. BENSON tPWI 
136, Rathhoºe Road, -Liverpool, 15, SFF 
<7at7arar SUPERADIO- IW'ahopoly LTD., 

'116, Whiteehapei Liverpool, 2. RCiY 1m0 
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RECEIVERS & COMPONENTS 
ELECTROLYTICS, capacity, voltage, 
size, type of mounting, price , post 
paid. 1,000 + 1;000, 6v, 1 x 3, clip, 
o/3; 1,000 + 2,000, 6v, 1 x 3, 3/9; 
100, 12v, x le, tag, 1/9; 500, 12v, 

x 1á, W/E, 2/-; 2,000, 12v, il x 2. 
W/E. 3/6; 10, 25v, x x 1;, W/E, 1/3; 
25, 25v, -e x 15, vv/E, 1/3; 50, 25v, 

x 1, W/E, 1/9; 100. 25v, á x 1 
W/E, 2/-; 1,000, 25v, 1 x 3, clip, 4/-; 
3,000, 25v, 1s x 4), 5/6; 5,000, 25v, 
L1 x 41-, clip, 6/6; 500, 50v, 1 x 3, 
clip, 2/9; 200, 250v, 1/ x 3, clip, 3/6; 
5. 150v, x. 15, W /E,. 1/3; 8, 150v, 
ä x 11. tag, 1/3; 40 -I- 40, 1 x 2. 
clip, 2/9; 200, 250v, 11 x 3, clip, 3/6; 
100,- 275; 350v, 1-f x 3, clip, 3/-; 16 -)- 
16, 275v, 1 x 2, clip, 3!-; 32 + 32 

8, 1, x 2, clip, 4/3; 16 -1- 8 + 4, 
275v, 2 x 41, clip, 8/6; 60 + 250, 275; 
350v, 1 x 45, clip, 6/3;- 32 -I- 32 + 
8. 350/425v, lg x 3, clip. 5/-; 16 + 
16. 350v, 1 x 2, clip, 3/6; 32 -5 32, 
350v, 11; x 2, clip, 4/-; 2, 350v, e 
2, tag, 1/-; 100, 350/425v. 1f x 3, 
clip, 4/-; 50 + 50, 350/425v, 1g x 3. 

clip, 4/6; 100 -1- 200, 350v, 1f x 4/, 
clip. 7/6; 8, 450v, 1 x 2, clip, 1/9; 
20 + 10, 450v, 1 x 3. clip, 4/-; 8 + 
8. 500v, 1 x 2, clip, 4/-; all ali 
cans, some with sleeves. all voltages, 
wkg., surge where marked, new stock. 
guaranteed, Television Chassis, cad- 
mium plated steel, size 13 x 13 x 
20in.. complete with 13 valveholders 
(9-B9A Pax., 1-B9A Cer., 2-B7G Cer., 
1-Int. Oct. Amph.), 20 various tag 
strips, cut away for metal rec., Iine 
trans.; etc., 9/11 each, post paid: 
front and rear tube mounts, to fit 
above chassis, 3/- pair, post paid. 
F.M. focus Magnets, wide angle 
tetrode tube, fully adjustable 9/11, 
post paid. Scanning Coils, wide 
angle, with mounting lugs, 19/6, post 
paid. Vision I.F.s (2nd, 3rd and 
4th). freq. 34 me/s, slug tuned, size 
13/16 x 13/16 x 21in. can set of 
3. 5/6, post paid. T.V. Rectifiers. 
MW,, 250v,- 250mA. 2.1in. fins x 4in. 
long, 12/6, post .paid.- - 10011 W/W 
Pots. 3w,. lin, spindle. 2/6, 8 mf, 
600/750s. Paper Condo., 4 x Sin, x 4x, 
6/6. RADIO CLEARANCE LIMITED, 
27, Tottenham Court Road, London, 
W.1. (Telephone: Museum 9188.) 
LOUDSPEAKERS .repaired promptly. 
MODEL - LOUDSPEAKER SERVICE, 
Bullinedon Rd.. Oxford. 
TELEVISION. - 12M. Televisions, 
£13/10/' each; carr. paid, TOMLINS. 
127. Brockley Rise, Forest Hill, 
S.E.23. (FOR 5497.) 
THE HIWAYMAN. A new super 
Portable Radio for the home con- 
structor: all -dry 4 -valve superhet 
with Ferrite rod aerial, easy wiring 
diagrams and instructions. 1/6 (post 
3d.). RADIO EXPERIMENTAL 
PRODUCTS LTD., 33, Much Park 
St., Coventry. 
OSMOR would like you to have Free 
Practical Wiring Diagrams of the 
latest published circuits with full 
lists of components required. Send 
7d. (stamps) to OSMOR RADIO 
PRODUCTS LTD.. 418, Brighton Rd., 
Sth. Croydon. (Croydon 5148.) (See 
advert., page 40.) 

TELEVISION.-9in. Models. - £7(10/-; 
12in. Models, £15; ail makes: work- 
ing; carriage paid. TOMLINS. 127, 
Brockley Rise, Forest Hill, S.E.23. 

F M and H I -F I Components 
DENCO F.M. TUNER circuits Is. 6d. 
RADIO CONST'TR. F.M. 2s. Od. 
MOLLARD AMPLIFIERS 3s. 6d. 
G.E.C. 912 PLUS AMPLIFIER 4s. Od. 
G.E.C. F.M. PLUS TUNER 2s. 6d. 
Separate price lists available on request to 

J. T. FILMER MAYPOLE ESTATE 
BEXLEY, KENT 

Tel Bexleyheath 7267 

RATES : 5/6 per line or part thereof, average five words to line, 
minimum 2 lines. Box No. L. extra. Advertisements must be prepaid and addressed to Advertisement Manager, " Practical Wireless," Tower House, Southampton St., 

Strand, London, W.(2.2. 

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. 

SEVERAL EARLY MODELS 9in. Tele- 
vision, complete and mostly working, 
£5/5/- each; carriage paid. TOMLINS, 
127, Brockley Rise, Forest Hill. 
S.E.3. (FOR 5497.) 

GUARANTEED TELEVISION, 12in. 
Models, first-class picture, 5 -channel, 
£26 each: carriage paid. THE 
GRAMOPHONE SHOP, 19-31, Brock - 
ley Rise, Forest Hill, S.E.23. 

OSMOR NEWS. F.M. Switch -tuned 
Coilpack. Circuits and full informa- 
tion available shortly on request. 
OSMOR RADIO PRODUCTS LTD., 
418, Brighton Road, S. Croydon. 

SERVICE MANUALS/SHEETS. Tel/ 
Radio' for hire, sale and wanted. 
S.A.E. enquiries. W. J. GILBERT 
(P.W.), 24, Frithville Gardens, 
London, W.12. 

