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CLYDESDALE 
Bargains in Eæ -Service Radio and Electronic Equipment 

Brand New, in maker's original 
packing. 
Ex U.S. Army 
WIRELESS SET No. 48 MK.I. 
TRANSMITTER/RECEIVER 

American version of the 
No. 18 Set, modified to 
U.S. Army requirements. 
Frequency coverage 6 to 
9 mcs.-33.3 to 50 metres. 
Complete equipment for 
"Phone" and C.W. com- 
prising :- 
Transmitter, with 1000 
kc. Xtal, 4 valves, 1A5 
master osc., 2/1299's 
P.A., 1 LD5 mod., Xtal 
osc., and diode r.f. rect., 
etc., etc. 
Receiver, superhet cir- 
cuit, employing 6 valves, 

I LN5 H.F. Amp., ILA6 
Ist det. F.C., ILN5 I.F. 
Amp., I LD5 2nd det. and 
B.F.O., ILD5 Ist L.F. and 
A.V.C., IA5 output, L.F. 
frequency 455 kc.,etc.,etc. 
Hand Driven Gener- 
ator, supplying H.T. and 
L.T. (plus 12v bias, when 
switched for WS -18) with 
operators seat, etc. 
Aerial, 10 ft. Rod type 
(11 sections) range 5 
miles R/T. 10 miles C.W. 
greater ranges can be 
obtained with a normal 
aerial. Plus, cables and 
Instruction Book. 
This equipment can also 
be used with dry batteries 
(not supplied) as a Port- 
able Walkie-Talkie. 
Power requirements 
H.T. 162v 60 ma L.T. 3.1v 
0-3A. Dimensions :- 
Set and Battery con- 
tainer : I If X 10=, x 
17f ins. 
Clydesdale's price only 

£14-1 0-0 
Carriage paid 

Ex Royal Navy 
SOUND POWERED 
TELEPHONE 

Requires NO batteries, and will 
give long service without attention. 
Complete with warning indicator 
lamp and generator, giving a high- 
pitched note which can be heard 
through any noise ; where a number of telephones are used, the indicator 
lamp would indicate which one is being called. Dim.: -7+ x 9x 71 ins. for 
wall mounting. Designed for ships' use, but can be used in the home, 
office or factory. 

L 
Clydesdale's Price Only 27/6 each Carriage paid 

A few only 
RADIO SET SCR -504-A 
Comprising :-BC -792-A Com- 
munications Receiver, covering 
100 kcs. 65 mcs. 3000-4.7 metres, in 
8 bands with complete coverage, an 
8 valve superhet for 'phone opera- 
tion, which can also be used for 
direction finding, housed in beauti- 
ful pigskin suitcase, size 21I x 13+ 
X 6; ins. operates either open or 

closed. Valve line-up :-I LN5 1st 
I.F., ILN5 2nd I.F., ILN4 det., 
I LN5 B.F.O. I LN5 output (triode 
connected). A deaf -aid type of 
earphone is supplied with the re- 
ceiver and can be fitted to either 
ear. Plus case CS -96-A containing 
PE -I28 -A charger, which is used 
from 6 or 12 volt battery and will 
charge a 6 volt and 2-36 volt 
accumulators, built in metal case 
with 24." square volt and amp - 
meters, with spare valves, hypoder- 
mic syringe and needles, spare 
vibrator, and spare ear -piece. (Less 
batteries). 
Clydesdale's Carriage 
Price only £S paid 

A few only 
VLR (CANADIAN -MARCO NI) 
RACK-MTG. RECEIVER UNIT 
Complete with power unit for 110v 
A.C. and loudspeaker, in small rack. 
Receiver for 1.5-28 mm. 
Clydesdale's £30 Carriage 
Price only L paid 

INFRA -RED IMAGE 
CONVERTER CELL 

Sniperscope Snooperscope 
The famous wartime "Cats -eye" 
tube used in "Tabby" for night 
sniping and observation. 
Provides a Silver Caesium Oxide 
Screen for the conversion of Infra - 
Red rays to visible rays, using an. 
Infra -Red light source. Data pro- 
vided. 
Dimensions overall :.-dia. 2" x If". 
Screen dia. Iá". 
Clydesdale's 

I 2/ 6 Post 

Price only each paid 

Order direct from : 

CLYDESDALE SUPPLY 
CO. LTD 

2 BRIDGE STREET 
GLASGOW - C.5 

Phone : South 2706/9 VISIT OUR BRANCHES IN SCOTLAND, ENGLAND AND NORTHERN IRELAND 
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worthy addition 
TO THE RANGE OF 

AYO' -eAe 9 
A Signal Generator of 
wide range and accuracy of 
performance, designed for use 
in the laboratory or by the 
service engineer. Turret coil 
switching provides six fre- 
quency bands covering 50 Kc/s 
to 80 Mc/s 

50 Kc/s -150 Kc/s 
150 Kc/s -500 Kc/s 
500 Kc/s-I.5 Mc/s 
1.5 Mc/s-5.5 Mc/s 
5.5 Mc/s--20 Mc/s 
20 Mc/s-80 Mc/s 

Note these Attractive Features: 
Stray field less than 1µV per metre at a 
distance of 1 metre from instrument. 
General level of R.F. harmonic content of 
order of 1%. 
Direct calibration upon fundamental fre- 
quencies throughout range, accuracy being 
better than 1% of scale reading. 
45 inches of directly calibrated frequency 
scales with unique illuminated band selection 
giving particularly good discrimination when 
tuning television "staggered" circuits. 
Of pleasing external appearance with robust 
internal mechanical construction using cast 
aluminium screening, careful attention 
having been devoted to layout of components 
with subsidiary screening to reduce the 
minimum signal to negligible level even at 
80 Mc/s. 
Four continuously attenuated ranges using 
well -designed double attenuator system. 
Force output 0.5 volts. 
Internal modulation at 400 c/s, modulation 
depth 30%, with variable L.F. signal avail- 
able for external use. 
Mains input 100-250 volts A.C., 40-60 c/s. 

Battery Model available having same genera 
specification and covering 50 Kc/s -70 Mc/s, powered 
by easily obtainable batteries. 

Sole Proprietors and Manufacturers : 

Mains Model £25 
Battery Model £24 

Fully descriptive pamphlet 
available on application 

eIié Ai rj+ . MIL COIL WINDER &'ELECT'RICAL'EQUIPMENT Cß.;LTA. 
YNiNOER MOVSE pO1JGLAS ;TAEE7 4.410044 &W( JdorAwre: VICTORIA 34°1V9 

soi 
A 
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Lyons Radio 3 GOLDHAWK ROAD, (Dept. MS), 
SHEPHERDS BUSH, LONDON, W.I2 

Telephone Shepherds Bush 1729 

RECEIVING UNITS TYPE 184. Partly dis- 
mantled, we supply these units fitted with 7 valves 
type VR65 (all tested O.K.), 4-EF50 valve holders, 
I high voltage 4 -pin valve holder, chock full of 
condensers, resistors, wire -wound pots, tagboards, 
iron dust cored coils, etc., all assembled on a 
neat metal chassis and fitting into a case measuring 
approx. 161x111x7; in. An excellent source of 
spare parts especially forthe television constructor. 
Offered at a fraction of the price of valves alone. 
Price 17/6. Carriage 4/-. 

TELEPHONE SWITCHBOARDS. These 
ten -line switchboards for use as private exchange 
are supplied with weighted jack plugs, hand 
generator for operating bell or buzzer and 
telephone handset all housed in portable metal 
case approx. 22x8 in. square. Price 35/-. 
Carriage 7/-. 

VCR 97 CATHODE RAY TUBES. Brand new 
and packed in original special transit cases. Price 
35/-. Carriage 4/6. 

DESK MICROPHONES. Similar to those used 
on R.A.F. ground stations. 12 -in. high pedestal 
with adjustable head. Fitted with sensitive 
carbon insert. Complete with lead. Price 7/6. 
Postage 1/6. 

PERSONAL SHOPPERS. We stocic a large 
selection of components, test gear, receivers, 
chassis, etc., far too numerous to list or advertise 
and all at bargain prices. Pay us a visit if you can, 
it will be well worth while. 

AERIAL LOADING UNIT TYPE 2A. Com- 
prises 4 coils and 4 Phillips concentric trimmers 
and a 5 -way rotary switch housed in a 3'-, in. dia. x 
21 in. deep metal can. Connections brought out 
to Pye coaxial connector. Particularly useful as 
combined, coil screening can, and range change 
switch, for your home -constructed signal 
generator. Price 3/6, post free. 

RECEIVER UNIT TYPE 25. A 6 -valve superhet 
receiver adaptable for use as short wave receiver. 
Fitted with 2 VR56's, 2 VR53's, I each VR57 and 
VR55, I pr. 460 Kc/s iron dust cored I.F. trans- 
formers, mic. and phone output transformers, 
variable condensers, etc. Price with valves 25/-. 
Price less valves 10/6. Postage 1/6. 

SIGNAL GENERATORS, TYPE 133-C. Manu- 
factured by Advance Components, Ltd., these 
precision Signal Generators have a frequency 
range of 100 Kc/s to 30 Mc/s. Calibration accuracy 
is ±I per cent., output voltage is continuously 
variable from I microvolt to 100 millivolts and an 
output of Iv into 500 ohms is also available. 
Internal modulation is provided at the two 
levels of 10 and 30 per cent. at 400 c.p.s. External 
modulation requires 9v into an impedance of 
10,000 ohms for 30 per cent. modulation. Pro- 
vision, too, has been made for an A. F. output of 
0.9v at 400 c.p.s. with an output impedance of 
10,000 ohms. R.F. leakage from She instrument 
has been reduced to a negligible amount by triple 
shielding of the oscillator. Operation from 
100-260v A.C. Condition is as new. Price f18/10/-, 

" VEL PRIMUS VEL CUM PRLMIS" 

PANDA RADIO CO. 
58 SCHOOL LANE 

ROCHDALE 

* PANDA first gave you the 10/20 metre dual 
array. 

* PANDA first gave you the lattice boom 
designed to withstand the heaviest gale. 

*. PANDA first gave you the standard self- 
supporting 32' TOWER with only a 4' sq. 
base. (This can be erected piecemeal from 
the base upwards by unskilled labour.) 

* PANDA now gives you the first FIFTY -foot 
self-supporting tower to carry the heaviest 
arrays. 

* PANDA now gives you the first self-supporting 
lattice mast to put a T.V. array over 50 feet 
high for "fringe" areas. 

* PANDA now gives you all towers complete 
with steel ladders if required. 

Again we say "Either the FIRST or among the FIRST". 

FULL DETAILS ON REQUEST 
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THE 

ME `680' 
COMMUNICATIONS 

RECEIVER 
A high-grade instrument with wide frequency coverage 

for PROFESSIONAL COMMUNICATION REQUIREMENTS 
The '680'is a fifteen -valve superheterodyne receiver embodying advanced technique. Among its special 
features are included : continuous coverage from 30 Mc/s to 480 Kc/s, two R.F. stages, two I.F. stages, 
crystal filter, B.F.O., push-pull output stage, variable selectivity, "S" meter, noise limiter, standby 
switch, stabilised H.T. voltage to oscillator, provision for relay operation of transmitter, high signal-to- 
noise ratio and sensitivity, highly attenuated image response, very effective A.V.C., provision for twin feeder and single aerial, modern miniature all -glass valves, mechanical bandspread logging device. Avail- 
able for rack mounting. 

The complete frequency range is covered by five switched coil assemblies with an overlap between 
each. The gear -driven, flywheel controlled mechanism is positive, free from backlash and very smooth 
in action. The mechanical bandspread device takes the form of an auxiliary dial and gives a scale length 
equal to ninety inches per range. The dial can be read to one degree. I.F. transformers are permeability 
tuned to 450 Kc/s. Operates from A.C. mains 110 and 200/240 volts, 40/60 cycles. The front panel and tuner unit chassis are aluminium, and the remaining units of stout brass, heavily nickel -plated. Lift -up lid. The cabinet and front panel are finished a handsome ripple black, set off by plated handles. The finger place is black and silver. I61inx I3;in.x8,1in. high. Weight 41 lbs. 

LIST PRICE IN U.K. f89/5/- (No Purchase Tax) 

STRATTON & Co. Ltd., West Heath, Birmingham 31 `ables: ST HAM 1D BIR 

High Fidelity Reproduction 

TYPE "K" 
Your local dealer can supply 

Descriptive Literature on request 

Phone: WATFORD 7241 

The S. G. Brown Type "K" Moving 
Coil headphones supply that High Fidelity 
Reproduction demanded for DX work, 
monitoring and Laboratory purposes, etc. 

OUTSTANDING CHARACTERISTICS 

D.C. RESISTANCE, 47 Ohms. 
IMPEDANCE, 52 Ohms at 1,000 c.p.s. 
SENSITIVITY, 1.2x 10-'a watts at 

1 kc. _ -0002 Dyne/cma. 

Price - 5 ; 5 : 0 Per Pair 

FOR DETAILS OF OTHER S. G. BROWN HEADPHONES 
(PRICES FROM 30/- TO 77/6) 

Write for illustrated brochure "S.W." 

SHAKESPEARE STREET, WATFORD, HERTS. 
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THE FINEST CORED SOLDERS IN THE WORLD -NOW PRESENTED IN 

a Complete Kit for every 
soldering í At last-you can buy a complete 

range of Multicore Solders en- 
abling 

o 
Mg 

you to do perfect - 
g on your equipment, , for 

' \ only 2/-, The Mulucore 
r i4` , Solder Kit contains two 

specifications of Ersin 
Multicore Solder and two 
of Arax Multicore Solder, 
providing the right solder 
for all radio, television 
and electrical work, as 
well as for ordinary metals, 
soldering chassis construc- 

tion, etc. Your workshop 
is not complete without the 

Multicore Solder Kit-the finest 
two-shillingsworth on the market. 

Ask your 
usual retailer 
for the Multicore Solder Kit. 
In case of difficulty, send 2/- with 
name of your usual stockist. 

MULTICORE SOLDERS LTD., 

The Multicore Solder Kit contains a carton of 
each of the following specifications : 

Ersin Multicore Solder 4 ft. 6o/40 alloy 18 S.W.G. 
Ersin Multicore Solder 3 ft. 40/60 alloy 16 S.W.G. 
Arax Multicore Solder 4 ft. 60/40 alloy 18 S.W.G. 
Arax Multicore Solder 3 ft. 4o/6o alloy 16 S.W.G. 

These specifications, as well as other gauges of the same alloys, are also 
available for larger users in Ersin Multicore Size One and Arax 
Multicore Size Eight Cartons, price 5/- each. 

Mellier House, Albemarle St.. London, W,1. REGent 1411 

A. FAN THORPE 
6-8 HEPWORTH 
ARCADE HULL 
TELEPHONE : 35694 

POWER UNIT TYPE 247. Input 230v 50c. Output 500v 250 ma. D.C., fully smoothed with choke 
and two 4mfd 1,000v condensers, also 6.3v at 3 amps. A.C. Contained in grey enamelled case with 
chrome handles. Size : 8" x 91" x I1". Absolutely brand new in transit case. Price £3/10/-. 
Carriage paid. 
PARMEKO MAINS TRANSFORMERS. Input 230v 50e. Output 620-550-375-0-375-550-620v, the 
620 or 550v windings are for 200 ma. and the 375v winding for 250 m.a., also two 5v 3 amp windings. 
Ideal for running driver and P,A, stages of transmitter or drivers and class A.B. stages of modulator. 
Each one tested and guaranteed. Price 52/6. Carriage paid. 
R.T. LINKING UNITS. Contain 16 Jack sockets, 12 Jack plugs, 14 Belling -Lee type terminals, line 
transformers, bell movements, etc. In wooden case, size 14" x 12*" x 5", with hinged lid. Price 12/6. 
Carriage paid. 
THERMO-COUPLE AMMETERS. 0.5 amp, 2" flush mounting. New and boxed. 3/- each, post 
Paid ; 6 for 15/-, post paid. 
AIR SPACED TRIMMERS. 20pf, double spaced, screwdriver adjustment. New and packed 10 
per carton. Price 5/- per carton, post paid. 
MICRO -AMMETERS. 500-0-500 micro -amps, 31" scale. Pointer easily adjusted to read 0-1 ma. 
New and boxed. Price 15/-, post paid. 
DOUBLE WOUND CHOKES. 10H, 150 m.a. per section. New and boxed. Price 12/6, post paid. 
RECEIVERS, TYPE ASB4. Double superhet covers 515 mes. First I.F. 60 mcs. Second I.F. 30 mcs. 
Contains 2 type 955, 7 type 6AC7. 1 type 6AG7 and 1 type 6J5 valves. Brand new. Price 47/6. 
Carriage paid. 
TUNING UNITS. T.U. 7, 8. 9 or 10, complete with outer case. Either new, or used in excellent 
condition. Price 10/- each, carriage paid. T.U.6.B, used, but in excellent condition, Price 15/ - 
Carriage paid. 
RECEIVERS. TYPE 76. Contain ECH35, EF39 and EA50 valves ; 3 -gang 160 pf condenser. Covers 
150-505 kcs. ; I.F. output 560 kcs. Brand new, in transit case. Price 22/6, carriage paid. 
RECEIVER TYPE CIH 46159A. Covering 1.5 to 12 mes. RF 12SK7, F.C. 12SA7, Ose. 12A6, 
2 I.F's I2SK7, 2nd det. AVC and BFO 12SQ7, output 12A6. In first-class condition. Price £511916. 
Carriage paid. 
VALVES. 6J6, 9/6 ; 6C4, 9/6 ; 6AG5, 6/6 ; 5U4G, 5Z3. 61(7, 6J7, at 6/6 each. 6L6G, 1622, at 10/-; 
25L6. 8/6 ; 866, 16/6 ; 813, 37/6. All guaranteed and post paid. 
12 -VOLT ACCUMULATORS. Brand new and boxed ; 80 a.h., made by Willard. Price £5. 
Carriage paid. 
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5 HARROW ROAD, LONDON, W.2 
PADdington 1008/9 

A SIGNAL TRACER 
At minimum cost. An easy -to -build unit that can be 
used for R.F., I.F. and Audio signal tracing, without any 
switching or tuning. Highly sensitive, easy -to -build, 
responds to signals picked up from an ordinary receiving 
aerial. The circuit is that of a high -gain, 3 -stage resistance - 

coupled audio frequency amplifier, with a 5 -inch speaker 
in the Output of the Power Amplifier stage. 

We shall be pleased to supply a complete kit for the 
construction of the above, right down to the last nut 
and bolt, for the low price of 63/18)8. Concise instruc- 
tions and circuits are supplied. If prei erred, circuit and 
instructions only can be supplied for 1/8, post free. All 
items may be purchased separately. This Is a highly 
silkiest instrument, and a MUST for every radio man. 

RCA 931A PHOTO -ELECTRIC CELL AND MULTIPLIER 
For facsimile transmission, flying spot telecine transmission 
and research involving low light-levela. 9 -stage multiplier. 
Brand new and guaranteed. Only 30/-. Included free Is a data 
sheet, plus details of the resistor network. Valve -holder for 
this cell can now be supplied at 4/6. 
TX VALVES. "Westinghouse 813 at 50/-. 832 at 20/- 966A 
at 15/-. Klystron 723A/B at 82/6. 3E29 (829B) at 59/6. All 
brand new and boxed. 
EX -GOVT. VALVES. The following brand new and guaranteed 
valves are in stock: 
PEN 46, 6L6 metal at 10/- each. EF50, EF54, EF55,,10L37, 
VÚ111, VÚ133, U18, 5T4, 5R4GY, RL18, 6F7, 6ÁG5. PM22A, 
all at 7/8 each. 5Z4, MU]4, OK7GT, 67701`, 6K8GT, ML4, 
126R7 12577, 125117, 65L7GT, 6507GT, 606, 6V6G ór GT, 
707, 7T4, 757, 7B6, 705, 1299A, 91/2, VP23, P2, 12A6, 8D2, 
15D2, EF36, EF39, EBC33, EK32, EL32, 6X5GT, 2X2, 
6AC7, 6N7, 65N6GT, 78, 9003, INSGT, 6J5GT, 605, KT61, 
KTW61, DH63, TDD2A, VP2B, all at 6/6 each. Also 9002 
and ILN5GT, 8/6. 807, 7/-. 4D1, 5/-. BA5Q SP61, 954, EB34, 
at 3/8 each. Dl Diode at 2/6 only. And the midget range of 
1.4 V. battery valves. IT4 and IS5 at 6!8 each. I115 and 164 
at 7/8. 354 at 9/- each. Most of these valves are boxed. Please 
note for current popular circuits we also have in stock IDBGT, 
at 15/3, and HIVAC XH at 10/6. Both these latter are new and 
boxed. In addition we bave over 10,000 new boxed BVA 
valves in stock at current Board of Trade prices. Let us have 
your enquiries. 
IGRANIC MAINS TRANSFORMER. A special purchase 
enables us to offer the following: -250-0.250; 70 mA., 6.3v, 
2a., 5v 2a., half -shrouded, drop -through type, wth voltage 
adjuster panel. Absolutely brand new and guaranteed. 15/ - 
only plus 9d. post. 
R.1355 MAINS TRANSFORMER. 200/250v input. Outputs 
250.0.250, at 120 m/a., f -3v at 6a., 5v at 3 a. Fully shrouded 
top chassis mounting and guaranteed 100 per cent. Only 28/8. 
MINIATURE MAINS TRANSFORMER. 250-0.250, 60 m/a., 
6v Sa, 5v 2a., f ully shrouded, well finished, size 39' x 3" x 2}". 
Price 21/-. s 

RECEIVER TYPE 25. The receiver portion of the T/R 1196. 
Covers 4.3-6.7 Mo/e, and makes an ideal basis for an all -wave 
receiver, as per "Practical Wireless," August issue. Complete 
with valves types EF36(2), EF39(2), EK32 and EB033. 
Supplied complete with necessary conversion data for home 
use. Only 22/8. Chassis only, 8/8. 