ALL TYPES of new radio valves 
wanted, small or large quantities; 
cash payments. R. H. S. LTD. (W), 
155, Swan Arcade, Bradford, 1. 

MIDDLESBROUGH. Largest stocks on 
N. -East coast, Radio, TV components, 
FM Kits. Gram. Cabinets. Tape 
Decks, Leak Amplifiers. Valves, etc. 
Callers only. PALMERS. 106, New- 
port Road. (Phone: 3096.) 

AMERICAN MAGAZINES. Year's 
subscription " Audio " 35,'-, `" High 
Fidelity 50/-, Spec. copies 4/- & 5/ - 
ea. Cat. free. WILLEN LTD. (Dept. 
40), 9, Drapers Gdns.,,London, E.C.2. 

SITUATIONS VACANT 
IBM UNITED KINGDOM LIMITED 
requires a number of electrical and/ 
or electronic engineers for training 
on Electric and Electronic Data 
Processing Machines (Punched Card 
Accounting Machines and Digital 
Computers). Men aged 21/30 who 
have reached HNC standard or 
equivalent and who are desirous of 
a career in office automation are in- 
vited to apply. Selected men will 
first receive a period of basic prac- tical and theoretical training at the 
company's training centre in London, 
followed by approximately four 
months' training with senior engin- 
eers on installations in customers' 
offices, and will then be appointed to 
specific installations, every con- 
sideration being given to preferred 
locations. Subsequent 'training, 
mainly on computers, arranged as 
necessary." Starting salary is £600 
p.a., which is increased by £50 at 
the end of the four months' basic 
course. Subsequent increases based 
on merit will reach £1,000 in 4/8 
years, and there are excellent 
opportunities for promotion. Free 
insurance comes into operation 
after one year's service. Applica- 
tions for next course (March) as 
soon as possible in own hand- 
writing. please, to the PERSONNEL 
MANAGER, 100, Wigmore Street, 
London, W.1, quoting ref. C.E.22. 

ELECTRICAL, Radio and Radar 
Mechanics and Instrument Makers 
required in department of aircraft electrical engineering for interesting 
work in the field of guided missiles. 
5 -day week; generous holiday .allow- ance;'staff superannuation and sick "pay scheme. Application forms from CHIEF CLERK, The College of -Aero- nautics, Cranfield, Bletchley, Bucks. 
AERONAUTICAL INSPECTIONINSPECT! 
SERVICE: Aircraft, Aero -Engines, Radar, Wireless, Electrical and Instruments divisions. Vacancies for examiners- (unestablished) in the pro- vinces, mainly in the west and west midlands of England and at Henlow, Bedfordshire (radar and wireless 
only I. Ordinary National Certificate 
in Mechanical or Electrical Engineer- 
ing required for Aircraft, Aero - Engines and Electrical and Instru- ments divisions ; City and .Guilds Intermediate Group Certificate in telecommunications engineering re- quired for Radar and Wireless 
divisions. Equivalent theoretical 
knowledge acceptable. Experience in industry or Services essential. Salary range £595-£742 (men). Prospects 
of promotion and establishment. No 
age limits. Application forms from AIR. MINISTRY 5.21q), Cornwall 
House (F.5), Stamford St., London, 
S.E:1., or any Ministry of Labour and National Service office (quoting 
Borough Order No. 3010/066.41) . 

ELECTRONICS TRAINING, - The Ministry of Supply is offering 5 -year Apprenticeships in Electronics to boys 
who will be between the ages of 16 and 171 years on 1st September, 
1957, and who wish to become quali- 
fied Electronic technicians. 

Applicants should be in possession 
of, or be studying to obtain, by 1st September, 1957:- 

(a). General Certificate of Educa- 
tion with passes at Ordinary 
Level in English Language, 
Mathematics and Physics Ior 
other Science subject covering 
Physics ) and one other subject, 
or 

(b) qualifications giving exemption 
from S.1 stage of the Ordinary 
National Certificate and have 
reached a corresponding stan- 
dard in English Language. 

Application forms and further par- ticulars may be obtained from the DEPARTMENTAL TRAINING 
OFFICER, Ministry of Supply, 66/72, 
Gower St., W.C.1.- The closing date 
for receipt of completed application 
forms is Saturday, 16th March, 1957. 

FOR SALE 
1,000s & 1,000s of Service Sheets. Large purchase enables us to offer Service Sheets for sale this month at hire charges. Take advantage of this sensational offer. Send s.a.e. 
with enquiry now! 60 -page Cata- 
logue: Engineers ! Experimenters! 
Labs ! It's packed with new ser- 
vicing components, exact - replace- 
ments and fully guaranteed. Don't 
take chances -fit the best. Price 1/-, 
post free. Full Elstone Transformer 
Range, incl. C.R.T. Isolation Trans., 
2v, 4v, 6.3v, 10.8v, 13.3v; 2055 boost 
optional;. state heater voltage re- 
quired; mains prim.; 18!-, p.p.. -9d. 
Attention ! " Northern " customers. 
" Labgear " Band III 3 -element 
Aerial, 22/6, post free. - Labgear 
Cross -over Units, -12/6, post free. "Air Spaced " Co-axialCablles, 8d. 
per yd.,.p.p. 6d..12 yds. Orders by 
return. M. FOY, 6, Wykebeck,Gdns., 
Leeds, 9, Yorkshire. 

HALICRAFTER - Sky Champion. 
Offers please to E. KOZAKIEWICZ, 
46, Briarwood Drive, Wibsey, " Brad- 
ford, Yorkshire. (Tel.: Low Moor 
1938.) 
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MORE AND MORE High Tension 
Bdtteries. All ex 4l4í., fully guar- 
atlt'eed and perfect 500v, 4/-; 150- x 
Sv 519; 82 x 64'x 4 10,6 162 x 12 
x. 3bÌ 10/6; 671v, 4:6; 60 t 1'.. 2/3; 
'I2-ic 2/3; all inc p and p' s.a.e. 

l ALL TYPES of Valves required for i 

cash. State quantity and condition 
IRADIO FACILITIES. LTD., 38, Chal 

cot Road,, N.W 1< CPRlmrose 9090.) ; 

i WANTED, Valves EY51, ECL80, 

WIRELESS. -Day - and Evening Class 
instruction, for P.M.G. Certificate of 
Proficiency and Amateur Wireless 
Licence Morseinstruction only if 
required, also postal courses. Apply 
BST., LTD , 179, Clapham .- Rd., 

for ne list, R. J. DIGGINS, 129,.' 
i KT61, 6074 -GT, PLSl, 3524. etc., etc,, 

i 

London, . S.W.9< 

, PRIVATE"COACHING in your home. 
TELEVISION AND TUBE BARGAINS. ' .City and Guilds Examinations. 

lam. 5 -channel T G tunable any- " Write BARTON, 4, Wavertree Road, 
wn re, from á,`-f8{i0" good emission EDUCATIONAL ' s.w,2 

H Tubes i12in 14rí . lain 16in - 

Blin.i, £5 each- 12tH -'faulty T.V., TREE I Brochure giving detail o_ MERCHANT NAVY Wireless School, 
£7 `101 most makes;: 120 -Radios, Home Study. Zrainrn in -. Radio, <, Overseas House, Brooks' Bar, tvl/cr 16. 
Sanity, 8'6 each' Phone: Ladbroke Television and all branches of j 

1734. Call': 1070, Harrow Road, Electronics, Courses for the Hobby Ty and RADIO. 4M.BritIRE.. 
London. N.W.10., - 300 yds. from Enthusiast of for those aiming, a 

l 
City and Guilds. R.T E B. Cert., etc., 

Scrubs Lane. _ the A.M.Brit.I.R.E,, City and Guilds,en no pas no fee "' terms. Over 
R T E B.. and other Professional .'i 95i successes, Details of exams. 

NEW VALVES. VES, (From Government and operated by Britain's largest Elec 1 pranches of radio and T. V write 
1_äde Surplus' Sources,- Bankrupt Stocks. cronies organisat on Moderate f cs I for 144 -page handbook free. B I E.T. 

'etc. No Rejects, All Guaranteed: Unused. Write to 
London, 

STITUTES, Dept. I Wept. 24201, 29, 1/V right's ghis Lane, 
and Boxed.) --- - -- - __ D991 8EK32 8611`4 766SQ7GT INCORPORATED Praetrcal Radio DIP 7 6 EK90 $ 334 7 6 $: - - t 

DAP917"6.EL32 663V4 66337 ry.g_LEARN IT as sou do it rye pr°oy do En netts home study courses of 
DL92 7,6 EL41 10 6 2034 3<6 6V6 r 6 practical equipment. combined with Radio and 4 Engineering, are reCon 
DL94 76 EE84 10'6 2,X2 4'- 6X4 
DK92 7 6 EY51 116.504 
DK96 9- Ez35 8'- 5Z4 
DETI9 1'6 EZ40 8'- 6AC5 
,EA50 1'- KT33C 9'6 6AK5 
5534 26 KT44 -7.6 6AL5 
5591 6;- KT66 10'- 6AM6 

. EBC33 86 PL8I 10'6 6AT6 
EBC41 96 PL82 10:6 6BE6 
EBF80 91- PY81 8,:6 6BA6 
ECC81 9;- PCF82.11,- 6BR7 
ECC841L6 PC08110'- 6BW 6 

` EC1135 816 50084116 058G 
' ECH81 9,- RESO 3 8 6B8 
ECH42 RL37 6,- 604 

10,- SP41 4'- 6G6 
ECF8211'- SP61 4.- 6116 
ECL80 9,- UBC41102- 6J5 
EC52 5:- UF41 10'- 6J6 
ECM 6.'- UL41 10- 657 
EF38 6r- ÚY41 8,- 6K8 
EF37A VP23 5;- 6E6 

12,6 HL23DD 6N7 
EF39 6/- 6- 607 
EF41 10- VR110 6;- 6R7 
EF50. 5.- VR150,30 6SA7 

.31, Radnor St., Manchester, 19. I promptcosh WM.CARVIS LTD 
1103 North Street Leeds, r 

VALVES. examinations Train with the colieae 

8'- 6X5 ' 6.6 
8 6 12A6 7 8 
6 9 12A157 6'- 
6 6 12AT7 9 - 
6 6 12ÁU7. 9'- 
6 8 12AX7 9;- 
8'- 12118 2 6 
8`-1225 5- 
8'61217 7.'6 
8 6 12K7GT 

7'6 12K8GT7:6_ 
7'6 10= 
6/- 12Q7GT 

2 6.123CÌ 7/67 
5-12SQ7 ,6 
7'- 12SK7 7'6 

5'6 35L0 9:- 
9; 6 807 7'6 

10- 832 60- 
6 931 50'- 

8'6 931A 60,- 
7'6 954 5' 
8-955 5 
76 5763 10.'- 

SF87 8'6 VU111 5- 6SJ7GT 7193 2.6 
EF85 106 X65 10,6 7'6 8012 6 - 
EF91 6í6 OZ4A 6 6 6SK7 7'6 9001 5i- 
EF92 516 155 7.6 6SL7 6.6 9002 5i- 
EP9S 66 1S5 7 6 6SN7 76 9003 5 - 
Post and Packing 6d. Free over £1. Mail 
Order only. LAWRENCE ELECTRONICS, 
15b, Chipstead Valley Road, .Coulsdon, 
Surrey. 

GALPIN'S 
Electrical Stores 

ASTRAL RADIO PRODUCTS 

instruction ,n Radio, Televrsio r 
Electricity, Mechanics, Chemistry, 
Photography, etc, Write for iulI ! 

details to E.M.I. INSTITUTES, Dept,.'!. 
PW47, London, W.4. 

WIRELESS. See the world as si 
Radio Officer in the Merchant N e',: ! 

short training period; low feet: ! 

1 1 1 i Jt , available Board- i 

ing and Day students. Stamp for 

¡Colwyn Ba-. 

A.M.LMeeh.E., A.M.Brit.I.R.E., City 
and -Guilds, etc., on "no pass no , Eiectf cal Technology send for our 
fee" terms: over 955 successes. For 144 page handbook -free and post 
details of exams. and courses in all free. B.I.ST. {Dept. 242A), 29, 
branches of engineering, building, Wright's Lane, London. W.8. 
etc., write for 144 -page handbook, 
free. B.I.E:T. Dept. 249B:-, 99, 
Wright's Lane, London, W.8. 

prospectus. WIRELESS COLLEGE, 

Send for Free Lise tor Small Power 
Transformers. Electric Light and Slot 
Meyers, Volt, Amp and Mllliarip- 
meters, etc., Transformers made ta 

order. 

Radio Bargains for Visitors. 

OPEN ALL DAY SATURDAY. 

408 HIGH ST. LEWISHAM 
LONDON, S. E.13 ( 

RADIO AND TEI.EVISION 
COMPONENTS 
Ali parts instock for: 

\+ierrmaster, Soundmaster, Teleking, e: 
Es. -Ay Termsavailable. 

stamp (only) for Catalo,tie. 

JAMES H. MARTIN & CO. 
EINSTHAVAITE. \CjWR1 RltlliGlì, 

C I FERSl IIA, 1,.AtC3, 

ALPHA RADIO SUPPLY CO. 