Send stamp /or current Component List. 

OSMOR MIDGET "Q" COIL PACKS. Size 39"x29"xl}". 
Amazing performance. Polystyrene formers with adjustable 
iron coree. One -hole fixing, only five connections. Factory 
aligned complete with full receiver circuits, and instructions. 
Whet L.M.S. for 465 kc/s, 33/- only. Also for TRF operation 
M. and L., W., 30/-. We can now offer the latest"Q" pack 
for Whet battery operation. Complete with circuits incorporat- 
ing either 1A7 or 1T4 series Valves. This pack is supplied 
with ready -wound frame aerial. Price 37/6. 
Please note that separate H.F. stage, for addition to the above 
Mains Superhet Coil Pack, can now be supplied at 15/- only. 
Complete with all necessary easy -to -fallow instructions. 
E.H.T. TRANSFORMERS. Output 2,500v, 5m/a, 4v, 11 amps 
2-0-2v, 2a (for VCR97), 35/- only. Output 3,250v 5 m/a, 6.3v, 
la, 2-0-2v, 2a (for 5CP1), 39/6. Output 4,000v, 10 milt, 
2-0-2v, 2a 48/-. Output 5,000v, 10m/a, 2-0.2v, only 80/-. 
All input 200/250v, and fully guaranteed. 
TRIMMER KIT, "Qualrad." An essential to every radio 
man. This famous kit can be supplied by us at 30/- only! 
(list prior 45/-1, Comprising: -1, 2, 4, 5, 6, 8 BA box spanners, 

5 screwdriver trimmers (vertical and horizontal), 4 spanners, 
vane -setter, and thickness gauge. Attractively finished in 
white ivory. All neatly laid out in black crackle box. An 
absolute bargain I 

RECEIVER UNIT TYPE 159. Size 8" x 69" x 41", containing 
-VR91, VR92, CV06, VR65 and 24v selector switch. New 
condition, 15/-. 
8" CATHODE RAY TUBES. VCR 97, electrostatic, non - 
persistent, individually boxed, readyf or transit. 35)- each only. 

Postage and packing frec. 
Side contact base for above, 2/-. 
6" Masks for above. Not ex -Govt. but specially manufactured 
to give rectangular picture. Black 6/8. Stone colour, 7/6. 
TUBE ENLARGIÌNG LENS. For VC1a97, or 5CP1. Double 
your picture area, without distortion. Easy fixing. Really 
amazing in performance. Only 25/-. (Plus 2/6 postage and 
packing). 
R1826 V.H.F. RECEIVER. Ex-A.M. Comprising 10 EF50 
valves, 2 EB34, 24v rotary generator, relaye, and hundreds of 
condensers and resistors. Complete in grey metal case. Abso- 
lutely brand new. 75!- only. 
METER DISTRIBUTION BOARDS. Comprising O.300v 
M.I. meter, 35" AC/DC -input plug and socket, 2 output 
sockets, 2 porcelain f uses. Total size 12' x 6", Brand new and 
individually boxed 1753 complete. 
POCKET VOLTMETER. Ex -Govt. Two range 0-15v, 
0-250v, D.C. Brand new and complete in Web carrying case, 
only 10/8. 
MILLIAMMETERS. 0-1 mla, 2" scale, square, moving coil 
panel mounting, only 10/- each. 
0.1m/a, 2}" scale, moving coil, panel -mounting, 15/- each. 
0-5 m)a, 29" scale, moving coil, two mounted on panel, 12/6 
pair. 
MICROAMMETER. 0-500 micro/a, 2" scale, moving coil, 
panel -mounting, 7/8 each. 
VCR. 139A C/R TUBES. Electrostatic 25", tested and guaran. 
sad O.K. Only 15/- each, plus 2/6 post and packing. Bases can 

be supplied at 2/- each. 

D.C. AVO MINORS. Special offer, limited quantity of 
these well-known instruments, brand new and boxed, 
but slightly soiled. Not ex -Govt., 55/- only. 

TYPE BC 624A RECEIVERS. In new conditions, by 
BENDIX, etc. Valve line-up: 12A217, 12J5, 3 12007, 
1208, 3 9003, 9002, making 10 valves in all. Frequency 
coverage 100-156 Mo/s. Can be supplied at the absurdly low 
price of 25/- (carriage and packing free). - 

AN AUTO -CHANGER for 810/15/- only, inc. tax. The very 
latest COLLARO R.O. 500 Rim -drive auto -changer, complete 
with crystal pick-up. Very attractive appearance. A.C. 200/ 
250,, changes 10 records, either 10" or 12'. Motor. board size, 
15"x 12f". Requires only 2f" below, and 41" above. 
No, 18 SET. RECEIVER PORTION. A f our -valve euperhet 
receiver operating from 6-9m/ce (33m -50m). Valve line-up 
3 ARP12 (VP23), and AR8 (HL23DD). Requires only 144v 
H.T., 12v G.B. and 3v L.T., in perfect condition, only 17/8, 
plus 1/6 packing and carriage. An absolute bargain. Suitable 
brand new headphones can be supplied at 3/6 per pair. 
RECEIVER TYPE 2L The receiver portion of the W/S 21 
operating from 42-7.5 m/cs. Incorporating B.F.O. and crash 
limiter. Valve line-up 7 ARP12 (VP23), and 2 AR8 (HL23DD) 
plus spare valve of each type, making eleven valves in all. 
Only 35/ -complete. 
5KV ELECTROSTATIC VOLTMETER. 0-5KV, panel - 
mounting, 39' scale, brand new, 50/- each. 
12' P.M. SPEAKERS. Special offer. TRUVOX 3 ohm, 
37/6 each, and a few only VITAVOX TYPE K12/10, at 
85/9/8 each. Definitely brand new, and perfect. in original 
sealed cartons. 

Probably the most comprehensive in the trade 

OUR REPUTATION IS YOUR GUARANTEE 
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Still more Bargains 
FOR THE CONNOISSEUR 

230v 9 amp. VARIACS. Mounted 
on control panel, 19" standard rack 
mounting, complete with fuses, 
voltmeter, on/off switch. BAR- 
GAIN at 10 GNS. Carriage extra. 
Also a few unmounted ditto , at 
£8/10/-. Carriage extra. 

TUBE HOLDERS. 813 ceramics. 
4/9, post. 4d. 

R.C.A.4 pin Jumbo. 2/6, post. 6d. 

R.C.A.4 pin UX. 2/6, post. 6d. for 
866s etc. 

Driver Transformers by R.C.A. for 
pair 805s, 7/6, post. 6d. 

Filament Transformers by R.C.A. 
Primary 190, 210, 230, 250v 50 cycle. 
Secondary 10v c.t. 5 amps. (twice). 
15/6, post. 1/3. 
Power Transformers. 230v 50 -cycle 
input, 500-0-500 175 milliamps out 
and 4v 4a. Only 15/6, carr. extra. 
RESISTORS. We have many 
thousands. Let us have your 
detailed lists and we will supply to 
nearest value by return. 
Up to 1 watt 2zd., 2 watt 3d., 
3 watt 7d, 5 watt 1/-. 
BLEEDERS. All values from 1/6. 
GET OUR NEW 1950 LISTS 
-JUST OUT ! 

PANDA RADIO CO. 58 SCHOOL LANE . ROCHDALE 

NOW AVAILABLE ! 

THE RADIO AMATEUR CALL BOOK 
Delivery direct from the American Publisher by order and payment to us. 

* The Call Book lists Amateur Stations throughout the world by callsign, name and address 

* Countries listed alphabetically by prefix, showing also Zone areas for each country 

* Amateurs in each country shown alphabetically by callsign. The QTH you want can be found 

in a moment 

* The Call Book lists over 100,000 amateur -station addresses 

* It is the world's only standard directory to all amateur QTH's 

* The Call Book is constantly revised and kept up to date 

PRICES 

For a year off four quarterly issues (Winter, Spring, Summer and Autumn) 
For two issues to choice (say, Spring and Autumn, 1950) 

For a single copy, any issue 

Our immediate receipt is given for your remittance 

GAGE & POLLARD Publishers' Agents 
49 Victoria Street, London, S.W.1. Abbey 5342 

53s. 6d. 
29s. Od. 

16s. Od. 
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RADIO CLEARANCE LTD. 
27 TOTTENHAM COURT ROAD, W.I MUS 9188 

U.H.F. RECEIVERS R.1481 
To clear space in our warehouse prior to rebuilding, we are offering the remainder of our stock of these 
well-known receivers at clearance price. Freq. range 65-86 Mc/s, 6" S.M. Dial, 10 6.3v Valves, 3 VR65s, 
4 VR53s, I VR66, I VR54, I VR57. I.F. Freq. 12 Mc/s. B.F.O. These receivers are 19" rack mounting 
brand new in transit cases, with circuit diagram. E4/4/-, carriage paid. 

PERSONAL RECEIVERS B.C. 728e 
7 -Valve receiver with 1.4 valves, R.F. VT173, mixer VTI71, ose. VT173, I.F. VT173, det. and audio VT172, 
output VTI74, bias rect. VTI74 ; covers 2-6 Mc/s with 4 push buttons adjustable 2-2.6, 2.6-3.5, 3.5-4-5, 
4.5-6.0 Mc/s respectively. Operates from self-contained 2v acc. by 2v vibrator, with 12v vib. for charging 
2v acc. from 12v source. Built-in loudspeaker. Carried slung on shoulder. Supplied brand new with 
valves, vibrators, telescopic aerial, mounting accessories, and instruction book. £8/19/6, carriage paid. 

F.M. RECEIVERS B.C. 603 
I0 -valve receivers covering 20-28 Mc/s. Tunable, or 10 channels available by push buttons. I.F. 2.65 
Mc/s. Band width 80 kc/s. Power output 2 watts to built-in 5" loudspeaker. Provision for phones. 
Line up : R.F. 6AC7, Mod 6AC7, Osc. 615, 2 I.F.'s, 12SG7's, Limiter 6AC7, Dec 6H6, A.F. and B.F.O. 
6SL7, AVC 6SL7, output 6V6. £5/15/-, carriage paid. 

MAINS TRANSFORMERS 
Primary, 200/250v 50 c/s. Secondaries, 460v 200mA, 210v I5mA, 6.3v 5mA. 15/6. 
Primary, 200/250v 50 c/s{ Secondary, 110v. Rating 60w. Enclosed. 18/6. 
Auto. Trans. 230/250v 50 c/s. 100W. Unshrouded, 10/6. 

SMOOTHING CHOKES 
6H, 200mA, 100 Q ... 6/- 5H, 120mA, 140 52 ... 5/- 5H, 250mA, 90 52 ... 7/6 

MOVING COIL METERS 
Metal cased 2" circular 0/15-600v (500 microA F.S.D.), 6/6 ; 0-20A, 0-40A, with hunts, 5/- ; 2" square 
bakelite cased, 0-1 mA, 8/6 ; 0-5 mA, 6/- ; 0-50 mA, 7/. ; 0-20v, 5/- ; 24" circular bakelite cased, 0-30 mA 
6/6 ; 0-50 mA, 0-100 mA, 0-200 mA, 9/6 ; 0-500 micro amp., 16/6 ; 0-1 mA desk type,.15/- ; 2f" 
bakelite cased moving iron, 0-20v, 7/6. 

LOUDSPEAKERS, P.M. 
5", less trans., 9/6, 5", with trans., 11/6 ; 64", less trans., I1/- ; 10", with trans., 21/-. All brand new 
boxed, with ali. speech coils. Post extra. 

10 -VALVE RECEIVERS R28/ARC5 
Covers 100-150 Mc/s. Supplied New with valves (including 4-717A's), 39/6. 

ROTARY POWER UNITS 
Type 104. 12v D.C. input, outputs 250v 6.5mA, 2.5A. D.C. P.M. Rotary on chassis with cover 
size 84"x4;"x64", 6/II post paid. 
Type 87, input 24v. Output as Type 104, 5/11 post paid. 

CERAMIC SWITCHES 
2P 3W I Bank ... ... ... 2/- 3P 3W I Bank ... ... 2/6 

S.M. DIALS, as used on R.F.26, less Curser, 3/11 

RECEIVERS TYPE 76 
150-505 Kc/s in 2 bands. 3 Valves, VR53, ARTH2, VR92. Feeds out on I.F. of 560 Kc/s. Spiral S.M. dial, 
cal. every Kc. New in transit case, 22/6, carriage paid. 

A.C.-D.C. AMPLIFIER KITS 
Every item required for the construction of a famous maker's 20 watt A.C./D.C. amplifier. Employing 8 
valves, EF37 high gain stage, into EF37 triode connected, transformer coupled to output stage using 
4-CL33's parallel push pull. Rectifiers 2-UR3C. Two inputs, low impedance (moving coil P.U's, etc.), 
via triple shielded trans., to first stage, high impedance (tuner units, xtal P.U's, etc.), into second stage. 
Required inputs for full output, I millivolt low imp., 0.5v R.M.S. high imp. Output by large O.P.T. to 
10 or 15 Q. Separate top. and bass cut switches. Chassis and case, black crackle and chromium, size 
overall 15;"x74"x84" including carrying handles. Chassis isolated from mains. First class components 
throughout, including Partridge Transformers and Choke. Supplied in kit form, complete with all 
components, chassis (drilled), case, all valves, and circuit diagram. E13/13/-, carriage paid. 

MEDIUM WAVE PERSONAL RECEIVERS 
3 valve medium wave dry battery operated receiver, housed in smart bakelite box, size 7"x 64" x 5", with 
plastic carrying handle. T.R.F. circuit, using 3 1.T.4 valves, with reaction. Output to pair of lightweight 
H.R. phones, self contained. Frame aerial in lid, provision for external aerial, S.M. dial. Powered by 
self contained dry batteries, I -W1435 and 2-U2's. Supplied brand new, with valves and batteries, 
Open the lid and it plays. Covers whole M.W. band. Purchase Tax paid. £3/19/6. Not ex -Govt. 
surplus. 

AIRCRAFT RADIO RECEIVERS TYPE CRV. 46151 
6 valve receivers, covering 195 Kc/s -9050 Kc/s in 4 bands, 195-560, 560-1600 Kc/s, 1.6-4.5 Mc/s, 4.5-9.05 
Me/s, switched. R.F. mixer, 3-I.F.'s, det. and output, using 4-12SF7's, I-12SA7, I -12A6 (output). S.M. 
dial calibrated in Kc. Size 8f"x7"x 16". Provision for aerial or loop. Powered from 28v self-contained 
dynamotor. Supplied with valves and dynamotor, used, but O.K. f5/19/6, carriage paid. 

MANSBRIDGE CONDENSERS 
4MFD. 1,000v WKG. 5"x4"x 1;-", 3/-. 6MFD. 2000v test, 5;"x4"x II", 4/-. 3MFD. 2,500v test, 
7"x 34"x2f", 2/6. 2M FD.2,500v WKG., 6"x6"x2;", 3/6. Postage extra please. 
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G3SJ * HAROLD 
We offer this month a really fine range of material mostly by R.C.A. 
and sub -contracted material on behalf of R.C.A. All is in fine new 
condition, mostly boxed. Prices are within everyone's pocket, and are 
based entirely on cost regardless of present-day values. A careful study 
of all offered will reveal some outstanding bargains. All the condensers 
and resistors offered are brand new. Electrolytics are in perfect con- 
dition from tropicalised cases. The available range is too great to offer 
in complete detail and we invite enquiries for any component parts, from 
the entire range of R.C.A. Rx's and Tx's. 

VALVE HOLDERS. Ceramic: Octal, 1/ ; 10/- doz. 807, 1/3 ; 12/- doz. Johnson lock in 4 -pin U.X., 4/-. Brit. 7 -pin. 5 - doz. 813. 6/-. 
JOHNSON. Continuously Variable Ant. loading or Tank Coil, 8 turns on 3" diameter ceramic former, with 5" x 2" ceramic end plates, standard k" shaft. Adjustable to zero, 300 watts. Suitable for 10 and 20, at 7/6 each. 
AS ABOVE. 30 turns for 80 and 40, 15!-. Both are a grand buy. 
R.C.A. L.F. CHOKE. Potted weight 30 lb.. 15hy at 400 mills, 2,000v wkg. XT 222 8b. Size 6,"x 6"x 4", at 20/-. carriage paid : £10 ter dozen. 
R.C.A. OR THORDARSON. L.F. Choke 20hy, 150 mills. Completely screened with flying leads, 6/ - each ; 60/. per dozen. Ditto, 10HY, 150 mil s. 5/- ; 50/- doz. 
NATIONAL. H.R.O. L.F. Choke ; boxed, 7/6 each. 
COLLINS. or Chicago Trans. Corp. Both are identical to same U.S. Sigs. specification, 8hy at 100 mills. Res. 150 ohms Potted, beautifully finished in grey, at 7/6 each ; 72/- dozen. 
R.C.A. STANCOR, ETC. Miniature L.F. Chokes. Assorted, at 12/- per dozen. 
THERMADOR. Potted 10hy 225 mills., 84 ohms, 5"x4"x4/(. 20/- each. 
R.C.A. Plate Trans. Input 230/50 cy. Output 2,000/0/2,000, tapped at 1,500v, 800 mills., 1 cubic foot, weight 100 lb. £41101-, carriage paid. 
R.C.A. DRIVER TRANS. PP6L6s to TZ40s or 805s. 15/-, post free. 
R.C.Á. FIL. TRANS. 230/50 cy. Output 10v ct twice for a pair 813s. 25/, 
R.C.A. HE Chokes. 500 microhenry, Completely screened. 9/- dozen ; unscreened at 6/- dozen. 
VOLUME CONTROLS. R.C.A. 10,000 ohm R.F. Gain Control, with switch at Max, for S' meter. 2/6 each. 
VOLUME CONTROLS. R.C.A. Centralab, etc., all U.S.A. One dozen assorted, including wire wound, mostly boxed. 12/-. 
I.F. TRANSFORMERS. All brand new, mostly boxed, by Hallicrafter, Bendix, National, R.C.A., etc. All are standard normal sized, with cans and trimmers. We have no time to classify. Given away at 20/- per dozen. 
ANT. DOUBLE -POLE DOUBLE -THROW RELAYS. The last word in relays. By Price Bros., Maryland; 19/25v D.C. Piston cylinder action, 1 kW RF. On 7"x 3" steel base with 2" ceramic stand- offs. Self -centring contacts. List 18. 3 (or c ollars). An exceptionally fine Job at 35/-. Brand new and boxed. 
B.C.610. Bias Modulator Bleeders, by I.R.C. 2.500 ohms with sliding tap, 150 watts, at 4/6 each. 
BLEEDERS. A fine selection of one dozen, 50 watts to 250 watts. 5k to 75k, at 12/- per dozen, post free. 
RESISTORS. 100 well assorted k watt to 20 watt. All values, brand new, including Ceramicons, mostly U.S.A., at 104 per 100. 
CONDENSERS. MICA BI PASS. Cornell-Dubilíer, Sangamo, 5,000v wkg. 001 and 0015. 2/- each, boxed : 20/- per dozen. 
AS ABOVE. 2.500v wkg., mica. A well -assorted dozen at 12!-. 
AS ABOVE. 1.000v wkg., mica, 12/- per 100; 500v wkg.. mica, 7/6 per 100. 

10 YOIISIIIIE STREET Ill 
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FHITAKER * G3SJ 
ELF.CTROLYTICS. Unrepeatable offer of Mallory 1,000mí 15v wkg., or 2,000mí 15v wkg. Metal can, 
round, at 12/- per dozen ; £4 per 100. 