5 6 Vinces Chambers 
Victoria Square, Leeds, I 

wish to apologise to their clients 
whom they have disappointed with 
recent deliveries, owing to the terrific 
pressure of work due to I.T,A. 
Conversion, etc. 

and home training courses in all 

nised ay the trade as outstanding 
and authoritative. Moderate fees to 
a limited number of, Students only. 
Syllabus of Iirstructional Text is flee. 
" The Practical Radio Engineer " 
journal. sample copy 2i-. 6,000 
Alignment Peaks for Supermets, 5/9. 
Membership and Entry - Conditions 
booklet. 1 !-. Ail post free from the 
SECRETARY. I P.R.E., 20, Fairfield 
Road, London, N.S. 

1 CITY AND GUILDS Electrical.. etc. 
an no pass -no fee terms Over 
955 successes. For full details of 
modern courses in all branches el, 

' RIME RADIO.' =32 page iIlustrated I 

booklet. Simple wiring instructions for 
Crystal Set, 1, 2, 3 Vahef 2'-, post 3d, 
T10F COILS. Specified for Bedside Push- 
button 4,' 'All Dry 3 Band, 3.' ' Push- 
button 4,' etc., 66 pr., post 6d. Push- 
button Unit with modification data 7 
DUA1. WAVE 11F Coil Specified for 
'. Simuler AU Dry Portable.' ' Modern 1 
Valser,' `Mode[ ti 2 Vat-.' er,' ' R 7 U Battery - 

Miniature,' etc,, 43, Post 3d, 
LFT s yiiuiatur 

- 

1 XS¡"X2 in can,. Entra 
l. high Q.' Speciaoffer. 86 Pt Post 6d. 

K COILS. ` AC, B'pa. a 3 36 each. post Gr). 

FR A111,7, ABR 1115, 3LR1,5 est kl. 
I1.F C 1-101ZE t0 n ci' 0.0 11 66, l' -t in. 
Crystal Set Coils, 1 . &.' M is , 36. aost 
82, Centurion Road, Brighton 

1 -Finger Pianists 
your awn electronic ì,shesrt 

Say everything? Send for free 
I. Gniter, C£Ilt3, flu te and truch<et 

:{'rite now... 

Duke St., Darlington, 
Durham 

VACANCIES 
FOR SKILLED CRAFTSMEN 

IN GOVERNMENT SERVICE 

AT CHELTENHAM 
Experienced ill one or more of tñe 
following 

1 Maintenance of radio cimmtini- 
ation receivers. 

2. Sub -assembly lay-out, wiring and 
tins of radio type chassis. 

a Catifing, wiring and adiustenent. 
f telephone type equipment. 
4. Fault trading in, and maintenaree 

of, electronic apparatus. 
3. Maintenance of Teleprinters i' 

Cypher Machines and associate 
telegraph equipment. 

BASIC PAT : £8 Ils. 4(1., plus up to 
02 les. ment. pay. assessed at interview 
and based on ability and experience. 

Opportunities for permanent and pen- 
sionable posts. 

Five-day week. good working' cóudt- 
t ons, single accommodation aeailaOle. 

Apply to Personnel Officer 
G.C.H.Q. (FOREIGN OFFICE) 
53, Clarence Street, Cheltenham. 

; RADIO VALVE SUPPLY 
LAZEBURY NR. MANCHESTER 
VALVES GUARANTEED 

Nt ï-rl2Ai17.7$,ICL.öO 9;65Z4 7-6 
á6112AX7 78:EF69 8'6',R:10 4 - 

I e-,PL81 9:6i6C8 6'6 el {/ 8.6-EF I 5.61P1-81 8 W52.3 8- 
iC I 6$'1741 6 -Ei ' Si663' G 
G1 q-ihT.3C%8i637i 6:651- 

PLEASE ,VDID 60, POSTAGE. E. , 
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is PERMATIP" 
AND 

" PERMABIT " 
INSTRUMENTS 

FOR 

GREATER 
SOLDERING 

EFFICIENCY 

The soldering bit which maintains 
its face indefinitely without atten- 
tion. 25 -models available for mains 
or low voltage supply. Bit sixes 3/32 
to 3/8 inch. Full details in booklet 
S.P.IO from sole manufacturers :-- 
LIGHT ,SOLDERING 
DEVELOPMENTS LTD., 
106, GEORGE STREET, CROYDON, 

SURREY. Tel. CROydon 8589. 

6/12 volt Rectifiers. I amp., 716 ; 2 amp., 
10/-; 3 amp., 12/6 ; 8 amp., 35/-. P. & P. 1/6, 
Charger Transformer. I amp.; 14/6. 
P. & P. 2/-. 
Special Heavy Duty Transformer. 
400-0-400 v. 200 mA. 5 v. 2.5 a. 4 v. 2.5 a. 
6.3 v. 5 a. 4 v. 4 a. 25/-. P. & P. 3/-. 
Mains Radio Transformer. 250-0-250 v. 
80 mA. 6.3 v. 4 a. Suitable for use with 
6X5 rectifier. 716. P. & P. 216. . 

.25 H.P. Electric Motors. Single phase. 
Self-starting. Brand new by E.D.C.C. Foot 
mounted. Guaranteed. 97/6. Carriage 51-. 
.5 mA Relays. 2 windings, 1,000 ohms 
and .4 ohms. Adjustable contacts. 3/6. 
P. & P. 1/-. 
12 volt Mobile Public Address Equip- 
ment. - Complete with loud speaker and 
crystal mike. 12 watts output.. New 
condition. £17.10.0. C.P. - 

Money back guarantee on everything.. 

When in Exeter call and sea our large 
stocks. 

ELECTROSURP 
120, Fore Street, Exeter 

Phone 56687. 

high Quality Sound Reproduction, by 
Nullard, 2/6, postage 4d. 

A Guide to Amateur Radio, by R. S. G. B., 
210, postage 3d. 

Frequency _Modulated Radio, by Sturley, 
15ï-, postage bd. 

Wireless Servicing Manual, by Cocking, 
17;6, postage 1/-. 

Transistors Techniques, by Gernsback. 
Library. 12'-, postage 6d. 

Radio Control for Model Ships and Air- craft, by Judd, 8/6, postage 9d. 
Practical Transistor Circuits, by Kendall, 

3/6, postage 4d. 
Radio Valve Data,. by Wireless World, 

416, postage 6d. 

UNIVERSAL BOOK CO. 
12, Little Newport Street, London, W.0.2 

(ad;oining, Lisle Street) 

COPPER WIRE - 

ENAMELLED, TINNED, LIT2., 
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.N. & WESTINGHOUSE 

GERMANIUM 
CRYSTAL DIODES 

II.. each. Postage 21-d. 