MALLORY. Metal can, round. 10mí -F 10mí at 450v wkg., 1/3 ; 12/- dozen ; 90/- 100. 

R.C.A. Round, cardboard, 8 + 8,450v wkg., 1/6. Ceramicons, 125 pf, 500 pf, 2500v wkg., 6/- doz. 

R.C.A. 25v 50mf or 25v 25mf. Metal can, round. 1/6 each, 15/- dozen. 

CORNELL-DUBILIER, Sprague, etc. Bath tub Electrolytic, 20v 25mf. 12/- dozen. 

CORNELL-DUBILIER. Tubular. 25mf 25v. 1/- each, 10/. dozen. 

SMOOTHING CONDENSERS, PAPER AND OIL. All are metal cased and brand new. 

KELLOGG. 4+4+4+2+1, 750v wkg. Ex-U.S. Navy. In brown crackle metal case, size 7"x 5"x 5', 
with Dzus lid. If desired the condenser and terminal strip is detachable from the case, leaving a perfect 
instrument case or similar. One of the best lines we have offered at 7/6 each. 

R.C.A. 4mí 600v wkg., Oil. 1/6 each, 15/- dozen. 

AEROVOX, etc. 6mí 660v wkg. 2/- each, 18/- dozen. 

ONE DOZEN PAPER AND OIL. Nothing less than lmf up to 6mí, 600v wkg. to 1,000v wkg., all meta 
can type and best U.S.A. makes. 12/.dozen. 
CORNELL-DUBTLIER. Dycanol, 2mí 1,000v wkg, Metal can. 2/- each. 

AS ABOVE. Size 5"x4"x3 8+8+8+8, 600v wkg. 

INDUS. CON. CORP. 6mí 50v wkg. Oil, metal can. 1/- each, 10/- dozen. 

SPRAGUE, etc. Metal can type, oblong, 1 to 5 ; nothing under 1,000v wkg. to 2,000v wkg. IÓ/- dozen. 

TUBULAR AND BATHTUB, etc. 05 to 5, 350v to 600v wkg., at 15/- per 100. 

BRITISH T.C.C., etc. 4mí 2,000v wkg. Size 6"x 4I -"x 3". 5/-; ditto 4mí+ 2mí 2,000v wkg., 8"x 4"x 2". 
6/-; ditto l Omf 1,000v wkg.. 5" x 5" x 4", 5/- ; ditto 1mí 2.500v wkg.. 6"x 3"x 2", 3/-. T.C.C. 50mí 50v. 
wkg., tubular 12/- dozen. G.E.C. 2mí 250v wkg., 3/- dozen. 
VARIABLE CONDENSERS. One dozen, mostly U.S.A. All ceramic ins. Miniature types, including 
twine gang. 12/- per dozen, well assorted. 
HAMMERLUND, etc. - Variable air trimmers, 1000f slot adjustment for I.F.s Padding. etc. 12/- dozen. 
VAR. TX CONDENSERS. Johnson, etc., 3 -gang 30pf per section, with geared S.M. drive, ceramic ins. 
7/6 each. These are 1,500v wkg. 
DITTO. Johnson. 250pí Single, 1,000v wkg. 7/6 each. 
XTALS. Bliley, Valpey. Somerset, etc. 1,000 Kc Bars in U.S.A. I" pin spaced holders, at 20/- each, 
£10 dozen. 
BRITISH MARCONI, etc. 500 kc in British r holders. 6/. each, 72/- dozen. 
7 Mc BAND. Any freq., 12/6. Ft 243 holder, If. 8 Mc BAND FOR 144, any freq., 15/- each. Ft 243 
holders. 3.5 Mc BAND, any freq. B.C. 610 fitting i", 15/- each. Any freq. outside the Amateur Bands. 
Quotations on request. 
VALVES. TX, 866/866a, 10/6 ; 805, 25/- ; 832, 1.6/-; 100th, 25/- ; 304tí, 39/6 ; HK257b; 32/6 ; 807, 
5U4. 6/-. or 60/- dozen. 5R4, GY, 4/-, 813, 32/6. 
6V6g, 6X5, 6C5, 6J5, 6K7, 6J7, 5/- each, 48/- dozen ; 80, 7/6 ; 6L6 met. R.C.A., 12/6 ; 1215, 1/- or 
9/. dozen. VR150. 8/, 
VR97 TUBES. New and boxed, 35/-. 
WESTON ELEC. Thermistor D164699, 12/- doz. 
RADIO RECEPTOR CO. 230/110v 50cy. Output 1,250/0/1,250 at 450 mills. 2}v 10 amp, 12v 14 amp. 
Input selected by Ohmite rotary switch. £5. 
BENDIX. etc., COILS. On 3" and 4" Paxolin formers, 6" to 10' long ; 30 turns to 200 or more, including 
tapped variety. Ideal for Collins couplers, etc., 150 watts to 500 watts. Some have plug fittings. Given 
away at 15/. dozen. 

[ARMLET(' LANCS. Phone 4924 
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Thinking of building 
a Television Set? 
10 - VALVE 1 - METRE SUPER - HET 
Ideal for conversion into Television Receivers, I.P. 
12 Megs. Band width 4 megs. Co -axial input and 
output sockets. 10 Mazda Mains type VR65 (SP61) 
valves, 6-3 volt filaments. 4 GnS. 
Conversion notes and circuit diagram free. Carr1Qge 

paid 

ASH MASTS 
30 -feet Masts. 10 -section best 
selected Ash. Socketed ends com- 
plete with guy ropes, picket posts, 
fixing instructions, etc. In manu- 
facturer's sealed CASES. 

£211551- plus 5/- carriage 

Brand New 
Westinghouse 

45 -ft. 10 -Sectional 
2" AURAL MASTS 

Complete with six guy ropes, picket 
posts, packed in canvas bag. 

EACH £4 107- plus 6/- carriage 
or two Df above in wooden transit case 

£7/10/- plus 12/6 carriage 

Dept. S, WIRELESS INSTRUMENTS (LEEDS) LTD., 54-56 The Headrow, Leeds. Tel.: 22262 

MIRK 

RADIO EXCHANGE Co. 
9,CAVLDWE LL STREET, BEDFORD . 

RECEIVER TYPE 21. Function- 
ing as a superhet from 42- 
7.5 mc/s and as a double superhet 
from 18-31 mc/s, and complete 
with nine 2v valves, BFO, crash 
limiter, etc., they will make a 

fine "stand-by" receiver. Com- 
plete with circuit and connecting 
data. 35/-, plus 1/6 cary. 

W/S, 21 VIBRATOR PACK. 
Designed to supply the previous 
item, and its associated Tx., 
this unit has a multitude of uses 
in the shack. Input, 6v. Output, 
approx. 150v at 50 mA. ONLY 
18/6, plus 1/6 carr. 

RECEIVER TYPE 18. A four - 
valve superhet, covering 6-9 me/s. 
This famous unit may be con- 
verted to operate on other 
frequencies. Complete with four 
2v valves, and in NEW condition. 
ONLY 18/6., plus 1/6 carr. 

NOISE LIMITERS. Only a 

few of these famous subas- 
semblies left now-ready to 
fit into your chassis, and COM- 
PLETE-even to a piece of 
solder ! TO CLEAR, 3/6. 

RECEPTION SET VRL. A 
superb piece of equipment, made 
by Vancouver Radio Laboratories, 
covering I.4-29 mc/s and with 
sufficient overlap to permit re - 
trimming for "10". Rack - 

mounted, the Rx uses 14 valves 
(inc. magic eye), whilst the PU, 
with 5 valves, contains also a loud- 
speaker, and a Xtal controlled 
calibrator, the multi -vibrator 
providing checks at 10, 100, or 
1,000 kc/s. These units, never 
before seen on the surplus 
market, are BRAND SPANKING 
NEW. Naturally, they contain a 

Xtal gate, BFO and noise sup- 
pressor. f29 -10s. carr. paid, and 
complete with 19 spare valves. 

All goods are sold as used unless otherwise stated 
PLEASE write your name and address in Block Capitals 

RADIO EXCHANGE CO. 9 CAU D.WELLPhST 
TREE568T, 
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YOU'LL DO BETTER AT LAWRENCES 
NEW MARCONI CR 100 POWER UNITS. Intended for use with the famous CR 100 Receiver, but 
suitable for many other purposes requiring 200-250v DC at 80 mA. Fully smoothed and filtered. Input 
voltage 6v DC. Encased in neat cabinet with switch and cables, 27/6. 

NEW METAL STORAGE CABINETS. Of improved design fitted with 12 sliding drawers. Overall 
dimensions, 102 in. x 71 in. x 6 in. Extremely useful for neat storage of small parts and components. 
An exceptional offer at only 17/6. 

FREQUENCY METERS TYPE BC 221. This famous instrument is unexcelled for accuracy. Very limited 
stock, in good condition, price £11. 
I.F. TRANSFORMERS. 12 mcs. Very useful for high gain television amplifiers. Manufactured by 
National and other famous makers. Permeability tuned, 4/- each. 

MICRO -AMMETERS. 2 in., 500 micro -amp precision movement. Double scale 0-15-600v using external 
multiplier. This 2,000 ohm per volt meter for only 7/6. 
FINEST QUALITY POTENTIOMETERS. All values 2 in. spindles, 2/9. 

AN/ARC-5 COMMAND RECEIVERS (SCR -274N). These famous 6 -valve superhets are fitted with 
valves : 12K8, 312SK7, 12SR7, 12A6. The following models available : R26/ARC5 (BC454), 3-6 mcs, 
IF 1415 kcs, R27/ARC5 (BC455), 6-9r mcs, IF 2,830 kcs. All brand new and perfect in maker's cartons, 
with circuits, 45/-. 

BENDIX RADIO -COMPASS RECEIVERS BC 433G. This renowned unit tunes all broadcast bands 
and contains innumerable components of considerable value. Supplied less valves, with circuit, to clear, 25/-. 
CONVERSION COMPONENTS FOR AN/ARCS RECEIVERS (BC453/4/5). Medium wave coils, 
specially manufactured from finest materials, complete with full instructions. Convert your command 
receiver to a high performance broadcast set. State type required. 10/6 set. Dynamotors BC453, etc., 
28v in, output 250v at 60 mA. Genuine plug -on type, 12/6. A.C. Power Packs. 230v. Speedily designed 
to plug -on to rear of set, eliminates tedious wiring operations. Employs 6X5 Rectifier. Complete 45/-. 
All spares for BC453, BC454, BC455, BC456, in stock. Send us your requirements for immediate attractive 
quotation. 

NEW AMERICAN STAR IDENTIFICATION INSTRUMENTS. A precision instrument complete with 
charts for all latitudes. Accurate in all parts of the world, Northern or Southern Hemisphere. Popular 
with marine officers, astronomers, navigators. In leather case, with instructions, 5/-. 

BURGESS MICRO -SWITCHES 5C/1792. Work with feather touch, excellent for burglar alarms, etc., 2/9. 

CONDENSERS. Special clearance of dependable tubular paper types, following values : -001 mfd/1,000v 
-005 mid/1,000v, 01 mfd/1,000v. .02 mfd/600v, .1 mfd/1,000v, 1 mfd/350v, 5 mfd/350v. Your selection 
2/9 dozen. Minimum 1 dozen. 

NEW VALVES. At 35/- : 7I5B, 805, VCR97. At 27/6: 931A. At 25/- : 2API, 5FP7. At 15/- : 832, 
866A. At 10/- : 6AKS, 6L6, 717A. At 7/6 : 5V4G, 6AC7, 6AG5, 6C4, 6F7, 6K7, 6L7GT, 6N7, 6V6M, 
I2K8, VR150/30, 9D6, PEN46, 72, 73, 2050, VR136, EF39, EF54, CV66. At 6/6 : 3Q5GT, 5U4G, 5Z4M, 
6C5, 6B8, 6G6G, 6J5, 6K6, 6Q7GT, 6877, 6SK7, 6SN7, 6V6GT, 6V6G, 6X5GT, 6Y6G, 807,' 9001, 9002, 
9003, EF36, EF50, EC52, AU5, RL37, VS70, VT60A, VUI11. At 5/- : 2X2, 2C26A, 6J5GT, 6K7G, 6SL7, 
7V7, 12A6, 12C8, 12AH7, 12J5, 12SH7, 12SJ7, 12SK7, 12SL7, 12SG7, 12SR7, 28D7, 713A, 865, 956, 
9006, P61, SP61, 8D2. At 4/- : 6SH7, HL2, PN2. At 2/9 : 6H6, 7193, EA50, Dl, LD210, LP220, SP41. 
All guaranteed. Two or more valves post free, otherwise add 6d. 

NEW MOTOR ALTERNATORS TYPE W680. Output 230v AC, 50 cycles, 80w. Input 24v DC. Panel 
fittings include AC Voltmeter, Slydlock Fuses, Starter Switch, etc, Housed in splendid cabinet. Ideal for 
operating mains equipment on portable batteries, £5/157-. 

NEW CO -AXIAL FEEDER CABLE. Type RG -7/U, 75 ohms. Type RG -8/U, 52 ohms. Latter is ideal 
for multi -element Television Aerials. Both types 10d. yard, minimum 10 yards. 

VALVEHOLDERS. Ceramic type for 829B, etc., limited stock at 4/6 each. 

TRANSFORMERS AND CHOKES. A large consignment comprising numerous types, all for 230v AC. 
Made by R.C.A. and other leading makers. Really low prices to clear. Please write for list giving full 
particulars. 

MASTERADIO VIBRATOR POWER PACKS. 6v. Output 250v 70 mA. Uses Mallory vibrator and 
OZ4 valve rectifier. Fully smoothed. Compact unit in steel case, brand new, 26/-. 

Terms : C.W.O. All prices include carriage. Lists available on request. 

LAWRENCES. 61 BYROM ST., LIVERPOOL 3. CENtral 4430. 
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" HAMBANDERS " 

66 HAMBANDERS " 

" HAMBANDERS " 
WILL BE ROLLING OFF THE ASSEMBLY LINES AGAIN IN MARCH ! ! ! Constant 
demand has forced us to increase our production capacity and re -introduce this 
" DOUBLE WINNER" (I.S.W.W. DX CONTEST WINNER 1948 AND 1949) COM- 
MUNICATIONS RECEIVER. THE " HAMBANDER " is the only new FULLY GUARAN- 
TEED RECEIVER Specially designed for the HAM and SHORTWAVE LISTENER 
covering the 10 METRE DX and all other HAM BANDS at a PRICE BELOW £49 

WE GIVE YOU THE NEW " HAMBANDER " MODIFIED FOR BOTH A.C. MAINS 
OR EXTERNAL VIBRATOR UNIT OPERATION 

FOR f6-7-6 DEPOSIT AND 12 MONTHLY PAYMENTS OF £I-15-3 (8/9 weekly) 

CASH PRICE £25-10-0 
Please Note that, owing to the LARGE EXPORT DEMAND for our " COMMANDER " 

Receiver, quantities of " HAMBANDERS " will be LIMITED 
SO YOU ARE ADVISED TO ORDER WITHOUT DELAY 

SEND 2=,d STAMP FOR ILLUSTRATED BROCHURE 

RADIOVISION (LEICESTER) LTD., 58-60 RUTLAND ST., LEICESTER. 
PHONE : 20167 

G2AK This Month's Bargains G2AK 

Co -Ax Cable, 70 ohm I" dia, per yd., 8d. 
300 -ohm Twin -Ribbon Feeder, per yd., Sd. 

13 ft. á" dia. Co -Ax fitted Pye Plug each end, 2/6. 

Microphone Tester. In smart teak case 7"x5" 
x 5", contains three jacks, mike transformer, 
terminals, sockets, etc., with 0-10v rectifier -type 
meter, 1,000 ohms per volt. 17/6 plus 1/6 post 
and packing. 

B.C.610 Tuning Units. Contains host of parts. 
Var. condensers, switches, coils, sockets, etc. 

' 5/- each, plus 1/- postage. 

Master Oscillator Units, Type 123. This 
consists of a silver-plated box 6"x3"x3" contain- 
ing a rotating coil of 50 turns on a 1r x 3" former 
driven by a J.B. type 5 to I reduction drive fitted 
with a 0-100 engraved dial. Given away at 5/-, 
plus I,/- postage. 

Station Log Books. 200 pages printed one side 
only. Size B+"x II" First-class paper and bound 
with heavy cover. Price 17/6. 

-01 5,000v Tub. Condenser with mounting feet, 
1/6 each. -02 8,000v as above, 2/- each. 

G.P.O. Standard Desk Microphones with 
screened lead and plug, 9/6 each, plus postage 1/6. 
H.R. Headphones, 8/6 per pair. 

Moving -coil Hand Microphones with switch, 
3/11. Transformer for above, 2/-. 

500 Microamp Meters. Scaled 0-600. 5/. each. 

T.U. Units. Most types. New in boxes, 10/- each. 

This month's special valve offer :- 
6J6 ... ... ... 12/6 each or fI per' pair 
6AK5 10/- each or 17/6 per pair 
807 .. .. .. 4 for f 
All thg above new and boxed. 

Carriage paid on all orders over f I except where stated. Please include small amount for orders under El. 

PLEASE PRINT YOUR NAME and ADDRESS 

CHAS. H. YOUNG, G2AK 
All Callers to 110 Dale End, Birmingham 

Mail Orders to 102 Holloway Head, Birmingham 
Telephone : MIDLAND 3254 
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SELECTED SURPLUS (Ex -Govt.) 
10 K.V.A. ALTERNATOR SETS. Ideal for country house or if you 
are setting up a workshop or laboratory in a remote place, then these are 
an ideal unit because in addition to the main output of 10 K.V.A. 230 v. 
50 cycles 3 phase there is also 1.5 K.V.A. 230 v. 400 cycles. These alternator 
sets are complete with exciter, voltage regulators, switchboard, frequency 
meters, amp. meters, and iron -clad switch fuses for output. They are 
mounted on stout angle -iron stand and are complete with " Vee " belt 
pulley, the alternator is designed to run at 1,500 r.p.m., but being belt driven 
they can, of course, be driven by an engine of almost any speed, as the 
difference can be adjusted by the size of the pulley on the engine. Unused 
but storage soiled. Price is £85 each, ex works. 

TYPE 6 INDICATOR. As specified for the " Wireless World " oscilloscope 
(reprint of data 9d.). Also for the " Inexpensive Televisor " (booklet 1/6), 
and the Mark I Televisor (Constructors envelope 2/6). These indicators are 
brand new, packed and sealed in manufacturer's original crates, they contain 
VCR.97 Cathode Ray Tube, 4 EF50 valves, 3 other valves, and hundreds of 
useful components, including wire -wound pots. Price is only £4/10/-, plus 
carriage and packing 7/6. 

10 VALVE 1+ METRE SUPERHET. Ideal for conversion into a Midlands 
or London region Televisor. These contain 6 valves type SP61, and 1 each 
RL7, RL16, and EA50. 6 I.F. Transformers of 12 me/s, 4 me/s band width 
and hundreds of other useful components. Complete with 3 11 mm. formers,, 
price 59/6, plus carriage and packing 5/-. These receivers are unused, being 
in original wrappings. 

RADAR RECEIVER TYPE 3084A. These require only the smallest of 
modification to make them into a sound and vision televisor. Main contents 
are valves : 7 EF50, 2 VR136, 1 VR137, 1 HVR2, 1 R3, 1 V507, 1 EA50, 
wire -wound variable resistors, small 80 v. A.C. motor, and dozens of useful 
components, resistors, condensers, etc. Brand new, in original manufac- 
turer's packing and transit case, price 59/6, carriage 5/-. 

RECEIVER R.3585. An ideal unit for conversion to T.V. in the London 
Service Area, as it contains a " PYE " 45 me/a I.F. Strip, and valves as 
follows : 7 EF50, 4 SP61, 8 EF36, 1 EB34, 1 EF39, brand new-only 90/-, 
carriage, etc., 7/6. 

RECEPTION SET BP413. Made by Philco. 4 valve battery superhet. 
Valve line up, frequency changer, I.F. amplifier, double diode triode and 
output pentode. Complete with all valves and 5 in. P.M. speaker. Provision 
for phone output incorporated. Cabinet size 101 in. x 7¡ in. X 71- in. 
Controls are volume, ON/OFF switch, and tuning. Frequency coverage 
1.4 to 4 me/s, 75-222 metres (Trawler, 80 and 160 metres Amateur bands). 
Only £3/19/6, plus 5/- carriage and packing. 

TRANSMITTING & SPECIAL VALVES 

ALL BRAND NEW IN ORIGINAL CARTONS, MOSTLY 
AMERICAN MAKE 

813 47/6 

6L6 10/6 

TZ40 27/6 

5Z3 13/6 

GU21 (CV5) 

VT25 (DET25) VU508 (CV1508) 

Many other types available, including Magnetrons, Klystrons, 
Thyratrons, etc., etc. Send us your enquiries. 