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 Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet, 15/-, post 13 
A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 

COVENTRY RADIO 
Component Specialists 

since 1925 

We have now trebled 
the size of our premises 
in order to supply a 
larger range of Com- 
ponents, Amplifiers and 

Hi-Fi Equipment. . 

Send your enquiries to : 

189-191 Dunstable Road, 
Luton, Beds. 

New Telephone No.: 
LUTON 7388-9 

Morse Code operating 
- ... as a PROFESSION 

45 years of teaching Morse Code is proof 
of the efficiency or tàe Candler system, 
Send 2;d. stamp for Payment Plans and Full 

Details of all Courses. 
CANDLER SYSTEM CO. Dept. 5LO 
5211, Abingdon Road, London, W'.8, 
Candler System Co., Denver, Colorado, U.S.A. 

March, 1957 

ILLUSTRATED 
CATALOGUE No.10 

6D" 
Post free 

(U.K. only) 
Over 2,000 guaranteed components by the 
Leading manufacturers. Short wave, 
broadcast and transmitting components, 
valves, etc. Special items for the service- 
man. 135 photographic illustrations on art 
paper. Complete list of Amateur prefixes 
and world zones. Orders are dealt with 
the day received. - 

SOUTHERN RADIO & 

ELECTRICAL SUPPLIES 
SO-RAD WORKS 

REDLYNCH, SALISBURY 
Telephone : Downton 207. 

LEAS TL710 POWER AMPLIFIER and 
POINT ONE PREAMPLIFIER. -This 
quality amplifier maintains the high Leak 
reputation of first-class workmanship and 
design. £28,'7/- complete. 
TSL HIGH STABILITY FM) VIIF TUNER 
Employs 6 valves and 10 tuned circuits 
combining high sensitivity with the best 
signal/noise ratio. £17/10/-, tax paid. 
SCOTCH BOY RECORDING TAPE. - 
850' on 52" Spool, 28---. 1,275 on 5C Spool, 
38,7-. 1,200" on 7" Spool, 05,-. 1,801' on 7" 
Spool, 54.-. 850' High Output Tape on 52" 
Spool, 3L-. 
AERASIAL CO -AX CABLE. -101d. per 
yard. 
We are stockists of W.B. Speakers and 
Cabinets, Bernards and Norman Price Publi- 
cations. We carry large stocks of valves, 
condensers, resistors and other components. 
Also CeKa Tools for the Radio Engineer. 
Send 6d. in stamps for our latest list. 

RADIO HAM SHACK LTD., 
155, Swan Arcade, Bradford, 1. 

BARGAINS AND BOORS 
HIGH -WATTAGE CARBON and WIRE - 
WO UND RESISTORS, 2, 5, 10 and 15 watt, 
25 for 51-. 
AN ASSORTMENT OF 50 RESISTORS - 
All useful values : .1. 1 and 2 watts. 516. 
500 V. MIDGET 8%lltE-E=tiDED CEltA- MICs.-2, 3, 4.7, 7.5, 10, 15, 22, 27, 33, 39, 47 
56, 75, 100, 150, 200, 270, 330, 390, 470, 1,000, 
1,500, 2,000, 3,000 pf., 8d., 7.6 doz. 5,000, 
10,000 pf., 100.. 9/6 doz. 
VALVES. -Ex -equipment, SP41 (VR65A), 
EB34, 1/-. New unused, 12E6, L-. LATEST " GEN " BOORS 
PRACTICAL TRANSISTORS & TRAN- SISTOR CIRCUITS. -3%6. Post 3d. TRANSISTORS & CRYSTAL DIODES.- 
5/-. 
HOME-MADE AERIALS FOR TV. AND F.M.-10 designs and valuable data, 2/6. Post 3d. 
PRACTICAL F.M.-F.M. fully explained with lots of circuits for home construction. 
5/-. Post 4d. 

SEND FOR FULL BARGAIN LIST 3d. Please allow post & packing on orders. 
II £3 & BORD N78 SOUTH 

ST.. 
PORT 
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el Bade st in Your Own Home 
The New Highly 
liensitihe Hiero - 
phone incorporating 
a specially wound 
transformer de- 
signed to match any 
Radio or Radiogram, 
mains or battery. 
Hours of amusement 
at a party, good fun 
for all the family. 
Suitable for baby 
alarms and many 
other purposes. Not 

a toy but a guaranteed working instru- 
ment. Full instructions enclosed. 
Made to sell at 21 -. POST 

OUR P BICE 15/ /- FREE. 
Trade supplied 

E. CLAPSHAW 
369, Alexandra Rd., Muowell Hill, 

London, N.10. 

VA LV ES --Guaranteed 
DAF91 6;6 VÚ111 36 605 61-,6X4 66 
RA50 2,1- W77 5I- OCHO 77-;6X5 716 
EBC33 716 OZ4 5i- 6E12 8r 7D8 716 
ECC33 8,6 155 6 6 6F17 81- 7H7 7/6 
EF36 5,6 105 6.6 615 6;- 8D2 4,6 
EF39 7'- 3D3 416 6K7G 4,6 8D3 7,- 
EF50 5I- 4D1 ' 41- 6K7M 6,- 9D2 61- 
EF91 8/- 6A8 7.6 6SA7 8i- 9D6 5, - 
ELM 6ï- 6AK6 7;6 6SG7M 7:6 12BA6 7i6 
PC084 6AM6 81- 6SN7GT 12BE6 1í6 

6AQ5 76 8 6 12BH7 7!6 
PY81 10'- 6B8 8- 605 7 6 12J7 816 
'PT 1 4,- 0BE6 7i- 6U5(0X) 12x7 81- 
VR65A 3'6 6BH6 - 7,6 7'615D2 8,- 
V11O6 716 61357 7!6 607 6,6 5005 8%6 
VT20 3,6 6BW6 6,6 6176 i- 5006 8i6 
Postage 6d. extra. (Also all components.) 
"Jason," F.I. T mer Kit complete 
with valves, £7.2.0, plus 2,6 post. 

TELEKIT SUPPLY 
104 High Street, Beckenham, Kent 

Phone : BEC 3720. 

GRAM-PAK AMPLIFIERS 
Complete £3.19.6 P'2s P - 

This midget 4 -watt amplifier fits neatly 
into any record player leaving ample room 
Mr speaker, 7" x 21" x W. Suitable with 
any speaker and all modern crystal stai 3 -speed 
pick-ups. For 200-250 v S.C. Perfect, dis- 
nerflonless, quality guaranteed. 
ACCESSORIES - 

BSR crystal turnover P.U., 81.14.6. 
t -4" elliptical speakers, 19s. 6d. 
BSR 3 -speed player unit with "above 
P.U £4.12.6d. 
The complete outfit ready for 
your cabinet, £9.10.6 post free, 

ed. stamp for details of this and other models. 

ELECTRO -ACOUSTIC LABS. 
TAIN : ROSS -SHIRE : SCOTLAND 

OSCILLOSCOPE* 
(MINIATURE TYPE) 

Supplied in kit form 
for workshop or 
experimental 
Complete with full 
instructional notes 
giving details of 

dio 
ap- 

work. Can be operated ,ry 
from power supply of most .L 
AC domestic radio receiver. di 
equipment or from power unit 
supplied as an extra. 

Price £10 f nc, post/pkg.) 
(Power unit, if required, 43 extra) 

Older now or send stomp for further detoüs to: 

E.M.I. INSTITUTES, 
Dept. 32x, LONDON, W.4. 

(Associated with "His Master's Voice et 

WHAT is 
COfIMUNICATIONS " 

RECEIVER ? 

21111111 

High Sensitivity 
Selectivity 
Accurate Dial Calibration 
Easy, Effortless Tuning 
Morse or Telephony 

E. Plus Utmost Reliability 
and Consistency- of 
Reception. 

= THE 

ee óeéi. es seéiea4 es o e e e.e s 

F ldt 4ia!! ; 

: 
eee 

This description is often ee 

loosely applied to various : 
e 

forms of short-wave sets, 
ye 

and the "Communications" i. 
Receiver is Certainly prim- OsAMIFM models give reception °f? .'sV.H.F. high quality tran smissionseo 

arily concerned with short normal wavebands. Majors. .. Aìß -*_FM 12 rah ea, £44 De-Luxr 

I, fications must cover 

ELM 1S1O1\1J 
"8104" 

waves. BUT truly to merit 

the title, the " Communi- 
cations " Receiver must be a 

HAND «: 
BUILT 

RADIO Z. 
UNITS -.o 

o 

THEe¡e 
FtDEL1Ae 

e Fidelia MAJOR 10 i 

,AM: FM. 11 valves. £53/12/-. F.M.eÿe 
Tuner, £14.3 -. Data sheets free. 
Electro Acoustic Developments, 

.Amhurst Read, Telseombe Cliffs, Susses, se 

.n'. :e .s .i .. .D i ï s.º ë 'sé 

good deal more than just a H %. C SHORT WAV 

short -waver. ITS sped- ' ` ` EQUIPMENT 
Noted for over 18 years for .. . 

rs and Kits of Quality. S.W.; Receive 

Improved designs with Deno rolls : 

One -1 arse Lilt, Hodet ( Price, 25í- 
"E' 50(- 

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, R'.1. 

BROOKS (RADIO) 
_ 4 CHARLES STREET, MORECAMBE, 

LANCS. 

New - VALVES - Guarantee! 
E. - IS A TRUE "Communications " 

Receiver designed and built to = 147 11 66K8 816 EABC80 P0084 
LE 105 10 6 6Q7 8 6 for 10,'6 

fulfil the exacting requirements of 1H5 10:6 6SN7 7 6 EAF42 PCF82 
E the professional and the discerning E 1N5 10,6 OVO 7,6 10 - 111- 

amateur who must have = 1R5 7 6 6X4 7 -EBC4110'- PL61 11/6 
1S5 7i6 6X5 7- EBF80 10 PLIS 9,- 

= E tT4 7 6 7B7 8 i6 ECC81 5;6 P183 1116 
3S4 7 6 705 8,- ECC82 10,- PT80 9,- 

E CONSISTENT E 3V4 8:- 7C6 8- ECC83 9,6 PT81 10,- _ = I 5U4 8 6 7S7 8,6 F,.CH42101- PY82 7,6 
WORLD-WIDE 51(3 7,67Y4 8-DCLao10- 

:5Z4 8 0 12x7 8 6 EF80 918 

RECEPTION E 16AL5, 8,6 12x8 11 - EF86 11'6 
6AM6 8 0 1207 8.6 EL41 10- _ 

1 
6AT6 8i- 25(4 9i- EM34 10'- 

6BÁ6 816 35L6 916 EY51 11'6 
= 6BE6 6 35Z4 8;6 EZ40 8.. US ._ 

THE E 6K7 5:6 80 8,- EZ85 8 8 VÚ39 8Í6 

EDDYSTONE "840A " = Pest and packing 6d. per valve extra 

COSTS £55.0.0, and is avail- 
able from stock at WEBB'S 
RADIO. Easy payment =' 
terms gladly arranged. 

PA 83 1L- 
UBC41 8r6 
1101142 

1liIIiIIH 
Fully detailed brochure 

request 1111'IIIIIG'i 

101- 
UF41 9.6 
1.11411 

RULLIht 
SERIES f00 

TEST METER 
AC/DC 10,00012(V 

21 RANGES 
IOO1JA to 1000 V 

CASE CADS 

FULLY 6UARAN TEED 

SENT POST FREE FOR £2.1 0.0 AND 
14 SOHO ST., OXFORD ST., LONDON, W.1 NINE FURTHER MONTHLY PAYMENTS 

OF £1.4.6. CASH PRICE £12.7.6 
Telephone GERrard 2089. 

FRITH Y 
Shop Hours: Mon., Tues., Wed, and Fri. FRITl4 RAD!OCRAFT LTD 
9 a.m.-5.30 p.m. Thursday, 9 a.m. to 7 p.m. + 69-71 CHURCH GATE LEICESTER 
Saturday, 9 a.m. CO i p.m. 1. 

& 28 HIGH ST NEWPORT PAGNELL Busks 
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YOU CAN BUILD A QUALITY 
TAPE RECORDER 

with 

" ASPDEN " 
Tape Deck and Amplifier Kits 

'APE DECKS, 2 speed, twin track, easy to assemble kits, 
'ally complete with finest motor and Ferroxcube heads. 

Model 521 for Sin. spools, kit, £7/10/ - 
Model 721 for Tin, spools, kit, £8,/10j - 

Either model assembled and tested, 27/6 extra. - 

AMPLIFIER kit, 2t watt, record/replay with two recording 
I 
positions, neon indicator, etc., £5118/-. Power pack kit for 
above. £2;18/6 (both without valves). Carr. and packing extra, 
THIS TAPE DECK AND AMPLIFIER IS BEING USED 

11N THE ANTARCTIC BY A MEMBER OF THE 
EXPEDITION. 

From the Equator to the Pole they are giving good service. 

Mr. S., of Twickenham, irrites : 

" The whöle assembly has a smooth sweet run, which is 
orthy of the most expensive deck. May I congratulate you 
n the fine value your deck offers." 

Send a stamp for fall particulars to 

W. S. ASPDEN 10, 
Market St., 

KIRKHAM, LANCS. 