866A 10/6 807 7/6 
6A3 12/6 2A3 ' 9/- 
CV57 30/- 8011 18/6 
6N7 6/6 832 16/6 

VS68 (STV280/40) PT15 (VT104) 

(iR ti 

3RPCIS1fI1VPOlIIPMTNT 

IMPORTANT.-Postage must be included, orders 
up to 10/-, 1/-, over 10/-, 1/6 ; £3 and over post 
free unless otherwise stated. 

HOUSE TELEPHONES 

Desk or Wall Mounting 
Suitable for intercommunication between 
offices, workshops, stores, garages, big 
houses, kitchens, etc. Each station con- 
sists of normal size Bakelite handsets and 
de.k or wall mounting cabinet with built- 
in selector switch, buzzer and push. All 
stations can communicate with one an- 
other independently. Each installation 
is absolutely complete and internally 
wired. 3 -station installation complete 
with 50 yards 5 -core cable £6/10/-. 4 - 
station installation, complete with 50 
yards 6 -core cable, £8/10/-. 2 -station 
installation, complete with 25 yards 4 -core 
cable, £3/17/6. 

ELECTRIC HEATERS 

Heavy cast 
frameworktotally 
encloses the ele- 
ments, so these 
are 100% safe 
even in confined 
spaces, just right 

for your radio den, 
garage, office, shop, 
etc. 900 watt 
(general) model, 
19/8. plus 4/6, 250 
watt (personal) 
model keeps lege 
and body warm for 
less than a farthing 
per hour, 25/6, plus 
4/6. 100 watt 
(medium) model 
23l6, plut 4/6. 

THE "SPEE-DER" SIGNAL TRACER 
A small metal case a few Inches quare, a 
flee terminating in a probe, a twin lead for 
connecting to either A.O. or D.O. mains, 
no switching, no tuning controls, and there 
you have the " SPEE-DEE " Signal 
Tracer. H.F., I.F., or L.F. checks- 
makes no difference: note frequency 
change is automatic. The fouit is in the 
no -note stage. Yes, it's as simple as that 
Price, with directions, £4. leafletfree. 

SHORTED TURNS COIL -TESTER. You 
know that it is almost an impossibility to 
test for shorted turns in I.F. Transformers, 
Coils, L.T. Transformers, etc., with an 
ordinary ohmmeter. Our mains operated 
shorted turns coil tester will reveal these 
faulte in a second. For one month only 
we are offering these to you at the remark- 
ably low price of £5/1Q/-. each. 

3 Electron House, Windmill Hill, 
Ruislip Manor, Middlesex 
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VALUE from 
UNREPEATABLE OFFER. 
Genuine American twin feeder 
cable, 7/029 conductors. Oval 
construction. Will handle 3 kw 
R.F. 1/6 yard. 
PAPER CONDENSERS. 4 mfd, 
500 vw, by SCC. 3/3. 
BATHTUB CONDENSERS. Oil 
filled. 0.1 mfd. 1000vw. 1/, CO- 
AXIAL CABLE 1" diam. 80 ohm. 
1/3 yard. 
MIDGET MAINS TRANS- 
FORMER MT/M1. .Ideal for 
applications where space is at a 
premium. Primary 200/230/250v. 
50-100 cps. Secondary. 250-0-250v. 
at 50 ma. 6.3v. at 1.5 amps. 0-4-5v. 
at 2 amps. 24/-. MIDGET 
CHOKES. 10 henries, 40 ma. 5/8. 
STANDARD TYPE CHOKES. 
SC/MA, 2oh. 50 ma. 500 ohms. 
10/9. A.M.C. DIAL AND DRIVE. 
Vertical type with horizontal 
pointer. Long, medium and short 
waves. Edge lit. Complete with 
500 pf twin gang condenser, fly- 
wheel tuning and mounting bolts. 
20/-. BC.433 G COMPASS 
RECEIVERS. Complete with in- 
struction book, case and valves. 
Ideal for making a super broadcast 
set. £7/2/6, carriage paid. 
CHASSIS. Alloy, riveted corners, 
2f" x 3" deep, 6"X 4", 4/5, 10" x 8", 
8/11. 8"x 5", 6/3. 12"x 8", 9/8. 
10"x 6", 8/8. 14"x 9", 12/, 12"x 
8", 9/4. 14"x 9", 10/2. DIE CAST 
ALLOY CHASSIS BY EDDY - 
STONE. Strong and rigid but 
very easy to drill. Two sizes, 8z' X 

51" x 21", 9/6. 12" x 9" x 3", 19/6. 
EDDYSTONE DIE CAST BOXES. 
Completely screened and sealed. 
Ideal for attenuators, switched coil 
units, etc., 7/-. 
EX. W.D. MICROPHONES. 
Carbon types with G.P.O. type 
insert, black bakelite cases and press 
to talk switch, 4/9. Moving coil 

VALLANCES 
type in case with detachable insert 
and press to talk switch, 4/6. Spare 
Tannoy mike inserts available at 1/9. 
INDICATOR UNITS TYPE 73. 
Complete with 4 SP61, 1 EB34, and 
VCR 138 A cathode ray tube, also 
a host of resistors, condensers and 
potentiometers. In makers cartons. 
43/-. Carriage paid. FLEXIBLE 
DRIVING SHAFTS. by Eddystone. 
Adjustable length from 41" to 6". 
Satisfactory drive through 45 deg. 
5/3. ADJUSTABLE BRACKETS 
also by Eddystone. Insulated, 3/3. 
Uninsulated, 1/9. EDDYSTONE 
LOUDSPEAKERS. Die cast alloy 
case with horizontal louvres. 5", 
high flux unit 2/3 ohm. voice coil. 
Ideal for the 640 receiver or as an 
extension speaker, 12/18/9. 
BRITRAN MAINS TRANS- 
FORMER. 350-0-350v. at 90 ma. 
5 and 6,3v. heaters with generous 
current rating. Full shrouded, 
finished in grey. End mounting 
with lead outs, 27(6. 
NEW BOOKS. A series of book- 
lets by Messrs. Bernards dealing 
with a number of subjects of interest 
to the transmitting and receiving 
amateur. Four booklets dealing 
with single side band reception, low 
power Tx. Audio oscillators, etc., 
4/3, the set. VALVE SCREENS. 
Three-piece international octal 
type, 2/3, 807 type, black crackle 
finish, 3/3. "PERIBRAID." In- 
sulated high voltage sleeving. 
Yellow, 1.5 mm. 3d. per yard. 
PLUGS AND SOCKETS. 7 -pin 
cable socket and chassis plug. 10 - 
way chassis socket and cable plug. 
3/3 each, both types. 
PYE CO -AXIAL PLUGS AND 
SOCKETS. Ex. W.D. New con- 
dition, 1/6 per set. AUTO TRANS- 
FORMER. 200/230/250v. to 110/ 
115/150v. 3 -core leads and voltage 

GOODS CAN BE SENT 

adjustment panels for both ranges 
of voltages. Fully shrouded, 
"Potted" construction, 100 watt, 
29/3. 

EDDYSTONE HANDLES. 
Chrome finish. Small (3" centres) 
5/6 per pair. Large (7z" centres), 
8/3 per pair. 
EIMAC 100 TH VALVES. Brand 
new in makers cartons, 31/6 each. 
813 VALVES. Few only, 76/6 each. 
EF50 VALVES. Ex. W.D., 7/6. 
SCREENED PICK-UP LEAD. A 
special light twin screened lead with 
silk outer braiding, 1/- per yard. 
TAYLOR JUNIOR 120A Universal 
Meter, £8/9/6, post free. UNI- 
VERSAL AVO MINOR, £8/11/6, 
post free. D.C. AVOMINOR, 
14/5/6, post free. DENCO POLY- 
STYRENE SOLUTION. Ideal for 
doping coils. 1 oz. bottle, 1/9, 2 oz. 
bottle, 2/6. EDDYSTONE I.F. 
TRANSFORMERS. 450/465 ;,kcs, 
litz wound and permeability tuned. 
The band width for a pair of trans- 
formers in a normal circuit is 5 

kcs at 20 db down. Two stages 
(three transformers) result in a 
bandwidth of 5 kcs at 30 db down. 
Fully screened with connections 
brought out through ceramic bushes. 
1É"x2"x21" high. Cat. 645, 11/3 
each, post free. 

EDDYSTONE 10 mes OUTPUT 
TRANSFORMER. A special I.F. 
transformer for use with V.H.F. 
convertors. It comprises one tuned 
winding (with adjustable iron core) 
and one low impedance output 
winding, ensures optimum transfer 
of energy from the convertor to the 
Rx, Cat. 728, 8/3, post free. 
HEADPHONES. Ex. W.D. 600 
ohm, balanced armature, 5/3 per 
pair. 
CRYSTAL DIODES. Few only, 
4/-, post free. 

C.W.O. or C.O.D. 

When ordering cable, wire or sleeving, please include extra for post and packing. 

VALLANCE'S 
VALLANCE & DAVISON LTD. 

Dept. S.W.M. 

144 BRIGGATE, LEEDS 1 Tel.: 29428/9 
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152 & 153 FLEET STREET (Central 2833) 

PREMIER RADIO 
MORRIS AND CO. (RADIO) LTD., 

All Post Orders To: JUBILEE WORKS, 167 LOWER CLAPTON RD. 

LONDON, E.S. (Amherst 4723, 2763, 3111) 

207 EDGWARE ROAD, W.2 (Ambassador 4033) 
(OPEN UNTIL 6 p.m. SATURDAYS) 

THE BIRMINGHAM VERSION OF THE 
e4 PREMIER" 'TELEVISOR KIT 

IS NOW READY 
The price is the same as the London Model 

£17 - 17-0 
Five Easy to Assemble Kite are supplied 

Vision Receiver with valves, carriage 2/6 .. .. £3/13/6 
Sound Receiver with valves, carriage 2/6 .. .. £2/14/6 
Time Base, with valves, carriage 2/6 .. £21/6 
Power Supply Unit with valves, carriage 5/- .. £613/0 
Tube Assembly, carriage and packing 216 ... . 22/18/6 
This unit include. the V0ß97 Tube, Tube Fittings and 
Sockets and a 6" PM Moving Coil Speaker with closed field 
for Television. 

The Instruction Book coats 2/8, but is credited if a Kit for the 
complete Televisor is purchased. 
Any of these Kits may be purchased separately; m fact, any 
single part can be supplied. A complete priced list of all Porte 
will be found in the Instruction Book. 
20 Valves are used, the coils are all wound and every part is 
tested. All you need to build a complete Television Receiver 
are a screwdriver, a pair of pliers, a soldering iron and the ability 
to read a theoretical diagram. 
WORKING MODELS CAN BE SEEN DURING TRANS- 
MITTING HOURS AT OUR FLEET STREET AND 
EDGWARE ROAD BRANCHES. 
TV PRE -AMPLIFIER FOR FRINGE RECEPTION AREAS. 
We can supply the complete kit of parts to make this wide 
hand width Pre -amplifier, using 2 EF54 Pentodes. Powered 
by the TV Kit, it is completely screened. With all parts, valves, 
chassis, diagrams, etc., 27/8. All parts available separately. 

The New Premier Catalogue, now ready, includes all the new 
TV Kite, Receiver Kite and thousands of component 
bargains. Send 8d. for copy. 

MAGNIFYING LENSES for 6' OR Tubes. Increase picture 
size to that of a 9' Tube. Beet quality. 25/- each. 
WHITE RUBBER MASKS for VOR97 Tubes. 7/6 each. 

COPPERED STEEL AERIAL RODS to make a dipole for the 
Birmingham f requency. Correct length. 3/- per pair. 
SECTIONAL WHIP AERIAL. Seven sections which plug into 
each other making an aerial 14 ft.long. Thinnest section 3" diam, 
thickest section 5' diam. Weatherproof enamel. 3/6 each 
complete. 
INSULATED BASE for above, 2/6 each. 
METER KIT. A FERRANTI 500 MICROAMP M/0 METER, 
with separate high stability high accuracy, resistors to measure, 
15, 60, 150 and 600v D.O. Scale length 1}', diameter 21". 10/ - 
the complete kit. 
VCRS? CR TUBES. All these Tubes are new and each has been 
tested on a Telcrlso, to give a full -aired picture. Price 85/- each. 
We can offer. VCR97 Tubes which are unsuitable for Television 
(due to cut-off) but are quite suitable for oscillographe, at 
19/8 each. - 

TELEVISION AERIALS for London or Birmingham frequency. 
"K.A." Loft Aerials for those close to the transmitter, 20/-. 
Wall -Fixing Dipole, 82/6.. 
Wall -Fixing Dipole with Reflector, 60/-. 
See our new catalogue for complete range. 
MUIRHEAD SLOW-MOTION DIALS. Front panel fixing. 
Engraved scale. 9' diem. 40.1 reduction. 4/6. 
MIDGET VARIABLE CONDENSERS 
For Personal Portables 
2 Gang 011037 .. .. .. 
2 Gang 0005 .. .. .. .. 
STANDARD GANG CONDENSERS 
2 Gang 00035 .. .. .. 
2 -Gang 0005 .. .. .. .. .. 
3 Gang 0005 .. .. .. .. .. .. 

R107. ONE OF THE ARMY'S FINEST COMMUNICATIONS 
RECEIVERS. . (See W.W., August, 1945.) 
0 valves, R.F. amp. ose., frequency changer, 2 IF's (465 Ire), 
2nd 'detector, A.V.C. Af. amp. B.F.O. A.C. mains, 100.250v or 
12v accum., frequency range 17.5 to 7 me/e, 7.35 melo to 2.9 
me/s, 3.O to 1.2 me/s. Monitor I..S. built in. Complete. Write 
for full details. Price £12/121-, plus 21)- carriage and packing. 

PREMIER MIDGET RADIO KIT. Due to greatly increaeed 
production, we are now able to offer this kit at a greatly reduced 
price. 'Including an attractive Bakelite case, 12" long e 5" wide 
x 6' high. The valve line up is 6K7, 627, 6V6 and a Selenium 

rectifier In the A.O. model; and 6K7, 6J7, 25A6 and Selenium 
rectifier in the AC/DC model. Both are for use on 200 to 250v 
mains. The dial is illuminated and the receiver presente a very 
attractive appearance. Coverage is for the medium and long 
waveband,. Complete kit of parts with cabinet and,diagrame, 
£4/19/8.fnc. P.Tax. 

PREMIER MIDGET SUPERHET KIT. This powerful Midget 
Superhet Receiver is designed to cover the shortwave bande 
between 16 and 50 metres and the medium wavebands between 
200 and 557 metres. Two model, are produced, one for 200- 
250v AC mains, and the other for 200.250v AC or DC mains. 
Both are supplied with the same plastic cabinet as the TRF 
Receiver. The AC valve line up is 6K8, 6K7, 6Q7, 6V6 and a 
Selenium rectifier. The AC/DO line up is the same, with the 
exception of the output valve which is a 25A6. The dial is 
illuminated, making a very attractive receiver. Complete 
kit of parts with cabinet and diagrams, £6/19/6, inc. P.Tax. 
VALVES. We have large stocke of new boxed valves at very 
low prices. All exempt from Purchase Tax 1LC6, 1LD5, 1LN5, 
154, 195, 1745, IT4, 3A4, 3D0, 5114, 5V4O, 51.4, 6AC7, 6AG7, 
6C5, 6F8, 625. 627G, 6117, 6148, 6N7, 6Q7, 6047, 6827, 68K7, 
68C7, 6SL7, 69747, 6U5, 6V6, 717A, 12A6, 1225, 12K7, 12118, 
12Q7, 9003, 9005, VR55 (EBC33), VT52 (EL32), VR56 (EF36), 
VR57 (E1132), VR75, VR105, VR116. VR136 (EF54), V00137 
(EL52), CV66 (RL37), CV1120 (0071504), OV1137 (RL16), 
CV1068 (AW4), CV169 (U19), OV2941 (EL50), VU39, 807, 
HYVAO XV, HYVAO XW, KT61, KTW61, U50, 6F6, AD1, 

- 
4060A, all 6/6. 6116, 6SH7, 7193, VR78 (D1), all 2/6. VR54 
(EB24), VR65 (SP61), VR92 (EA50), VR95 (954), VT121 (955), 
OV649 (956), CV102 (Xtal Diode), 1626, all 3/6. 6X5, 
HL23, RL18, V13111, V17133, VU134, OVO. VR91 (EF50), 
0V73 (11E3), CV1189 (AC6 Pen), CV659 (1625), CV639 (843), 
NS2, DQP, BUIS (CV1102), 1616, 0V67 (Klystron), all 5/-, 
2X2, U74, CV7262 (CUD), CV1141 (GDT4B), all 7/6. 5014, 
5V4, 6B8G, 25Y5, 2526, 2050, VT127 (Pen 46), CV1075 (KT66) 
(matched pairs 18/6), all S,'8, BB24, 6L6, P27/500 (PX23), 
705A, 932, CV662 (8012), DETS, G1750, all 10/-. 803, 25/-. 
805, 17/6. 931A, 30/-. OV186, 40/-. CV19 (EHTT), 60/-, OV160, 
60/-. CV12 (1101), 60/, 861, 210. 638, 15'-. CV15 (EL266), 
40/-. HY114B (CV3505), 15;-. 1111300/E (0V3556), 15/-. 

C.R. TUBES 
For callers only VCR112, 15.!-; ACR8, 15/.; VCR521 
VCR140. 50/-; VCR516A, 40/-; VCR517E, 30/-: VCR511B, 60,1-; 
V0R522, 15/-. 

.. 6/- MICRO VARIABLE CONDENSERS. All have ceramic insulation 

.. 7/8 10, 25 :5o and 75 PF .. .. .. .. .. each 2/6 
Minia'nre Ganged Type 

each 2/6 18 x 18 PF and 75 x 75 PF .. .. .. .. each 2/6 
each 4/3 Split Stator 
each 5/- 4.8-27.2 and 44 PF .. .. .. .. .. each 2/6 
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EDITORIAL 

Types 
On the theme discussed in this space last month, one 
might also usefully comment on the wide variety of 
individuals privileged to call themselves amateurs and 
to use our bands. Truly a remarkable cross-section of 
the community. 

But they are each individuals, with their own ideas (and 
in some cases, ideals) as to how they can (or should) 
conduct themselves when on the air. The factor of 
personality is always evident, particularly that of the 
operator of a telephony station. We all subconsciously 
form a mental picture of the man at the other end of a 
phone QSO. The remarkable thing is how often one's 
impression is quite wrong, not duly as to what he looks 
like (which is understandable) but also as to what sort 
of a chap he is-which is not so satisfactory, as it -proves 
that one must be very careful not to allow impressions 
so gained to influence one's judgement. 

We are moved to these remarks by the increasing ten- 
dency for some phone operators to criticise over the air 
the behaviour (and sometimes even the character) of 
another operator not in the QSO, apparently on no 
other ground than the manner in which he conducts 
his contacts. These opinions are conveyed by an inter- 
change of sniggering remarks calculated to make some- 
body's ears burn. 

Well, behaviour of this sort over the air is not in the spirit 
or the tradition of Amateur Radio, and it is particularly 
to be deplored that some of the worst offenders are those 
old enough or sufficiently responsible to know better, 
even if they have not had much operating experience. 

It is a clear obligation on every operator, whether using 
CW or phone, to avoid anything which could be con- 
strued by a listener as an ill-natured reflection on 
another amateur. 

B 
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Wide -Range Heterodyne 
Frequency Meter 
Design & Construction 

By F. BUTLER, B.Sc., M.I.E.E., 
M.Brit.I.R.E. 

ANYONE who has looked inside the case 
of a high grade heterodyne frequency 

meter will realise that the home construction 
of a satisfactory instrument of this kind is a 
formidable undertaking. The difficulties are 
both electrical and mechanical, and concern 
mostly the variable frequency oscillator part 
of the circuit. The requirements to be met in 
the design of this section of the instrument 
are : 

(f) Temperature control or temperature compensation 
of the frequency -controlling elements of the VFO 
tuned circuit. 

(ii) Reduction to a minimum of all undesired electrical 
couplings which vary the load on the VFO. - 

(iii) Rigid mechanical construction to avoid frequency 
instability due to vibration. 

(iv) Provision of an accurate drive mechanism for the 
VFO tuning condenser. 

v) Elimination of all switching operations which 
affect the VFO. 

(vi) Voltage regulation of all power supplies. 

The instrument to be described violates many 
of these design requirements and, in conse- 
quence, its performance falls a long way short 
of the ideal. To compensate for these short- 
comings, it is small, cheap and compact, is 
operated from the AC mains, and is versatile in 
its applications. It covers the range of fre- 
quencies between 50 kc and 30 mc and gives 
facilities not normally available from an 
instrument of this class. 

Functional Description 
The two photographs show respectively the 

panel layout and the internal wiring and 
construction. The various facilities, provided 
by panel switching, include the following : 

(i) RF output available from a 50 kc quartz crystal 
oscillator, the harmonics of which are detectable 
on an AR88 receiver up to 3 mc. 

(ii) RF output from a 1 mc crystal oscillator (har- 
monics available up to 30 mc). 

(iii) RF output from a VFO, the fundamental frequency 
of which covers 1000-1050 kc. 

(iv) Simultaneous output from the VFO and 50 kc 
crystal oscillators, the VFO output being 
modulated by the 50 kc signal. 

Provision is made for the injection of RF 
from an external source so as to obtain 
heterodyne beats against any of the internally - 
generated signals, or their harmonics. 

A separate switch cuts out the VFO and 

Though the author modestly deprecates any suggestion 
that this is a really adequate instrument when judged by 
the highest standards, it is nevertheless an extremely 
useful design from the amateur point of view. Several 
interesting circuit features are incorporated and 
constructors keen on frequency measurement will find 

this article of considerable value.-Ed. 

the 1 mc crystal oscillator, and in this con- 
dition, external RF can be applied to a special 
pair of terminals and made to beat with the 
fundamental or any harmonic of the 50 kc 
quartz oscillator. 

Additional switching cuts out all RF signal 
generation and enables the meter to be em- 
ployed as a 2 -valve audio frequency amplifier 
for use in connection with AC bridge measure- 
ments. 

Fig. 1 shows in schematic form the method 
by which all these facilities are provided. 

Theoretical Circuit 
The complete circuit diagram is shown in 

Fig. 2. The valve Vi and its associated 
components form a 50 kc. oscillator, the 
fundamental and harmonic outputs of which 
are applied through C11 to the suppressor 
grid of the RF pentode V2, used as a mixer. 
The switch Sw.1 permits the 50 kc oscillator 
to be disabled by short-circuiting its crystal. 
The RF output from this oscillator is available 
at the terminals A, B, which alternatively 
serve to apply an RF input to be heterodyned 
against the 50 kc harmonic series. 

The valve V2 also acts as an amplifier and in 
its anode circuit is an RF load consisting of a 
500 -ohm resistor in series with two RF chokes 
which serve to accentuate the output of the 

RF inp t RF output AF or RF input 

VFO 
1000-1050 

kc 

Fig. 1. Block schematic showing the electrical inter- 
connection of the units in the instrument, and the 

functions it can perform. 
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Panel view of the Wide Range Heterodyne Frequency Meter. 

higher harmonics of the 50 kc oscillator. The 
output across the anode load is brought out 
through a blocking condenser to a Pye plug 
on the panel (terminals E, F, on the diagram, 
Fig. 2.). 

The screen grid, control grid and cathode of 
V2 are also used with associated components 
to form a 1 me crystal oscillator of the series - 
resonant type, or by suitable switching, to act 
alternatively as a VFO. Further switching by 
Sw.4 cuts out the VFO and the crystal 
oscillator and permits V2 to be used as an RF 
or AF amplifier, from an input applied to the 
terminals C, D. 

The series -resonant crystal oscillator has 
already been described by the writer ("Flexible 
Crystal -VF Oscillator," Short Wave Magazine 

October 1948). It is employed in the present 
case because it can be changed into a VFO 
merely by short-circuiting the 1 me controlling 
crystal. 

All the internal circuit changes are made by 
the action of two switches only. The first is a 
2 -pole, 4 -way Yaxley which selects : 

(i) 50 kc crystal only. 
(ii) 1 me crystal only. 

(iii) VFO only. (1000-1050 kc). 
(iv) VFO modulated by 50 kc. 

A separate single -pole change -over switch 
Sw.4 cuts out both the VFO and 1 me crystal 
oscillators and permits V2 to be used as an 
RF or AF amplifier. In this case, according to 
the setting of the 4 -way Yaxley switch, the 
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Table of Values 

Fig. 2. Circuit of the Frequency Meter complete. 

Condensers (all 500v. working) 
Cl = 10-50 µµF, ceramic trimmer 
C2 300 µµF, silvered mica 
C3 e 40 µµF, ceramic 
C4 = 500 µµP, silvered mica 
C5 s 5-50 µµF, air dielectric 

trimmer 
C6 = 5-50 µµF, variable air dielec- 

tric (VFO tuning) 
C7, C13 - 0.5 µF, paper 

C8 = 0.1 µF, paper 
C9, C23, C24 = 2µF, paper 

C10, C22 a 8µF, electrolytic 
C11, C12, C18, C19 - 3-15 µµF, ceramic trimmer 

C14, C21 = 0.001 µF, moulded mica 
C15, C16, C17 = 0.01 µF, moulded mica 

C20 = 500 µµF, moulded mica 

Resistors (all i-watt size) 
Rl, R4, R6 ® 100,000 ohms 

R2 = 5 megohms 
R3 - 800 ohms 

R5, RI1 = 50,000 ohms 
R7 150,000 ohms 
R8 = 500 ohms 
R9 1,000 ohms 

R10 = 25,000 ohm potentio- 
meter 

R12 = 500,000 ohms 
R13 = 2,000 ohms 
R14 = Series resistor in Pilot 

Neon Lamp N. 

Coils 
Ll 70 mH, universal wound. 
L2 = 50 µH, on } in. dia. former. 
L3 = 25 µH, centre -tapped and closely coupled to L2 
L4 5µH, single layer coil on $ in. dia. former 

LS = 30 µH, single layer coil on 1 in. dia. former 
L6 = 20 II, 20 mA. filter choke 
L7 - 2.5 mH, RF choke, universal wound 

Transformers 
T1 = RF transformer (See L2, L3) 
T2 - Miniature type output transformer (Ratio I t 1) 

(20,000 ohm load) 
T3 m Power transformer 

Terminals Voltages 
1 and 2 230v 50 C.P.S. Mains 
3 and 4 150v 40 mA. 
5 and 6 12.6v Heaters 
7 and 8 6.3v Heaters 

Miscellaneous Components 
Sw. 
Sw. 
Sw. 

1, 2, 3, 5 a 2 -Pole, 4 -way, Yaxley 
4 = SP Change -over, Yaxley 
6 = SP ON-OFF 5A. 230v 

N 230v Pilot Neon 
F = 100 mA. Fuse 

QI = 50 kc, Quartz Bar 
Q2 = 1 me Quartz Plate 
M = 0-5 mA. Moving Coil 

Meter 
Rectifiers = 200v, 20 mA. 

Voltage Doubler 

Terminal Connections 
AB - Input RF 
CD Input AF or RF 
EF = Output RF Pye plug 

GH = Telephone Jack 

Valves 
VI = German RV12, P.2000 (6SK7, 6AK5) 
V2 = German RV12, P.2000 (6SK7, 6AK5) 
V3 = Acorn 955 

Fig. 2. Circuit diagram of the Wide -Range Heterodyne Frequency Meter, simplified as to switching (see Fig. 3.) It 
is an instrument having many useful practical applications in any amateur station and can be built from standard parts. 
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Suggesting the general construction of the instrument and the placing of the parts. 

50 kc crystal oscillator output may also be 
applied to V2 or a single external input at 
the terminals C, D, may be employed, the 
50 kc oscillator being disabled. The capacity 
C20 associated with the potentiometer R10 
is to offset shunt capacity losses at RF. 

For simplicity in Fig. 2, all switching is 
shown separately. The practical wiring dia- 
gram in Fig. 3 is that actually used to make the 
desired fundamental changes. The VFO tuned 
circuit is formed by L2 (50 µH) in parallel 
with C4, C5 and C6. The latter is the main 
tuning condenser, and covers the range 
5-50 µµF, corresponding to the fundamental 
frequency range 1000-1050 kc. C4 is a silvered 
mica padder (500 µµF) while C5 is a ceramic 
trimmer, required for band -setting purposes. 
The figures quoted are nominal values, and 
some experiment is necessary to cover the 
tuning range with a safe overlap at each end of 
the band. 

The lower portion of the centre -tapped 
coil L3 is the VFO reaction winding. The 
upper half is the 1 me crystal neutralising unit 

and the RF choke in parallel with C18 is 
required merely to pass the DC cathode 
current of V2. 

The capacity C3 calls for some comment. 
It is brought into circuit when the VFO is 
changed to crystal control, and its value is so 
chosen that the dial setting of the VFO at 1 me 
remains unchanged when the crystal is switched 
into use. 

When V2 is operated as a beat detector, the 
AF output in its anode circuit, developed 
across R7, is applied, after RF filtering, to the 
grid of V3. An Acorn 955 is used as an audio 
amplifier because of limited space for fitting a 
larger type. 

Practical Construction 
The frequency meter is built into an 

aluminium box measuring 9 X 9 X 4 in. 
Some ingenuity is required to fit everything 
into this space. Sub -assemblies of components 
are made having the minimum number of 
interconnecting wires and the layout is 
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Sw5 to C17 

Sw I to 
50 kc 

Xtal 

Sw2 to C 19 

R9 

to 50 Kc 

Xtal 

3 

C3 -i- Blank 

O, Sw3 to C3 

Blank 

Fig. 3. Diagram showing the switch connections, as 
devised by the author to produce the changes shown in 

Fig. 1. 

arranged with the following points in mind : 

(i) Short RF leads. 

(ii) Reduction of unwanted couplings. 

(iii) Avoidance of induced hum voltages in the 50 kc 
oscillator coil and in the output transformer. 

(iv) Separation of the power unit from the VFO coil 
to minimise temperature effects. 

Various German valves and components 
are used in the construction of the instrument 
because they happened to be available. The 
RF pentodes shown are roughly equivalent to 
the 6SK7 but a still better type for the purpose 
is the 6AK5 or any of its equivalents. 

VFO Calibration 

The output of a frequency meter of this type 
is a confusing aggregate of RF signals, and 
calibration requires the use of an auxiliary 
communications receiver. Over the relatively 
narrow band of 1000-1050 kc there is an almost 
linear relationship between dial setting and 
VFO frequency. The calibration technique is 
described in the "Measurements" chapter of 
the A.R.R.L. Handbook (p. 394, 1947 Edition). 
Following this commonsense procedure, a 
graph may be drawn connecting dial setting 
and VFO frequency. Subsequent drifts of 
-frequency, causing departure from calibration, 
can be corrected by use of the pre-set trimmer 
condenser C5. 

In actual use, the drift, from cold, over the 
first half-hour of operation is about 500 c.p.s. 
at the fundamental frequency. Subsequently 
there is scarcely any noticeable cnange, except 
for momentary fluctuations due to some cause 
so far unidentified. 

One disconcerting fault is that there is a 
change of VFO frequency during the switching 
transition from VFO-plus-50 kc to VFO only. 

At I me this is only about 100 c.p.s. and 
normally it is not of much consequence. There 
are means of allowing for the effect, but its 
elimination requires a basic re -design of the 
equipment to include buffer amplifiers. The 
attraction of simplicity is lost if these are 
provided. 

Test Results 

As a check on the performance of the 
instrument. the frequencies of several B.B.C. 
broadcast transmitters were measured. All 
were within 1 kc of the known frequencies. 
The accuracy of the VFO is not to be com- 
pared with that of, say, a BC -221 frequency_ 
meter, but the precision of frequency of the 
50 kc quartz bar is far higher than that of the 
small 1 me plate used in the American equip- 
ment. The 50 kc crystal used was cut for the 
purpose from raw quartz, using a home -built 
machine. It is mounted in a special stainless 
steel holder of high thermal capacity. Its 
frequency was adjusted by zero -beating its 
fourth harmonic against the 200 kc B.B.C. 
station, which is known to be held within a 
very close tolerance. 

XTAL XCHANGE 

Notices should be set out on separate 
slips in the form shown below, headed 
"Xtal Xchange-Free Insertion." Buy -or - 
sell insertions can not be accepted for this 
space, and all negotiations should be 
conducted direct. 

G3COY, 2 Langdale Crescent, Sneyd Green, 
Stoke-on-Trent. Staffs. 
Has Brookes Type S 7017.5 kc crystal, certi- 
cated, l -in. pin spacing. Wants any frequency 
3500-3574 kc, similar mounting. 

G3DJD, 2 Canfield Road, Brighton 7, Sussex. 

Has Bliley 14367 kc crystal in standard holier, 
also 7092, 7100 and 7140 kc with i -in. pin spacing. 
Wants frequency 8060-8065 kc, mounted or un- 
mounted, also 1850-1900 kc crystal with e -in. 
pin spacing. 

G3EPC, 63 Neville Street, Oak Hill, Stoke-on- 
Trent, Staffs. 
Has 3550 kc crystal, I -in. pin spacing, BC -610 
fitting. Wants frequency in 'phone area 80 -metre 
band. 

G3GGL, Little Gayles End, Otley Road, Bramhope, 
Nr. Leeds, Yorks. 
Has Bliley Type MC82 1875 kc crystal, e -in. 
mounting, no certificate. Wants any make crystal, 
same fitting, for frequency 7005-7045 kc. 

SWL, 77 Wood Lane, London, N.W.9. 
Has Bliley 100 kc bar in American 3 -pin holder. 
Wants 3 5 me crystal suitable for harmonic 
operation on 7 and 14 me bands. 
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Self -Contained QRP 
Portable Transmitter/ 
Receiver 

For 7 mc-Design and Construction 

By A. P. NEWPORT (G3ECX) 

SINCE he first took an interest in radio, the 
writer has always been attracted to the 

construction of self-contained portable and 
midget receivers ; so when, at last, the great 
moment arrived, in the form of the trans- 
mitting licence, attention was focused on 
portable equipment. 

On reading up the usual literature on the 
subject, however, the writer found that the 
majority of the so-called portable sets 
described were not truly portable at all. Most 
of them needed either an AC power supply, 
or a permanently set up aerial system, or they 
were transmitters only and not Tx/Rx com- 
bined. What the writer wanted was a com- 

Our contributor's requirement was for a low -power 
'phone/CW transmitter -receiver assembly, completely 
self-contained and truly portable, and requiring only 
an aerial to put it on the air. He describes his resulting 
design for 40 -metre operation. It could of course be 

adapted for other bands.-Ed. 

pletely mobile station which could be packed 
into a carrying -case and set up anywhere at a 
moment's notice, all ready to go on the air. 
Various theoretical designs were sketched out 
and made up and the apparatus described here 
gradually took form. 

As can be seen from the photographs the 
whole station packs into a carrying -case 19 in. 
high, l02 in. wide and 11 in. deep (including 
the lid) which is made of fibre board. Full use 
has been made of ex -Government equipment 
and very few new components were bought. 
The lid, which covers the front panel when 
the set is not in use, carries the aerial, key, 
microphone and 'phones, but when the station 
is in operation it becomes the operating table 
-the key bolting on to the outside by means 
of the same bolts which hold- it inside when 
packed away (see photograph). 

Circuit 
Examination of the circuit will show that 

no essentially new features have been intro- 
duced, the receiver being a straight TRF 1-V-2 
and the transmitter a standard CO/PA with 
anode modulation through a 1 : 1 AF trans- 
former for 'phone working. It will be seen 
that the modulator amplifier consists of the 
two AF amplifier stages of the receiver 
switched into circuit by the 'phone/CW 
switch (S2) and is sufficient to give a depth of 
modulation of 60 per cent., as measured on 
the oscilloscope. The use of these two stages 
for transmitter modulation accounts for the 
rather unusual method of volume control on 
T1. It has been found that this method gives a 

Panel appearance of the portable 7 me station (transmitter, receiver and power supply) designed and described by G3ECX, 
as set up ready for working. The protecting lid can be used as an operating desk when the outfit is on the air. 
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Circuit complete of the CW/'phone portable 40 -metre station designed by G3ECX. Valves VI -V4 comprise the receiver 
section ; V6 is the CO -driver and V5 the PA on the transmitting side. For 'phone operation, V3 -V4 become speech 
amplifier -modulator. The photographs suggest how this circuit can be built up as one compact unit, entirely self-contained. 

Table of Values 

Self -Contained QRP Transmitter/Receiver for 

Cl = 25 µµF, 2 -gang 
C2, C15, C17 =- 150 µµF 

C3, C4 = 300 µµF 
C5 = 04 µF 
C6 = 200 µµF 

C7,CI9=0512F 
C8=0.1µF 
C9 = -002 µF 

C10, CI1, 
C16, C18 = 01 /IF 
C12, C13 = 500 µµF 

C14 = See text 
Rl, R2, R8, 

R9 = 50,000 ohms 
R3 = 3 megohms 

R4, R5 = 250,000 ohms 
R6 = 1,000 ohms 
R7 = 7,000 ohms 

better regulation when transmitting than the 
more standard method of putting the potentio- 
meter (R5) in the grid circuit of V3. 

General Layout 
As will be seen from the photographs the 

apparatus is built up on the rack principle. 

7 mc 

LI, L2 = Denco Range 4 RF/Det coils 
L3 = 9 turns 24 SWG on 1$ -in. former 

2 -turn link 
L4 = 9 turns 24 SWG on 11 -in. former, 

tapped at 3 turns up. 
T1 = 1 : 3 AF transformer 
T2 = I : I AF transformer 
T3 = Microphone transformer (see text) 
SI = 6 -pole, 3 -way (Receive -Off -Send) 
S2 = 8 -pole, 2 -way ("X", send 'Phone) 

MI = 200 mA range, RF reading 
M2, M3 = 30 mA, DC 

M4 = 50 mA, DC 
Pl, P2 = Red/Green pilot lamps 
VI, V2 = Z21 

V3 = HL2 
V4, V6 = KT24 

V5=P2 

The two chassis are 6 in. x 8 in. X 2 in. and 
supported by j -in. brass strips. The HT 
battery is housed in its own compartment at 
the bottom and, in order to provide as much 
room for it as possible, the three sockets 
selected for key, microphone and 'phones were 
of the 1 -amp. mains type (obtainable at the 
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emporia of Messrs. Woolworth's) as these 
occupy no space at all inside. Above the 
battery is the receiver chassis which also 
incorporates the 8 -pole, 2 -way 'phone/CW 
switch (S2). On the top shelf is the trans- 
mitter itself, together with the LT accumu- 
lator, aerial tuning unit and the Send/Off/Rec. 
switch, SI. 

Receiver 
The circuit of the receiver follows standard 

TRF lines and no special comment is called 
for as to its wiring. Coils are Denco "Maxi -Q" 
plug-in ; these have octal pin spacing and so 
fit standard octal holders. The RF coil L1 
is the blue range 4 (for 7 mc) and the detector 
coil L2 is the green range 4 (for 7 mc). C2 is 
a two -gang 150 µµF variable tuning condenser 
and is used as a pre-set band -setter. It is fitted 
with a standard epicyclic drive and a collar 
locking nut for holding it rigid when it is set. 
These collar locking nuts are to be found in 
large quantities in the various ex -RAF viewing 
units as locking nuts for the pre-set potentio- 
meters. The main band spread tuning con- 
denser is a two -gang 25 µ.µ.F driven by any 
suitable slow-motion drive. Used with the 
Denco coils these condensers will give a 
spread of about 130 deg. on the tuning dial for 
the 7 mc amateur band. To save space C4 can 
be of the solid dielectric type, and it does not 
need a slow motion drive of any sort. The 
best value for R3 (the grid leak) is found by 
experiment, the one in the existing set being 
3 megohms. C7 is simply a decoupling 
condenser and can be any value between 
25 ,rF and 2µF according to the space 
available for it. The microphone transformer 
(T3) must be chosen to suit the microphone 
in use. The microphone used on the present 
set is a low-level throat microphone, and 
with it, a Radiospares midget speaker trans- 
former used backwards has been found to give 
the best results. TI is a Radiospares midget 
AF transformer with a ratio of I : 3, and the 
volume control potentiometer (R5) is con- 
nected straight across the secondary winding. 
The reason for this rather unusual position for 
the gain control has already been discussed. 

This receiver will bring in signals of 1 micro- 
volt at reasonable audio level and will separate 
stations of more than I kc apart so that either 
can be read R5 with a little effort. 

Transmitter 
This a standard CO/PA circuit, keyed in 

the anode circuit of the CO stage by means 
of a Siemens high-speed relay. The power for. 
operating this relay is drawn from the unused 
half of the grid bias battery, which will account 
for the apparent anomaly of having the earth 
line at -4.5 volts of grid bias battery. CI9 

The G3ECX portable station. internal view. The receiver 
section is on the second deck, with the battery supply 
HT at the foot of the rack assisting in stabilising the 

assembly in the mechanical sense. 

and R6 are the keying filter. The CO coil 
(L4) is 9 turns of 24-SWG enamelled wire, 
spaced 1 width, wound on a 1kin. former 
and tapped 3 turns up from the anode end. 