Train for a wonderful 
future in 

ELECTitONfCS . 
with .CA.JLil3.s 

Every day the demand for the expert in electronics 
grows. Radio, television, radar and the whole field of 
industrial automation are rapidly expanding and the 
trained specialist assures far himself a well -paid career 
in this quickly developing profession. 
Here is your opportunity to enter for: - 

1 YEAR COURSE' 

Full-time course in the Principles and Practice of 
Radio and Television. Mainly designed for the train- 
ing of Radio and Television Servicing Engineers. 
Next coursés commence in May and September, 1957. 

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 whic'i includes "His 
Master's Voice", Marconi?hone, E.M.I. Electronics Ltd. etc. ASS 

ALL THESE FINE BARGAINS ARE AT 

4/a/k-A*Ottltd Sze 
EDDYSTONE 358X Communication Receivers (B34) 
Range 40 Kc/s -31 Mc/s covered by 10 plug-in coils ; only 4 coils 
available covering : 600-1,250 Kc/s, 1,250-2,100 Kc/s, 2,100-4,500 
Kc/s, 9,00.0-22,000 Kc/s. Selectivity : 2 Kc/s at 2.5 db down, 
5 Kc/s at 35 db down, 150 c/s at 4 db down with crystal. Supply 
required : 6 Y. 1.4 a., 175-200 v. 65 mA. Circuit : variable mu 
pentode H.F. Amplifier, Triode-Hexode frequency changer, two 
I.F. Amplifiers (450 Kc/s), Crystal Filter, A.V.C./DetectorlA.F. 
Amplifier, output stage, B.F.O. Valve check meter, £8.10, with 
power supply, plus LI pack. and carr. 
R1155 RECEIVERS 75-500 Kc/s, 600-15,000 Kc/s, 3-18 Mc/s: 
not new but good condition. Air tested, £6.5s. plus 10(- carr. 
tin. MAGSLIPS 50 v. 50 cycles A.C. transmitter and receiver 
units. Accurate to I/10th of I deg. Guaranteed in good worlcing 
order, 30/- pair, plus 3/- p.p. 
BENDIX TYPE TA.12B Master Oscillator type transmitter. 
4 Channel 40 w. operation, provide telephone, CW or MCW 
in frequency ranges of 300-600 Kc/s, 3-4.8 Mc/s, 4-6.4 Mc/s, 4.37-7 
Mc/s. Each of the 4 channels has its own oscillator and uses a 
12 SK7. The IPA stage consists of an 807, while the PA is two 807s 
in parallel. Size IO,lin. x 6in. x 15;ín. f3.15s., plus 10/- carr. 
SMALL MAINS TRANSFORMERS Input 230 v. 50 cycles ; 

output 250 v. 40 mA 6.3 v. 1.5 a. Size 3.9in. x 2.4in. x 2in. Ideal for 
T.V. converters, 12/6 each, plus If- p.p. 
CHARGER TRANSFORMERS for 6 or 12 v. 230 v. 50 cycles 
input, 9 and 17 v. 3 a. output. 15/6 each, plus If- p.p. 

MALLORY VIBRATOR PACKS f2 v., 150 v'.40 mA. Brand new 
and boxed, size 5?:in. x 5 in. x 3in., 12/6 each p.p. 

R.F. UNITS RF24 20-30 Mc/s, 9/6. RF25 4050 Mc/s, 9/6 ; RF26. 
50-65 Mc/s, perfect dials, 25/- ; damaged dials, 20/-, plus 3/- p.p, 
each type. 

P R O O P S Dept. ' P,' 52 Tottenham Court Road, 

BROS. LTD, London, W.I. LANgham 0141 

Shop Hours : 9-6 p.m. Thursday : 9-1 p.m. Open all day Saturdays 

G2AK This Month's Bargains 
Don't miss this one ! 

CRYSTAL HAND 
MICROPHONES 

As illustrated, in silver hammer case with 
polished grille, handle and 4 feet screened 
lead. ONLY 21/ -- 
HI-FI EQUIPMENT. Amplifiers, speakers. 
pick-ups by Grampian, Leak, Quad, Rogers, 
R.C.A., Spectone, W.B., Wharfedale, etc., 
available for immediate delivery. 
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 I/6. 

AMERICAN BREAST MIKES, swivel head, push to 
talk and lock -on switch. Excellent job. Only 12/6. Post Ifs. 
BRITISH BREAST MIKES complete with pr. of H.R. 
4,000 ohm phones in wooden carrying case. New W,D. 
stock, unrepeatable at 17/6. Post 2/-. 
AERIAL WIRE, Copper, 7/25 stranded : 140ft., 10/., 
70ft. 5/-. Hard Drawn 14g, : 140ft., 17/-; 70ft., 8/6. P. & p. 2/-. 

RIBBED GLASS 3in. AERIAL INSULATORS, 1,/6 ea., 
or 6 for 7/6. 12 or more post free. Small Shell. Porcelain, 
4_d. ea., or 4/- doz. 
CONDENSERS. 8pF 600 v. Trop. 750 v. normal 
condensers. NEW, ex W.D. stock, 5/6. P.-& p. 1/6. 

New TCC Type 111. 9 mfd. 1,000 v. D.C. wk'g. 
(List over £3.) OUR PRICE 10/6. P. & p, 1/9, 

No C.O.D. on orders under £t. 
PLEASE PRINT YOUR NAME AND ADDRESS 

CHAS. H. YOUNG LTD. 
Dept, ' P' 110, Dale End, Birmingham 4. (CEN 1635) 
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Practical Wireless 

BLUEPRINT SERVICE 
PRACTICAL WIRELESS 

Vu of 
Blueprint 

CRYSTAL SETS 
2/- each 
1937 Crystal Receiver PW 71* 
The " Junior " Crystal 

Set ... ... ... PW94* 
2/6 each 
Dual - Wave 

Diode " PW95* 
" Crystal 

STRAIGHT SETS 
Battery Operated 

One -vape : 2/6 each 
ThePyramid " One- 

valver (HF Pen) .. 
The Modem One- 

valver 
Two -valve : 216 each 
The Signet Two (D & 

PW93* 

PW96* 

PW76* 
3/6 each 
Modern Two-valver (two 

hand receiver) PW98* 
Three -valve : 26 each 
Summit Three (Hl Pen, 

D Pen) ... - ... PW37* 
The " Rapide'" Straight 

3 (D, 2 LF (RC & 
Trans)) ... ... PW82* 

F'. J. Carnal's " Sprite " 
Three (HF, Pen, D, 

PW 87* 
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) ,,. PW19* 
Three -valve : 4/- each 
A.C. Band -Pass 3 ... PW99* 
Four -valve : 216 each 
A.C. Fury Four (SG, SG, 