In the PA stage the coil (L3) is 9 turns of 
24-SWG enamelled wire wound identically with 
the CO coil (L4) but centre tapped. The aerial 
coupling link consists of 2 turns of 24-SWG 
wound round the centre of the coil and held 
off by kin. distance pieces. If the PA valve 
chosen is a triode it must be neutralised by 
inserting condenser C4. This must have a 
very small capacity and is best made by 
twisting together one or two turns of insulated 
wire until the stage is completely neutralised. 
The two tuning condensers call for no special 
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comment, being ordinary air spaced 150 µµF 
variables with some sort of slow-motion drive. 

Meters 
The four meters used in this apparatus are 

all off ex -Service equipment. The two tuning 
meters used in the CO and PA stages are 
ex RAF Mag. Feed ; when the internal shunt 
has been removed these become 0-30 mA 
meters and, as the scale reads 0-300 mA, they 
are very suitable for the purpose. The other 
two meters M1 and M4 are refinements which 
are not absolutely necessary. M4 (0-50 mA) 
gives a constant check on the total current 
being drawn from the HT battery, and, of 
course, it is always advisable to know what 
current is going into the aerial. The average 
aerial current given by this set is between 
25 mA and 50 mA so the RF milliameter 
chosen should be of suitable rating to cover 
these ranges. 

Aerials and Aerial Tuning 
The set, as shown in the circuit diagram 

is designed for use with a half -wave dipole 
centre -fed with 72 -ohm co -axial cable and 
with such an aerial it gives excellent results. 
It was found, however, that it was not con- 
venient to fold 66 ft. of aerial, together with 
its feeder, away into the lid of the apparatus 
every time it was used, so experiments were 
tried with a 33 -ft. Marconi aerial and the 
results were found to be almost as good. 
For use with a half wave dipole, the co -axial 
feeder is connected to the aerial terminals 
"a" and "b" and an earth connection is 
optional. For the quarter -wave Marconi, 
however, some minor adjustments must be 
made. In the first place the two aerial tuning 
condensers must be shorted out. This can be 
done by soldering a piece of bare copper wire 
across the tips of the moving vanes so that at 
full mesh the wire makes contact with the 
fixed vanes. The end of the 33 -ft. aerial is 
connected to the aerial terminal "a," while 
terminal "b" is connected to earth. With 
these modifications to the aerial tuning 
condensers the set can be operated on either a 
66 -ft. dipole or on a 33 -ft. end -fed Marconi. 

Choice of Valves 
In the receiver the best valve line up was 

found to be : Z21 as an RF amplifier, Z21 
with screen and suppressor grids strapped to 
the anode as a regenerative detector, HL2 used 
as AF amplifier and KT24 used as power 
output valve. With 120 volts on the anode the 
KT24 will give 39 watts audio output, which 
will provide a good depth of modulation when 
used as a modulating valve for 'phone trans- 
mission. 

On the transmitter side a KT24 is used in 

the CO stage, but for the PA stage an output 
triode such as the P2 was found to give more 
power than a pentode or tetrode. A spare 
KT24 is carried (mounted in a holder on the 
Tx chassis) as, in an emergency, it will replace 
any valve in the set (except V1 or V2) which 
happens to blow. So that it may be used in 
place of V3 or V5, should they blow, these 
two valves have been mounted in 5 -pin holders 
with the centre pins of these holders connected 
to HT+. 

Operating Conditions 

The receiver draws between 8 and 9 mA, 
so is quite light on the HT battery ; the trans- 
mitter, however, is not so kind. When tuned 
for CW operation, the CO stage takes 5 mA, 
and the PA stage takes 17 mA thus giving an 
input of 2 watts and taking 22 mA out of the 
HT battery. For 'phone operation the CO 
stage takes 5 mA, the PA stage 14 mA and the 
modulator 8 mA, thus giving an input of 11 - 
watts for the 27 mA load on the HT battery. 

At first sight it may appear unnecessary 
to keep the filaments of the receiver hot 
during transmission periods," but it was found 
that if this was done the set came back spot 
on to its frequency immediately on switching 
back from send to receive ; a thing which did 
not happen in the prototype model where the 
filaments were switched off during stand-by 
periods. 

Results 

Fantastic results should not be expected 
with 1 to 2 watts on the "QRM Band," but this 
model has proved itself to be reasonably 
efficient in average QRM. No abnormally 
goód reports have been received as regards 
signal strength but, as is to be expected, all 
reports have been T9. Reports have ranged 
from 549 to 579, when using the full 2 watts, 
the latter report being from a distance of 
200 miles. One report of 599 was received 
but, as the other station did not send his QTH 
or a QSL, and, moreover, since he was 
received at S9+, it is presumed that he was 
very local. 

'Phone working has been restricted to 
artificial aerial and oscilloscope experiments 
as G3ECX is not yet licensed for 'phone, but 
the RF power is there and modulation, as 
measured on the oscilloscope, is 60 per cent.- 
moreover, it gives a good quality on sidetone 
so some interesting results are anticipated 
when the 'phone side goes on the air in due 
course. Incidentally, the microphone lead 
should be fully screened by an earthed sheath 
or feedback troubles will make their 
appearance. 
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HT Without Transformers 

Interesting Practical Circuits 

lN these days of shortages and high prices, 
it would seem appropriate to turn our 

attention to that rather expensive item of 
equipment, the Power Pack with Mains 
Transformer. 

So often one hears the not -so -wealthy 
enthusiast bemoan the fact that he cannot 
afford to build the transmitters and receivers 
appearing in the various technical magazines, 
due to the specification of components beyond 
his pocket. 

But suggest that he might economise by 
using a transformerless power unit, and one is 
immediately met with rather vague comments 
about being "dangerous," "not being able 
to -earth the HT- and chassis," and "only low 
HT voltage being obtainable," and so on. 

In this article an attempt will be made to 
disprove these statements, at the same time 
presenting some practical facts, figures and 

Ch 

Output 
RF amp Dec HT+ 

VI V2 

Fig. 1. The standard transformerless AC/DC power 
circuit frequently encountered in the design of midget 

receivers. 

suggestions for the design of transformerless 
HT supplies using, as far as possible, com- 
ponents on hand or of low cost. 

Fig. 1 illustrates one of the commonest 
basic circuits of this kind, generally met with 
in the American type of AC/DC Midget 
medium/long wave receiver, and as it is 
probably the best known of its sort, will serve 
as a basis for discussion. 

The rectifier is of the conventional half -wave 
type, using a full -wave rectifier valve 25Y5 
with anodes and cathodes strapped together, 
The other three stages are RF amplifier (6K7) 
detector (6J7), and output (25A6). It will be 
seen that the smoothing circuit (Ll, Cl and 
C2) is quite conventional. 

The author of this article, himself professionally 
concerned with transmitter design in the commercial 
field, shows that there is scope for much ingenuity in 
the application of transformerless HT supplies for 
QRP working. In particular, the voltage -doubler 
circuit should be used more than it is in present amateur 

practice.-Ed. 

Reference to the necessary valve data charts 
will show that the current rating for the 
heaters of all four valves is 3 amps, so that 
if they are connected in series there will be 
a volts drop across the heaters of the sum 
of the individual voltages, i.e., 6.3 + 6.3 
+ 25 + 25 = 62.6 volts. In addition, a 
resistance R is placed in series with the heaters 
to drop the difference between 62.6 volts and 
the mains voltage. Assuming that, for example, 
the mains voltage is 240 volts AC, the value 
of R can be calculated by the formula : - 

(Mains Voltage) - (Total Heater Voltage) 
R Heater Current (amps) 

240 - 
.3 

62 6 
591'33 ohms 

In practice, R would be either a length of 

Rectifier 

AC or 
CTDC mains 

Table of Values 
Fig. 1. The Standard Circuit for Direct Working 

CI, C2 
C3 
R 

Ch. 
VI 
V2 
V3 
V4 

= 16µF 
= 0.1 µF 
= See text 
= Smoothing choke 
= 6K7 
= 637 
= 25A6 
= 25Y5 

line cord cut to the required resistance, or a 
dropper resistance of 1,000 ohms ( 3A) with 
adjustable preset tapping. 

One of the chief objections to this circuit 
as it stands is that the chassis (HT-) is live, 
unless connected to the "earthy" side of the 
mains, and as a result the chassis cannot be 
earthed, because if the live conductor 
should be connected to the chassis when 
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RF amp 

VI 

HT} 

Det 

Output 

Fig. 2. The author suggests this as an improvement on 
the rectifier arrangement shown in Fig. 1. 

earthed, a short circuit of the mains would 
result. 

Some Practical Ideas for Receivers 
Examination of Fig. 2 will show this is an 

improved version of the rectifier used in Fig. 1 

and should be suitable for general use for 
reception. It will be noticed that once again 
the heater circuits of four valves are shown, 
but more or less can be used in straight or 
superhet circuits, as long as the heater current 
ratings are the same, the limiting factors 
being the HT current rating of the rectifier 
valve and the effectiveness of the smoothing 
circuit. 

It will be noticed that the mains input 
circuit has been suitably "fused" and 1 -amp 

Rectifier 

FI 

AC or C5 Fz 
DC mains 

Table of Values 
Fig. 2. Improved Version of Rectifier Unit 
CI, C2 = 025 µF, 500 -volt wkng. 
C3, C4 = 16 µF, 500 -volt wkng. 

C5 = 0.1 µF, 500 -volt wkng. 
R = See text 

Chl = Anode LF choke 
Ch2 = Smoothing choke 

Fi, F2 = Fuses 
V1 = 6K7, or EF50 
V2 = 637, 6J5 or EF50 
V3 = 25A6 or 25L6 
V4 = 25Y5 or 25Z5 

cartridge fuses should suffice. A neon has 
been connected between the rectifier anode 
and earth. The purpose of this is to ensure 
that when the mains plug is inserted the chassis, 
which is earthed, is connected to the earthy 
side of the mains. If it is connected correctly 
the neon will glow. The latter can be of any 
usual type of mains indicating tube or alterna- 
tively a low wattage electric light bulb could 
be substituted. 

Fig. 3 (a). Fig. 3 (b) 
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HT -y- COO 
LCI 

.HT 

V3 

R 
Neon 

Table of Values 
Fig. 4. Suggested Transmitter Circuit 

Vi, V2 = Tx valves as required 
V3 = 25Z5 or 25Y5 

Cl, C2 = 16 µ$ 600 -volt wkng. 
C3 = 8µF, 600 -volt wkng. 
R = Calculated as for Fig. 1. 

The calculation of resistance R has already 
been discussed. The filter C3, C4 and L2 is 

quite conventional, and the higher the induct- 
ance of Ch.2, the better the smoothing. Alterna- 
tively, it is possible to use a resistance in place 
of Ch.2. A suitable value would be some 
8,000 ohms, but if a heavier HT current were 
required this value would have to be lower. 
Additional smoothing in this case is obtained 
by putting another 161.LF in parallel with C3. 

It will be noticed that the phones are isolated 
from HT+ and earth by means of Cl and C2. 
These, for safety purposes, should be at least 
500 volts working. If it is required to use a 
speaker with the circuit, the 'phones can be 
eliminated and Ch.l replaced by the primary 
of the speaker transformer. 

One last point. To minimise hum, it is 

essential that one side of the heater of the 
first RF valve is connected to chassis, rather 
than to the live side of the mains. 

An alternative rectifier circuit to that shown 
in Fig. 2 is suggested in Fig. 3. The advantage 
is that any 4-, 5- or 6.3 -volt rectifier valve can 
be used, and the disadvantage being that a 
suitable heater transformer is required. In 
Fig. 3(a) any suitable half -wave rectifier valve 
will do, or a full -wave rectifier with anodes 
strapped together. 

Fig. 3(b), on the other hand, is suitable 
for rectifier valvas having a cathode in 
addition to heater. 

Transmitters 
The rectifier circuits previously discussed 

Fig. 4. Practical direct -mains transmitter circuit using 
the voltage doubling rectifier to boost plate HT. 

are suitable for low -power transmitters, and 
any one of them used together with a simple 
crystal oscillator provides a cheap and useful 
"standby rig." 

However, what is not generally realised is 
that it is possible to use a voltage doubler 
circuit along the same lines, and with the 
normal mains voltages in this country, such 
a circuit would provide some 400 volts 
HT, and would be the foundation for quite 
a useful transmitter. A suggested circuit is 
illustrated by Fig. 4. 

In this particular case the neon (or light 
bulb) indicates whether the unit is on or off. 
The HT-, it will be observed, is isolated from 
the mains. 

The circuit can be adapted for rectifier 
valves with lower heater volts by using heater 
transformers, as Fig. 3. 

The HT voltage available from such a circuit 
is between 300 to 400, depending on the mains 

Fig. 5. An arrangement for obtaining bias voltages for a 
high power transmitter. 
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input volts which in this country range from 
200 to 250 volts AC. 

Bias 
Another use for the type of circuit under 

discussion is for biasing high power trans- 
mitters. A suggested circuit is shown in Fig. 5. 

A suitable valve for this circuit is the 6X5 
which has a 6.3 volt heater, the necessary 
heater voltage being obtained from trans- 
former Tl. 

The required bias voltage can be either 
stabilised or unstabilised. If the former, it is 
suggested that a normal neon stabiliser circuit 
be used. Such circuits have already been 
described in the Magazine. If, however, it is 

proposed to use unstabilised bias, the correct 
voltage can be obtained by means of suitable 
dropping resistors. 

Conclusion 
In conclusion a novel low power transmitter 

circuit is shown in Fig. 6. Such a transmitter 
would be useful for QRP work and could be 
constructed to take up very little space. 

The valve is a 70L7, but other suitable 
types are 25A7, 32L7 and 70A7. It will be 
seen that the valve is a combined rectifier and 
pentode in one envelope, and in the circuit is 

Table of Values 
Fig. 6. Suitable Self -Contained Stand -By Tx 

CI, C2, C3 = 01 µF, 500 -volt wkng. 
C4, C5 = 16 µF, 500 -volt wkng. 

C6 = 0.1 /IF, 500 -volt wkng. 
Ll, C4 = Tuned to crystal frequency 

RI = 15,000 ohms 
R2 = 50,000 ohms 
R3 = 1,500 ohms 
R4 = 1,133 ohms (but see' ext) 

Valve = 70L7 (Heater, 70v., 0 15a. ; Pentode 
anode, 110v. 40 mA ; Pentode screen, 
110v. 3 mA ; Rectifier, 125v. 70 mA). 

Fig. 6. A compact self -rectifying single -valve transmitter, 
suitable as a portable or QRP stand-by rig. The single 

70L7 can be made to do everything. 

operated as a combined "crystal oscillator - 
rectifier." The anode of the pentode section 
can be loaded to about 40 mA at 125 volts, 
though the makers specify 110 volts. An 
input of about 5 watts is possible. 

It should be noted that the tuned circuit 
Ll-C4 should be suitable to tune to the 
crystal frequency which can be either 1.75, 
3.5 or 7 mc. The resistors R4 and R5 are 
suitable valves for 240v. AC mains. 

It is hoped that this article will prove useful 
to readers when considering building new 
power supplies. 

Mention the Magazine when writing to Advertisers-It 
Helps You, Helps Them and Helps Us 
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GP Crystal Checker 

Useful Modulated Oscillator 
For General Test Purposes 

By J. H. JOWETT (G3CFR) 

& P. J. TOWGOOD 

HERE are large numbers of surplus 
crystals, to be obtained quite cheaply at 

the present time, apparently on frequencies 
of no practical value. Many of these crystals 
are not so useless as might at first be thought. 

Although they may be of little value for 
transmitter control, it is often the case that 
some odd harmonic may fall into, or close to, 
an amateur band ; the harmonic can then 
serve as a check point for a receiver operating 
on that particular band, and will also assist 
in compiling a calibration chart for the 
receiver. 

Surplus crystals can be obtained with widely 
differing fundamental frequencies, so that an 
oscillator is required which is to a large ex- 
tent independent of the crystal frequency, and 
will also oscillate readily with "difficult" 
crystals. The Pierce circuit, as shown in Fig. 
1, satisfies these requirements admirably ; 

crystals of almost any frequency will oscillate 
immediately in the circuit, provided that the 
fundamental is not lower than the resonant 

These notes outline the uses to which a general-purpose 
crystal check unit may be put. There are many other 
possible applications of the Pierce oscillator, which is 
an ideal circuit for operation with crystals covering a 

wide frequency range.-Ed 

frequency of the anode side of the Pierce 
oscillator. Uses to which the oscillator may 
be put come to mind at once : When grinding 
crystals to a required frequency, the crystal 
after having been ground can be tested by 
connecting it into the circuit, when it should 
oscillate easily ; for it is a general rule that a 
crystal which will not go off in this oscillator 
will not perform in any other type of circuit, 

Table of Values 
Fig. 1. The Pierce Oscillator 

Cl, C3 = 001 µF 
C2 = 10 µµF 
C4 = 150 µµF 
C5 = 005 µF 

C6, C7. C8 = 500 µµF 
C9=2µF 
Cf = see text 

Rl, R3 = 50,000 ohms 
R2 = 500 ohms 
R4 = 25,000 ohms 
R5 = 2 megohms 
R6 = 250,000 ohms 

R7, R8, R9 = 470,000 ohms 
RIO = 1,500 ohms 

RFC1 = VHF RF Choke 
RFC2 = S/W RF Choke 

V1 = EF50, EF54 or similar 
V2 = SP61, or similar 

S = Crystal Selector Switch 

Fig. 1. Pierce oscillator (V1) with RC audio oscillator (V2) to modulate the signal. Good output is obtainable over 
a wide range of harmonic frequencies. 
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CF l 

Fig. 2. Another version of Fig. 1, using 6SH7's for V1 and V2. Values are given in the table. 

and will have to be reground and reactivated 
before further use. 

Applications 
The writers have not only been using the 

oscillator for this purpose, but being actively 
interested in the 2 -metre band, have been 
employing it to calibrate converters, and at 
the same time as an ever -available check on 
the converter stability. (These oscillators 
have proved invaluable when the writers have 
been endeavouring to get T9 notes out of 
their 2 -metre converters ! ! ) 

One version of the oscillator used an EF54, 
which oscillated strongly enough to produce 
S9 harmonics on 2 metres-strangely enough, 
the least efficient EF54 (for ordinary amplify- 
ing purposes) produced strongest harmonics. 

A second version using a 6SH7, although 
producing oscillation in a crystal just as easily, 
required a second 6SH7 as a buffer amplifier 
(see Fig. 2), to produce strong harmonics as 
low as 2 metres. 

A modulating valve is useful for identifying 
the signals, and a resistance -capacity oscillator, 
connected as shown in Fig. 1, is found 
sufficient to modulate the signal up to about 
50 per cent. 

Modifications 
For low -frequency crystals, a small feed- 

back condenser may be needed ; this is shown 
as Cf in the circuit diagrams, and will usually 
be about 20-50 µµF, but the smallest value 
necessary for stable oscillation should be used 
to prevent the frequency of the crystal being 
"pulled." 

Table of Values 
Fig. 2. Modification of the Circuit 

Cl = 001 µF 
C2, C4 = 300 µµF 

C3 = 01 µF 
Cf = see text 

RI, R6 = 50.000 ohms 
R2 = 500 ohms 
R3 = 50.000 ohm potentiometer 
R4 = 25,000 ohms 
R5 = 10,000 ohms 
R7 = 4.700 ohms 

RFCI, RFC2 = As Fig. 1 

VI, V2 = 6SH7 
S = Crystal selector switch 

A number of crystals may be incorporated 
in the unit and switched into circuit by means 
of a multi -way switch, thus giving numerous 
calibration points. If the harmonics are too 
strong for the required purpose, the output 
may be reduced by lowering the potential of 
the oscillator screen by means of the potentio- 
meter R3. 

In the original unit, the audio oscillator 
was of the resistance -capacity type because of 
space considerations, but in a unit where this 
is of no importance a simple triode oscillator, 
using an ordinary AF transformer in the usual 
way, would be quite satisfactory - and some- 
what easier on the components ! 

In conclusion, originality is not claimed for 
the circuits shown, but it is hoped that they 
will illustrate the usefulness of the Pierce 
oscillator, besides giving some idea of its 
performance ; perhaps a use will also be found 
for some of those crystals lying about in the 
shack ! 



CRT Phone Monitor 

Design for Utility and Appearance 

By J. A. PLOWMAN, Grad.Brit.I.R.E. 

(G3AST 

THINGS built in a hurry, or on the spur of 
the moment, have a nasty habit of getting 

left in their original form. The author found, 
shortly after receiving his phone licence, that 
a CRT phone monitor is almost essential. To 
comply with this urgent and unmistakable 
need a Mullard ECR30 cathode-ray tube was 
hastily assembled with a few components on 
an old chassis and' placed at a vantage point 
on the operating desk. A visual indication was 
then available of modulation characteristics. 

Unfortunately, the monitor remained in 
this condition, just as it was, for well over a 
year, until it was decided to give the shack a 
more "professional" appearance. 

While extensions were being made to the 
transmitter, some thought was given to a 
suitable case to house the monitor. One or 

Many amateurs believe, and rightly, that a piece of 
equipment designed to work well should also look good. 
Our contributor discusses the dressing up of a CRT 

phone monitor.-Ed. 

two lessons had been learned during the pre- 
vious year. Cathode ray tubes were found to 
be very prone to extraneous interference, 
especially when running at low gun voltages ; 

secondly, shift controls for both X and Y 
plates are a wonderful help. The prime con- 
sideration was of course cost, but even here, 
(as it later transpired) it was better to expend 
a few extra shillings and finish up with an 
instrument of superior appearance than to 
"make do." 

Circuit 
Since the Mullard ECR30 will run well at 

500-800 volts on the gun, and is quite sensitive, 
the HT supply is obtained entirely from a small 
replacement domestic mains transformer ; 

the ratings of the one used were 300-0-300 
60 mA, 4v. 2a., 4v. 3a, 

C 
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One of these filament windings is used to 
supply the tube heater, the other the heater of 
a Marconi U17. Incidentally, surplus com- 
ponents for both the tube and rectifier are 
abundantly available. 

The centre tap of the secondary HT winding 
is ignored-one end is earthed and the other 
end used in a half -wave circuit. The current 
drain is so absurdly small that a l µF 1,000 
volt working condenser is ample for smoothing 
purposes. Due to this low drain the smoothing 
condenser charges up nearly to peak value and 
the PD at the top of the network is 925 volts. 
The shift controls expend a considerable 
number of volts and the PD between the gun 
and cathode is about 800 volts. At these 
potentials, it has not been found necessary to 
insulate the shafts of the shift potentiometer ; 

however, be sure to use good quality com- 
ponents or there may be trouble. 

Construction 
The construction of the case is self explana- 

tory. (See drawing). The material used was 
commercial sheet steel with seam welded 
joints. However, for the amateur constructor 
sheet brass of heavy gauge may be used and the 
corners sweated up with a small alcohol torch. 
In order to preserve a finished appearance the 
sweating should be done on the inside of the 
case. Any surplus solder exuding through the 

joints should be cleaned off when the case is 
given its final rub down. (Of the two, sheet 
steel is to be preferred owing to its shielding 
effect from electromagnetic interference:I 

Amateurs not feeling confident to assemble 
the job themselves can fold up the components 
and take them down to their local sheet metal 
worker. For a few shillings, any self-respecting 
welder will finish off the seams of the case, and 
produce a really first-class job. The prototype 
installation employed all the components 
inside the case. However, at the low gun vol- 
tage employed the tube is particularly prone 
to electromagnetic interference and serious 
distortion of the spot was experienced with the 
mains transformer inside. Orientation of this 
component resulted in a minimum only and did 
not eradicate the trouble. 

Table of Values 
Fig. 1. Circuit of G3AST's Monitor 

CI 
C2, C3, C4, C5 

RI, R2 -- 
R3. R4. R5 

R6 
R7 = 
R8 = 

R9, R10, R11, R12 
VI = 
V2 
Ti 

= 1 oF, 1,000 volt working 
= 0.1 oF, 350 volt working 

250.000 ohms. 3 -watt 
= 1 megohm, 4 -watt 
= 25).000 ohm potentiometer 

150,000ohms. I -watt 
ç0.000 ohm potentiometer 

= 2 megohms. I -watt 
Marconi U17 

= Mullard ECR30 
= 300-0-300 volts, 4 volt 1 amp 

(twice) 

Fig. 1. Circuit of the CRT phone monitor as described by G3AST 

RIO 

The only remaining alternative was to mount 
the power transformer outboard fashion. This 
move resulted in a spot that was perfectly 
round when all plates were returned to final 
anode. As an additional precaution, the CRT 
neck was surrounded by a short 4 -in. length of 
to -in. thick gas piping ; with the shielding thus 
provided, the monitor may be run in the 
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Fig. 2. For those who would like to make it neat and tidy, here are he detail drawings for the fabrication of the metal 
cabinet to house the unit. 

vicinity of large power components without 
the least trouble. 

The "works" of the monitor itself are 
mounted dish fashion between two pieces of 
5 in. x 5 in. 20 SWG dural. The four potentio- 
meters for shift Xl, shift Y1, focus and brilli- 
ance, are all provided with two shaft nuts. 
The first nut secures the potentiometer to the 
unit, while the second secures the unit to the 
front panel. As the four controls are well 
separated from one another, this method 
provides a very rigid structure. No other 
attachment was found necessary. A ring of 
sorbo rubber was squeezed over the viewing 
end of the ECR30. This helps to steady the 
tube face internally and also affords a cushion 
against which is pressed a 3 in. convex clock 
glass to protect the tube. The presence of this 
glass enhances the appearance of the unit 
considerably, as do the Hallicrafters type wheel 
knobs. 

To economise in components the HT 
positive line is earthed. The connections to 
the deflector plates may either be direct or via 
low voltage condensers. Five connections are 
brought out on the rear drop above the HT 
transformer : X1, X2, Yl, Y2, and a terminal 
for earth. In order to preserve the symmetry 
of the 'front panel the power toggle switch is at 
the rear. 

Operation 
For use as a phone monitor, a saw tooth 

horizontal sweep is not essential, and sufficient 
indication can be obtained by employing the 
straight portion of the mains sine curve. By 
placing 100-200 volt; AC across Xl, X2 the 
top and bottom maxima are completely off the 
tube and may be ignored. The Y plates are 
fed from a pick-up loop from the PA tank via 
an aperiodic step-up RF transformer, the 
centre tap of which is earthed. 



916 SHORT WAVE MAGAZINE FEBRUARY 1950 

II) .sZIUDIInVAR r 
CALLS HEARD, WORKED & QSL'd 

By L. H. THOMAS, M.B.E. (G6QB) 

A LTHOUGH we confess to taking a poor 
view of being called "the man with the 

meat" (as we are by a correspondent this 
month), we must admit that the description 
probably fits. There is certainly some meat in 
the mail this time-so much, in fact, that we 
had better stop nattering forthwith and get 
down to it. 

December and January, are always interest- 
ing months for the LF bands, but seldom so 
much so as these last two have been. Trans- 
atlantics on the Top Band are still not easy or 
frequent, but they are going on all right, and 
they are being made by far more people than 
those who write to tell us so. (We know-we've 
heard them). At the same time the 3.5 me 
band has been giving off goodly showers of 
sparks, and from about December 23, on- 
wards the ZL's have been steadily working 
G's and other Europeans from about 0730 
until 0900 in the mornings. 

The best period for them seemed to be 
round about December 21-27, when they 
peaked most decisively at 0745. Dozens of G 
stations also made their first eighty -metre ZL 
contacts during the first two weeks of 1950. 
More of that later. 

The Top Band Story 
We just had time to report briefly, last 

month, that G3PU (Weymouth) had worked 
W4NNN at 0730 on December 18. Our 
additional remark, to the effect that this might 
well be the first G/W4 contact on the band, 
brought forth a letter from G6LB (Chelmsford). 
This gently reminds us that G3JU of Sandy, 
Beds., worked two W4's in 1939-and of 
course, 'LB is quite right. 

Since G3PU's contact-the first we know of 
this season-we have had the following details 
sent in : G2PL (Wallington) has been running 
a sked with his old friend W1BB for two 
months, and on January 8, 'PL heard him 
from 0530 until 0810, peaking S7 at 0700. 
W1BB was on 1815 kc and was listening for 
G2PL on 1790, but this didn't stop G stations 
from piling up on the W's frequency, calling 
him and also (you've guessed it) "CQ DX." 
Of all the insane things to do, you have to go a 
long way to find one worse than calling CQ 

DX in the very narrow USA band, where a G 
hasn't a chance of being heard anyway but is 
quite certain to make a complete nuisance of 
himself to other G's. Use your loaves, fellows. 

'PL worked VE1EA, and had a report of 
"119" from W1BB, but naturally feels some- 
what irked about the stupid behaviour men- 
tioned above. As he says in concluding, G2's 
and G6's are old enough to know better. 

Next comes GD3UB (Ramsey), who, on 
December 16, worked cross -band with VEIZZ 
and W1BGW. They were on 3.5 me and he 
was on Top Band. On December 19, at 0500 
he had a proper Top Lard contact with 
VEIEA, who also reported hearing G5UF and 
G6BM. GD3UB is convinced that the best 
frequency for the W's is 1815 kc and the peak, 
time 0515, and remarks that WWV on 2.5 me 
gives a good clue to conditions. 

Now for G2YS (Chester), who had a cross - 
band with FA8BG (received on 3.5 me calling 
"CQ 1.7 mc"). 'YS also heard W1BB and 
VE1EA exchanging reports with G2PL and 
GD3UB in a "sketchy" sort of contact in 
which nobody seemed to take control. 

Fläshback 
This seems an opportune moment to hark 

back 11 years to February, 1939, when the 
Magazine organised the Second Series of 
Transatlantic tests on the Top Band. Follow- 
ing are some of the G's who got across then : 

G3JU (using 4 watts), G2DQ, G6SQ, G5MP, 
G5RI, G2PL, G6WY, G6GM and the late 

PREFIX LIST REPRINT 
For the convenience óf readers, we have had a 

limited number of copies of the "Country List by 
Prefixes, with Scoring Values" (as published in the 
January issue) reprinted on a stiff card for wear - 
and -tear use at the operating position. It is this 
List which is to be used for scoring in our first 
Dozen DX Contest. 

The reprint is obtainable by return on sending 6d. 
and a card marked "Prefix List Reprint" to the 
Circulation Manager, Short Wave Magazine, Ltd.. 
53 Victoria Street, London, S.W,1, 

Even if you are not interested in the Contest as 
such, it is worth noting that this new Country List 
by Prefixes is the most complete and up-to-date of its 
kind now extant. 
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The station o 1QNC,.Lawrence. Mass., with the handwheel for swinging the beam above the operating position. 

Mrs. Myler, G3GH. Chief stalwarts on the 
other side were W1BB, W1AW, W2CAY, 
W I ME, W2FGK, W1CPL, W4FAZ and 
W4FLF. Listeners over here heard many 
W's who did not make contacts, including 
W4's and W8's. Altogether, it was a most 
successful test. 

The Top -Band results achieved already this 
year without the aid of any specially -arranged 
tests indicate that we shall certainly have to 
organise something in a big way for next 
January and February. In February, 1939, we 
had co-operation from G, GI, GW, F, FA, 
HB, HA, SM, OZ, W1-4 and W8 ; no doubt 
we can do even better in February, 1951, and 
we still don't know what February, 1950, may 
bring forth in the way of "casual" results. 

Other Top Band news in brief : The 
Counties Worked table continues to grow, and 
G6ZN (Horbury) and G6AB (Holland -on - 
Sea) are strongly challenging G2YS for his 
lead. G3FZW (Lichfield) worked OK1EA and 
OK2OL on the same day, and has piled up 37 
counties in a short time. G3BEX (Southwick) 
has also worked a nice lot of counties and has 
heard OK1EA (599) and, some DL2's. 

Eighty Metres 
To return to the realms of 150-watters, we 

find so many first QSO's with ZL that they 
hardly warrant individual mention. Instead, 
we will hand a bouquet to ZL's 1BY, ICI, 
IHM, 1MB, 3GQ, 3NH and 4JA, all of whom 

have put beautiful signals in at various times. 
Two of the best mornings were December 27 
and 28, when one or two G stations (at least) 
worked four of them each morning. Again, 
stupid behaviour has marred. what might have 
been a very nice little party. We just can't 
think of the right word for a G who signs off 
with a ZL (dead on the same frequency) and 
immediately calls "CQ DX." Even the Greeks 
didn't have a word for this one. Nor, we 
suspect, did they have one for the G's who 
were busy calling ZLI BY on his own frequency 
while he himself was calling "CQ G" on the 
very same spot. 

Other nice appearances on Eighty have been 
KZ5DR, who apparently made a WAC within 
a few hours of his first call on the band, and 
AP5B, who worked DL1FF at about 1830 
GMT with 20 watts. ZS5YF also showed up 
once more, and we worked him for the second 
time-on this occasion at 1900 GMT. 

G6ZN with his potent 3 watts raised VEI 
and W2, 3, 4, all in one morning, W4KFC 
giving him a report of 469. Fine QRP work, 
this. Another 3-watter is G3FPQ (Bordon), 
who has now worked 24 countries on the band 
-including VE and W. He has also heard 
ZL, VO, SV, EK and KZ5, and remarks that 
some of these chaps are so keen on working 
W's that they are very difficult for G's to get 
hold of. 

G3FXB (Hove) raised his first DX with WI, 
W3 and VE3. He then encountered a type 
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calling himself NY4TT (589) purporting to be 
in the Canal Zone. On being told that the 
C.Z. prefix was KZ5 this phoney told 'FXB to 
get a Call Book ! The QSO ended with rude 
remarks on both sides. Another almost certain 
phoney is that VK5AL, mentioned last month. 
RST 578 at 0230 seems fishy, somehow. On 
the other hand AG2AB-a nice new one- 
seems genuine. G3AWR (Greenford) heard 
VK5AS at 1700 GMT (579), which, to our 
mind, places him in the doubtful class too. 
VK5AS is a well-known op. at Darwin, North 
Australia, but we suspect the genuine one is 
using 28 me phone only. G3FWI (Blackburn) 
encountered JA2MW and JA2OW-both T6 -at 2330 GMT ! 

G5BZ (Croydon) has worked CT3, EK and 
TG on the band, but gives no further details. 

All the foregoing work, needless to say, has 
been done on CW. We have no Eighty -Metre 
phone news this month. 

The 14 me DX 
Twenty has been somewhat down on last 

winter, but still produces the genuine stuff. 
GM6IZ (Aberdeen) mentions HC1KN, 
FE8AB, ST2TC and CR4SS. (We suspect the 

TOP BAND LISTING 
Starting August 1, 1949 

Station Counties Countries 

G2YS 50 9 

G6AB 46 9 

G6ZN 45 9 
G4LX 45 9 

G2LC 44 9 

GM21IIK 43 8 

G3BTP 41 8 

G2HDT 40 8 
G5XF 40 6 

G3BEX 37 7 
G3FZW 37 6 

G2ABT 36 6 

G3GDW 35 5 

G3EJF 33 7 
GW3CBY 33 6 

G2AJU 31 7 

G3ALEJA 28 4 

G3ATU 27 6 

G3NT 24 4 

G3FGT 10 5 

latter and will refer to him later !) Others from 
'IZ were EZ1MS (!), F9QV/Corsica, CR7AD, 
EA6AF and IISN/M1. 

G3BNE (London, N.W.3) doesn't agree that 
conditions have been good on the band, but 
has worked VP6CDI, VQ3SS, GD3UB and 
VQ8AX for new ones. An OA or HC will give 
'BNE his last Zone. G2WW (Penzance) has 
raised ZD9AA at last ; G5FA (London, 
N.11) mentions SP5AC and CT3AA "plus the 
usual bits and pieces." Otherwise no one has 
anything outstanding to offer, nor have we 
heard anything of great interest on Twenty 
this month, with the possible exceptions of 
ZS7C and CR4AD, 4AE and 4AF. The latter 
three always appear to be working South 
Americans late at night, but no one over here 
seems to be able to raise them. 

Phoneys and Suchlike 
This "CR4SS" affair, now .... Quite a few 

seem to have worked him in good faith, but 
don't they remember "FMISS" with his 
beautiful TI or T2 note last month ? This type 
said "QRA Alger." Well, now, G3ATU 
(Roker) says he worked CR4SS and gave him 
a report of RST 571, which appeared to de- 
light him. A week later the saine joker popped 
up as SUISS and got another 571, with the 
additional remark that if he intended to be- 
come a permanent pirate, he might try a little 
smoothing. The reply was silence. 'ATU adds 
that the most difficult station for anyone to 
work must surely be EA9AI, who seems to 
send one CQ and disappear ; we agree that we 
have never yet heard him come back to a soul. 
'ATU has also heard KJ6AF again (1800 
GMT). 

QSL Corner 
Last month we asked "Has anyone seen a 

card from Haiti ?" The joke's on us ! G6ZN 
tells us that G8KP (Wakefield) has six ; 

G2AVP (Debden) has one from HH2CW ; 

G3ACC (London, S.E.22) has one ; G6QX 
(Hornchurch) has one from HH2CW ; 

G3FWI (Blackburn) has one from HH3DL 
(acknowledging an SWL report !) ; and 
GM3CSM from HH2BL ; but the crowning 
joke is that we now have one from HH2W on 
our own wall-and he sent it off without wait- 
ing for our card, either. We will now ask "Has 
anyone ever seen a card from KM6AH?-in 
hopes that a similar state of affairs will prevail 
by next month. 

On the subject of cards, G3ATU tells us 
that he has (in addition to two HH's) cards 
from HPIBR and HP2X, but complete blanks 
from YN, ZP, YO and YU (also KM6AH !). 
Quite a few people are the fortunate recipients 
of LX cards, but a good many complain about 
YN and YS. We agree about YN, but we have 
worked two YS stations (IRA and 2AG) and 
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they both sent cards off right away. G2CMR 
(Prestwich) says that the influx of American 
voices in many parts of the world makes it 
possible to work some of these rarer countries, 
but, despite all the atmosphere of good fellow- 
ship and the usual fairy-tale promises, no 
cards emerge. 

G2BJY (West Bromwich) also takes a very 
poor view of some of the DX stations, and says 
that there are so many who will not QSL 
unless they receive your card first by air mail 
that we shall soon reach a state where only the 
comparatively wealthy can afford to collect 
QSL's ! 

We agree with all this, and wish we could 
see a way out. The main trouble is that a rare 
DX station makes so many contacts (none of 
which mean very much to him) that he simply 
can't afford to distribute QSL's to all and 
sundry. Some of them are selective in their 
methods and will only reply to those who swell 
their collections of Air Mail Covers ; others 
just don't bother at all. What a pity that the 
QSL, originally such a good idea, should have 
turned into something which is neither more 
nor less than a Racket. 

Ten Metres 
Returning to G2BJY-he has now made his 

century on 28 mc, and seems to be the first 
25-watter to do so. Nice work ! He has not 
found things good this month, but managed 
to snag HZ1KE, AP2G, MP4BAO, HC1OY, 
ZD2S and others. G6BB (London, S.W.2) 
made a determined onslaught on his 39th Zone 
and was rewarded by XZ2FK ; he is now 
wondering how to find a VQ8. G2WW 
raised CT2AE, MP4BAO and W8ZQL/ 
Mobile on 28 mc phone. G2FUU (Hoddes- 
don) reports for the first time. He uses 20 
watts to an 832 with a 3 -el. beam, and has 
found the band very erratic. He is dis- 
appointed at the high proportion of fruitless 
calls made on the band ; but his first and only 
CQ to be answered brought back a VK at 
1330 GMT. 

G5FA reports plenty of W, VK, ZL, VE4, 
VS9 and the like but no new ones. G2HIF 
(Wantage) says the DX is there, but "less of it 
and more for it," and adds that signal reports 
are down one or two S points both ways. 
Apart from the usual DX he has only bagged 
XZ2GM and 2PM, FF8AH and TF3SF-all 
on phone. 

General Comment 
As there's no outstanding 7 mc news this 

month we won't give it a heading on its own, 
but let it seep through with the miscellaneous 
gossip. G3BXN (Kenton) passes on the news 
from SP1CM that about eight SP's are licensed, 
the genuine calls being 1CM, 1KM, 1SE, 1SJ, 

5AP, 5AC, 5SG and 5ZPZ. The l's are pre- 
war amateurs, the 5's newcomers. 