D, Pen) PW20* 
A.C. Hall -Mark (HF 

Pen, D, Push Pull) ... PVl'45* 

SUPERHETS 
Battery Sets : 2/6 each 
F, J. Camm's 2 -valve 

Superhet ... ... PW52* 
Mains Operated : 4- each 

Coronet " A.C.4 ... PW I00* 
AC/DC" Coronet" Four PW 101* 

No. of 
Blueprint 

SHORT-WAVE SETS 
Battery Operated 

One-vahe : 2/6 each 
Simple S.W. One-valver PW88* 
"Two -valve : 2/6 each 
Midget Short-wave Two 

(D, Pen) ... PW38A* 
Three -valve : 2/6 each 
Experimenter's Short- 

wave Three (SG, D, 
PW30A* 

The Prefect 3 (D, 2 LF 
(RC and Trans)) ... PW63* 

The Band -spread S.W. 
Three (HF, Pen, D, 
Pen). Pen) ... ... PW68* 

PORT'ABLES 
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 111 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 them 
may have in their spares boa. 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 
Tao -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 os 
of print, but an asterisk denote.; 
that constructional details are avail- 
able, free with the blueprint. 

The index letters which precede the 
Blueprint Number indicate the period - 
teal 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 
House, Southampton Street, Strand, 
W.C1.t. 

No of 
Blueprint 

SKORT -WAVE SETS 
Battery Operated 

One -valve : 2/6 each 

S.W. One -salver for 
American ... ... ÁW429* 

Two -valve : 2,6 each 

Ultra -short Battery Two 
(SG, det Pen) ... ... W X1402* 

Four -valve t_ 3/6 each 

A.W. Short Wave World- 
' beater (HE Pen, I), RC, 

Trans) 

Standard Four-valver 
Short -waver (SG, D, 
LF, P) -WM383* 

AW'436* 

,nains Operated 
Four -salve : 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) ... VV M403' 

r 
I QC`Eit' COI"PO\' 
I This coupon is available until Mar, 6th 

I1957 and must accompany all Queries, 
sent in accord with the notice on 

I our " Open to Discussion " page. 
I PRACTICAL WIRELESS, Mar. 1957. 

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.ig. Sole Agents for Australia and New Zealand 
GORDON & GOTCH (Allia), LTD. South Africa.: CENTRAL NEWS AGENCY, LTD. Subscription rate including postage, for 
one year a Inland 10e., Abroad 16s. 6d. (Canada 1Bs.) Registered at the General Post Office for the Canadian dfagazinc Post. 



iv PRACTICAL WIRELESS March, 1957 

BUILD IN A g j ARM 
AND add fidelity to your installation 

BY OVERCOMING TRACKING ERROR IT MEANS 

LONGER RECORD LIFE 
EXTENDED OVERALL FREQUENCY 

RESPONSE 

FREEDOM FROM DISTORTIONS 

PRACTICAL WIRELESS says :- 
Test records appeared to sound even better than with 
our hitherto standard equipment, " rumble " which was 
previously audible on an organ test record, appeared 
non-existent. Every serious " hi-fi °' enthusiast should 
try to make this part of his installation. 

Send for Fully Illustrated Leaflets : 

(Dept. D) BURNE -JONES, SUNNINGDALE ROAD, CHEAM, SURREY. 

BJ ARM ... E2.4.11 
P.T. ... 18/- 

Bj PLUG-IN SHELL 17/3 
P.T. ... 6/1I 

BJ SUPER 90 ARM 
(Studio Model) 11 gns. 
P.T. ... E4.12.5 

SCALE 

TUNING 

MAXI -Q 
IFT.11/10.7 

RDT.1/10.7 

6AL5 

6AM6 

TI 

POWER REQUIRED: HTR5.6 3U61 6A. 

THE GUARANTEED COMPONENTS DES- 
CRIBED BELOW HAVE BEEN ACCLAIMED BY 
THOUSANDS AS THE FINEST OBTAINABLE. 
Full constructional details, point-to-point wiring diagram and 
alignment instructions for building the complete F.M. TUNER. 
Also full details for modifying existing tuners to a pre-set version 
given in Technical Bulletin DTB.8, price 1/6. 
F.M. SCALE. A bronze finished scale with yellow markings (0-20 
Log) for use with all types of F.M. tuners or receivers. Consisting of 
metal scale, pointer, cord drive spindle, pulleys, 2Iin. drum, cord and 
instructions for the assembly of the cord drive. The scale measures 
5`in. x 3in. and is for a cabinet aperture of 4ín. x l lin., price 9/-. 
RDT.1/10.7 Mc/s. A transformer for use in ratio discriminator 
type circuits. Can size 1fin. square x 24in. high. Secondary 
winding of bifilar construction, iron dust core tuning, polystyrene 

,N 

formers and silver mica condensers, price 12/6. 
PDT.1/10.7 Mc/s. A miniature phase discriminator transformer 
for use in frequency modulation detector circuits where the limiter/ 
Foster -Seeley type of circuit is employed. Designed for carrier 
deviation of ±75 Kc/s. Qk=1.5. Screening can II in. x 1-13/16ín. '' 

square, price 9/-. 
IFT.11/10.7 Mc/s. A miniature I.F. transformer of nominal 
frequency 10.7 Mc/s. The transformer is primarily intended for the 
I.F. stages of frequency modulation receivers and converters. The 

"Q" of each winding is 90 and the coupling critical. Dimensions as PDT.1, price 6/-. 
IFT.11/10.7/L. As IFT.11/10.7 but with secondary tap for limiter input circuits, price 6/-. 
Coil Type Ll, T1, and T2. These coils are specially designed for use in the " MAXI -Q " F.M. TUNER, price 3/11 each 
Chassis and screens for the above unit, completely punched in aluminium, price 7/6. 
Obtainable from all reputable stockists or direct from works. GENERAL CATALOGUE covering technical information on full 
range 01 components, 1/- post free. - 

F.M. TUNER 

DENCO (CLACTON) LTD., 357/9 Old Road, Clacton -on -Sea, Essex 
STOP PRESS: 
" OSRAM " F.M. TUNER vmpleiely assembled and valved a1 £16/16/- inc. P:I. 
" MULLARD " TAPE RECORDER. Amplifier Chassis, Type `A'-31/6 ; Type 9B'-3116. Power Pack Chassis, 11/6. 
" MULLARD " 20 WATT AMPLIFIER. Chassis and Base 34/, Pre -Amp Chassis, 25/-. Transformer Covers (3). 32f-. 
" MULLARD " 3 valve- 3 watt chassis, 10/6. 
" MAXI -Q " 60 Kc/s TAPE DECK OSCILLATOR COILS, TDO. 1.-For High Impedance Erase Heads (Truvox, etc.), 5/-. 

TDO. 2.-For Low Impedance Erase Heads (Brenell and Collaro), 5/-. 