GC2AWT (Jersey) reports a QSO with 
VS5SS-QTH given as Oulia, Brunei. Well, 
we hope it's OK, but see those remarks about 

FOUR BAND DX 

Station 

Countries Worked 

Power 
28 
mc 

14 
mc 

- 

7 
mc 

3.5 
mc Total 

G6QB 129 172 74 38 195 150 

G3DO 103 158 37 21 188 150 

G3ATU 100 173 67 26 181 10/150 

G2WW 100 167 45 21 176 150 

G2BJY 100 76 24 4 131 25 

G2VD 98 161 60 28 168 150 

G2111F 92 42 9 6 106 150(P) 

G8QX 73 Ill 18 12 131 150(P) 

G5FA 66 127 93 19 144 35/130 

GRIP 65 114 38 13 130 3/150 

G3BOC 64 32 24 17 75 50 

G3FNJ 63 113 40 21 133 150 

G8VB 61 124 49 52 144 120 

G8KU 61 131 38 9 143 50/120 

G2VJ 55 79 13 4 99 7 (P) 

G3AKU 47 131 52 29 144 70 

ZB1AR 43 94 41 29 106 100 

G6BB 41 106 47 22 119 10/70 

G3FGT 35 79 33 23 97 25 

G2AVP 32 162 55 28 169 25/120 

GM6IZ 32 110 2 5 114 100 

G8VG 26 107 54 21 122 60/75 

G2YS 25 113 27 22 123 150 

G6TC 17 80 41 11 92 20/75 

G3E1Z 15 39 23 36 54 25 

G5WC 12 119 50 1 121 45 

GW3CBY 10 45 27 17 59 15/30 

G2HKU 8 93 36 1 102 4/25 

G3FXB 8 39 31 19 50 25 

G3ACC 6 104 13 21 113 150 

G6BS 4 173 106 28 178 150 

G2DHV 4 81 21 18 86 25/60 
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FMISS/CR4SS/SU1SS-and if his note was 
Tl orT2.... 

GM3FBA (Helensburgh) is active with 
QRP on four bands, but thinks someone has 
been "hiring out" his call (without payment) 
while he was inactive. It seems to have stopped 
now. He says "Hope some of your remarks on 
procedure won't be taken badly by the 'three - 
plus -threes' ; I've heard OT's with pretty bad 
fists and T8 notes." Well, now-have we ever 
given the impression that we were preaching 
to the "three -plus -threes" ? If so, it was quite 
unintentional. On many occasions, we have 
noted some of the worst operating you could 
ever wish to hear from two -letter calls ; the 
three -plus -threes are no worse (and no better) 
than the average, and there are an awful lot of 
them. So ón the whole they must be .very 
good ! (But some of them simply can't send 

SHORT WAVE MAGAZINE 
FIRST "DOZEN DX" CONTEST 
FOR UNITED KINGDOM STATIONS 

ONLY 

1. The Contest will take place over the 
six -hour period 2200 Saturday, March 25 
to 0100 Sunday, March 26, and 1700 to 
2000 Sunday, March 26. 

2. Only the 14 mc amateur band shall 
be used. CW stations to operate between 
14000 and 14150 ke; and Telephony stations 
between 14150 and 14400 kc. 

3. Any number of contacts may be made 
during the six hours of the Contest, but in 
forwarding the log, only the twelve best 
contacts are to be claimed. These are to be 
decided on the "Points Value" figures 
given on pp. 842-843 of the Short Wave 
Magazine for January, 1950. 

4. No DX station may be worked more 
than once to count for points during the 
period of the Contest. 

5. Each contact chosen for scoring 
purposes is to be logged as follows : (1) 
Times of start and finish. (2) Stations 
Worked. (3) Country. (4) Frequency of 
Station Worked. (5) Frequency of Own 
Station. (6) Incoming Report (RST or 
RS). (7) Outgoing Report (RST or RS). 
(8) Points Claimed. 

6. Contacts may be made on CW or 
Telephony. CW/Telephony or Telephony/ 
CW contacts may also be counted for 
scoring purposes. 

7. Entries are to be in the Editor's hands 
by April 4, 1950. 
Further details will be given in the March 

issue. 

that figure 3 on a bug ; just log all the calls you 
hear beginning With "GSM" instead of G3). 
And now we're off to a safe hiding -place... 

G5MR (Hythe) worked M1B but has his 
doubts, as the QTH was given as "Snt Marino." 
Any offers, please? G5FA has been busy on 
7 mc, collecting MD7DC, ZS6UN, I1YAT/ 
Trieste, ZBIAJX, VO, CM, SP, TF, ZL and 
AK2PI (Padloping Island). This AK call is 
one of the US Military Network stations, 
surely, and should have been just outside the 
band. 'FA also heard FK8AA on 7020 kc. 

G2WW has been missing out on Delaware 
for a long time, so he went on 7 mc and 
collected W3LML ! Others worked on the 
band were UA9CV, a pair of ZL's, TF5JB 
and OX3UE. The latter is said to be the most 
northerly amateur station in the world-in 
Peary Land, at the northern tip of Greenland. 
G6BB, also on 7 mc, ferreted out TF5TP, 
ZBIAJX, KZ5DR, KP4KF, and EA6 and a 
UF6. G8KU (Scarborough) has been on 7 me 
for a change, and worked UA9, UO5, ZB1, 
FA8, CN8, Trieste and Corsica for new ones. 

Behaviour Again 
A long letter from GW3ZV-(Rhigos) brings 

up the subject of general ethics where rare DX 
is concerned. 'ZV called ZS7C, who came 
back with "GW3Q ?", but was soon edged out 
of the way by one of the high-powered DX 
Kings (a W1). This Wl then proceeded to 
hold the ZS7 for 35 minutes while he went up 
to 14250 and made sure of a phone contact. 
Then a lecture on the necessity for two cards- 
one phone and one CW. Then an offer to make 
skeds "So as to help the ZS to work some rare 
DX" ; then "listen for my friend so-and-so" 

.. And so on ad nauseam, by which time the 
ZS7 had faded out. Yes, we've suffered the 
same way. It's yet another angle on the way 
the QSL Racket is spoiling the true amateur 
spirit. You would think that a chap's liveli- 
hood, not to mention the safety of his wife and 
family, depended upon the dispatch of those 
precious bits of paper. 

On more pleasant subjects, GW3ZV tells us 
that he is now using two Clapp oscillators 
back-to-back-one on 8 mc and the other on 
4.5 mc. The idea, of course, is that if they can 
be persuaded to drift by equal amounts, the 
difference frequency remains constant at 3.5. 
A further advantage is that with a few 8 mc and 
4 mc crystals one can obtain a.goodly host of 
crystal frequencies with relatively few crystals. 
(How much better all this is than struggling 
for some wretched QSL !) 

And so to the Contest angle. 'ZV, for one, 
likes the "Points" idea and is all out for a six 
hours' session. Lots of others have now pro- 
nounced themselves in favour of it-their 
comments are too numerous to mention at 
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G3CFK, Great Yarmouth, has a nice outfit and is active on 3.5, 7, 14 and 28 mc, with occasional appearances on the 
Top Band and on Two Metres. Licensed in July '47, the present Tx is Clapp 6J6 VFO-6SK7, into 6J5 -6V6 -6L6-807 
exciter, with PIP 807's in the PA, and a pair of 807's as modulator. Aerials are a 68 -ft. Zepp and a 3 -element beam for 
Ten, with a broad -band pre -amplifier to match the latter into the 640. Both CW and 'phone are worked, and the present 

score is 126C in 36Z with 47S, qualifying for WAC and DXCC. 

length. Several suggest that it should be 
combined with a Short Wave Listener contest, 
which it will be. We shall have several SWL's 
keeping their eagle-eyed watch on the bands- 
to say nothing of your Commentator and a 
few hired henchmen. 

In an accompanying panel you will see the 
scheme and the very simple rules for the first 
of our DX Contests, and note the dates now- 
March 25 and 26. The six hours' stretch has 
been split into two periods of three hours, so 
that neither loss of sleep nor TVI need enter 
into the thing too seriously. You don't even 
need to operate for the full six hours to stand 
a reasonable chance of winning. And it's not 
the least good calling CQ ! 

Miscellany 
Quotation from the DX column in 

Journal des 8, by F8ZW : "My friends, if you 
do not wish to see the complete disappearance 
of phone, spend a little time on CW and you 
will be surprised with the renewed interest you 
will find in your QSO's... We all know that 
the meagre 50 watts allowed to us by the Post 
Office do not always allow us to have comfort- 
able contacts. On CW, however, even with 

low power, contacts are certainly easier, and 
in my opinion, more restful." (This a propos 
the fact that the new arrivals, the F9's, are very 
active on CW but the old-timers seem to take 
little interest in it.) 

G6AT (Hampton Hill) comments on 
ZD9AA's "lovely note," and remarks "even 
the Spivs can't zero -beat on him." G6TC 
(Wolverhampton) is approaching his 100 mark 
and has been having a good time on 7 me with 
VK and all W's except 6 and 7. 'TC, with many 
others, comments on the incredible 7 me 
signal from W1BOR, who runs a kilowatt into 
a three -element vertical beam. 

G3FDV (London, S.E.24) sends in his first 
report. He has moved up from Dawlish and is 
QRT at present, but down there he made 1,000 
QSO's in just under six months from the time 
he was first licensed. His best DX, with 25 
watts, was FO8AC, HP2RO, CE3DZ, 
FE8AB, VP6PV, KL7UM, XEIPJ, VU2JP. 
A great rebuild and an onslaught on TVI 
precautions are the next items on the agenda. 

Talking of TVI, Meg of G3ACC is suffering 
agonies in that direction, apart from her Tx 
having gone T7, and her Rx having become 
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temperamental. She remarks "Now that the 
DXCC is on the wall, the station has decided 
to fall to pieces." (But she has cards from HH 
and LX, so why worry ?) 

Certificates Again 
The suggested certificates for working 100 

ZL's ,100 ZS's, 100 VK's, and so on have 
called forth little comment (except for derisive 
remarks from some quarters). But we are 
faced with quite a solid demand for a "Worked 
All English Counties" Certificate. It is sug- 
gested that for home consumption this should 
be limited to 1 7 and 3.5 mc, but that it should 
be widely publicised abroad so as to make G 
contacts more popular ! We agree that it is a 
Good Idea, but we very much doubt whether 
it would have the effect of making the DX 
chase the G's. Some of the W's would doubt- 
less catch on, but who ever has any trouble 
working them, anyway ? No, you'd probably 
be trying to get that ZS9 and find him buried 
under W's calling "CQ Northumberland." If 
there's enough demand for it, we will- issue 
such a certificate ; but not on the strength of 
six letters, which is all that we have at present. 
Will our DX readers please tell us how they 
feel about it ? 

G2ZF (Bramhall) sends us -a grave warning 

ZONES WORKED LISTING 
POST WAR 

Station Z C Station Z C 

Phone and CW Phone and CW 
G2FSR 40 200 ZD4AM i 35 109 
G6QB 40 195 
G3D0 40 188 G2AKR 34 116 
G3ATU 40 181 G3ACC 34 113 
G2WW 40 176 G6QX 34 112 
G2AVP 40 169 G3FDV 34 100 
G2VD 40 168 
G3AKU 40 144 G3FGT 33 97 
G3FNJ 40 133 - 
G8IP 40 130 G6TC 32 92 
G5MR 40 121 

G2S0 31 93 
GSFA 39 144 G2DHV 31 86 
GBKU 39 143 
GM3CSM ' 39 139 G2HKU 30 102 
ZS2AT 39 138 
G3DCU 39 138 
G3CNW 39 130 
G6BB 39 119 
G3BNE 39 116 

G8VB ' 38 144 Phone only 
G6WI 38 128 
G3CVG 38 124 G3D0 37 151 
GM6IZ 38 114 

G2WW 36 125 
G2BJY 37 131 
G5WC 37 121 GBQX 35 131 
G3BDQ 37 116 

G2VJ 34 99 
G2YS 36 123 
ZBIAR 36 106 G2I-IIF 32 106 

.... I have some visitors in the shack but I doubt III 
can persuade them to speak .... " 

about the dangers of the competitive, certificate - 
collecting side of Amateur Radio altogether 
submerging the more pleasant, friendly aspect 
of the game. He says "we have long passed 
the stage where the mere working of DX is 
technically out of the ordinary. We know that 
an efficient 20 -waiter will get anywhere that is 
open providing the other chap is listening on 
the frequency and that QRM is not too bad." 

Agreed-we do know that. But isn't the 
fascination of DX, nowadays, the attempt to 
work stations in places that are not "open," 
when we don't know the other chap is listening 
on the frequency and when the QRM is 
shocking? The meaning of "DX" is com- 
pletely different these days ; the "D" that 
once stood for "distance" now stands tor 
Difficulty. Working VK or ZL on 14 mc is no 
longer DX ; but on 3.5 mc it is-and on 1.7 
mc it would be super -DX. And- Amateur 
Radio is full of these keen types who will burn 
midnight oil, and watts, and give themselves a 
hangover, just to work a station on a "diffi- 
cult" band, even if they know they could have 
a nice leisurely chat with him on the "proper" 
band. 

Let's admit that Amateur Radio is still big 
enough for the super -keen DX -chasing type 
and the friendly, leisurely-ragchew operator. 
If you are getting the most out of your hobby 
you go in for both. 
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"Points Value" 
Not many people have sent in their total 

score of points, as calculated from last month's 
table, but, for the record, here are a few : 

G3ATU, 448 ; GM3CSM, 265 ; G5MR, 
210 ; G2BJY, 189 ; G2HEF, 176 ; G3ACC, 
162 ; G2HKU, 120 ; G2DHV, 103. We 
should be interested to see a few more, but we 
agree that all that addition is pretty tedious. 

Stop Press 
A message from ZSSYF, via G5DQ 

(Cambridge) imparts the following : ZS6DO 
will be on the air as ZS7A for one week in 
March, on 14 mc. Look out for him and QSL 
to 16 Fourth Avenue, Lambton, Germiston, 
Transvaal. 

Conditions were pretty low for the first 
week-end of the BERU Contest (January 
14/15), but it seemed to differ from previous 
events chiefly by the fact that swarms of VE 
stations were on the bands. On 28 mc at 1700, 
when the Contest opened, VE's were giving 
(and getting) the points ; so they were from 
1900 until after midnight on 14 and 7 mc, and 
at 0600 next morning there they were on 3.5 
mc, too. VK and ZL activity was. not heard 
to any great extent (because of conditions), 
but there seems a chance that a VE will come 
Out on top this year. 

Forthcoming Events 
February 10-12 : ARRL Contest, CW. 
February 17-19 : ARRL Contest, Phone. 
March 10-12 : ARRL Contest, CW. 
March 17-19 : ARRL Contest, Phone. 
March 25-26 : Magazine "Points" Contest. 

DX QTH's 

AK2PI Cpl. J. D. Jones, 4 AACS Sqdn., 
APO 677, c/o PM, NYC. 

CM9AC Box 543, Havana, Cuba. 
CT3AV Fernando O. Tavares da Silva, Beco 

do Chao da Loba 5, Funchal, 
Madeira. 

EA8RB Manuel Cruz Barrios, Post Box 12. 
La Laguna, Tenerife. 

FF8AH Box 566, Dakar. 
HP1BR A.R.Rowley, Apartado 883, Panama. 
KL7HV Box 239, Anchorage, Alaska. 
MD7DC G. Howse, Royal Signals Radio Club, 

c/o APO, Famagusta, Cyprus, 
MELF 3. 

MP4BAO Box 333, Awali, Bahrein Is., Pesian 
Gulf. 

SP's.; PZK, Box 320, Warsaw. 
VO6VB Goose Airport, Labrador. 
ZS9F Box 4, Victoria Falls, Southern 

Rhodesia (Station in Bechuanaland). 
ZS7A 16 Fourth Avenue, Lambeau, 

Germiston, Transvaal. (Station in 
Swaziland). 

Next month's deadline is regrettably early, 
being first post on February 8. This is due to 
the shortage of days in February, and the fact 
that publication date is March 3. So as soon 
as you have read this Commentary, sit right 
down and send in your scores, news and every- 
thing for the next one. Address it all to "DX 
Commentary," Short Wave Magazine, 53 
Victoria Street, London, S.W.I. For the bene- 
fit of overseas readers, closing date for the 
issue following will be March 14. 

Until then, we wish you all the DX that's 
going. 73 and BCNU. 

* * * 
'WARE THESE FREQUENCIES 

As is well known by all 1.7 mc operators, 
we share the Top Band with certain ship -shore 
services established for the safety of small 
craft round our coasts. The channels to avoid 
in the band are 1825 kc (GKZ), 1835 kc 
(GNF) and 1845 kc (GLV). These are GPO - 
operated shore stations working CW and 
'phone to ships on 1650 and 2012 kc. 

* * * 
The DX -Chasers Quiz 

In deference to the vogue of the Quiz, we 
reluctantly present the following, for which we 
can offer no prizes for correct answers. In 
fact, we doubt whether there are any correct 
answers. 

1. KJ6AB calls "CQ Africa." How many 
G stations reply ? 

2. Two G's work duplex 'phone on 3.5 mc 
-one in the 'phone band and the other 
on 3502 kc. Which of them would you 
sooner meet on a dark night near a duck - 
pond ? 

3. G5-- always has much stronger signals 
on the Top Band than G6--. Is this due 
to (a) a very long aerial (b) a good 
location, or (c) push-pull 813's ? 

4. AC4RF calls "CQ DX-QLM." Three 
stations reply (the others are all calling 
CQ DX). Which one makes a QSO- 
the one on his frequency, the one on the 
band -edge, or the one just outside? 

5. G2-- finishes a 'phone QSO three times 
and then says he is "Overoffanclear." 
Does this mean he has really finished ? 

Or, if not, what does it mean ? 

6. EA1-- has a T2 note. You call him, 
with a crystal on his frequency. Is his 
report to you T9x, T9, T8 or T7 ? 

(Further thrilling instalments from time to 
time). 

L. H. T. 
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FIRST CLASS OPERATORS' CLUB 
EDITORIAL NOTE : It is 
just three years since the re- 
vived First Class Operators' 
Club published its statement of 
policy and first list of members 
("Short Wave Magazine," 
January, 1947). Since then, 
under the guidance of Capt. 
A. M. H. Fergus, G2ZC (to 
whose unswerving enthusiasm 
the present success of the FOC 
is very largely due) the member- 
ship has expanded both in 
numbers and by prefix to an 
extent never expected by the 
anxious sponsors of the FOC 
when the first plans for its 
revival were being discussed to- 
wards the end of 1946. 

The Club's fourth year opens 
with well over 250 members in 
all parts of the world, a healthy 
organisation and a sound 
financial position, the full 
support of all its members, and 
high ideals in the practice of 
Amateur Radio. 

In the pursuit of its activities, 
the First Class Operators' 
Club will continue to have the 
full backing and encourage- 
ment of this Magazine. 

General Notes 
Since July, 1949, the Club 

Circular Letters have gone out 
punctually within the first few 
days of each month ; but a 
few members appear not to 
have been receiving them 
regularly. An up-to-date 
address list was posted direct 
to every member last December 
and should be used by those 
forwarding C/L's, as many 
amendments have been 
necessary to the address list 
previously published. Any- 
one not having received the 
new membership list, or who 

President : 

GERALD MARCUSE, G2NM 

Hon. Secretary : 

Capt. A. M. H. FERGUS, G2ZC 

Asst. Hon. Secretary : 

J. E. CATT, G5PS 

has not been getting the C/L's 
regularly, is asked to write the 
Joint Honorary Secretary, J. 
E. Catt, G5PS, 33 Hempstead 
Road, Kings Langley, Herts. 

Activity 
An interesting point about 

the G3PU/W4NNN ()SO on 
the Top Band-which is of 
course, a Club record-is that 
both are members of the FOC 
and both are QRP stations. 
(What may also be another 
"record" is the wedding of 
G3CTE, FOC, to a lady who 
holds a ticket in her own right, 
G3EYO.) 

The January, 1950, issue of 
the Short Wave Magazine 
shows that FOC members have 
been very active, and these 
details are extracted from the 
Achievement Tables : Top 
Band Listing-lst place taken 
by G2YS ; Four Band DX - 
2nd and 3rd are G3EIZ and 
G6QB ; Zones Worked - 
1st, 2nd and 4th places go to 
G2FSR, G6QB and G3ATU ; 

Two -Metre Contest -7th, 13th 
and 15th places taken by 
G6NB, G2CIW and G8SM. 
In the "Fourth MCC" 
G3FAB was third and G2YS 
fourth. All of which demon- 
strates that the Club, despite 
its relatively small numbers, is 
holding its own on all bands. 

On January 8, a brief inter - 
Club contest was played off on 
3.5 me between teams repre- 
senting the Tops CW Club 
and the FOC. Much has been 
said about the good, clean and 
friendly operating of both 
teams, and this first match was 
much enjoyed. 

More and more FOC 
members are emigrating to 
the Top Band, which is still 
hurry -free, spiv-free-yes, and 
fairly free of QRM-to enjoy 
those contacts which are such 
a change from the hurly- 
burly of the DX bands ; 

plenty of Club QSO's are on 
offer: 

Election Notice 

In accordance with the 
Rules of the First Class 
Operators' Club, the follow- 
ing are declared elected to 
active membership : 

G. F. Barrett, G8IP (Hampton) 
R. J. Boat, GI3AXI (Belfast) 
W. A. Henson, G3DGG (Chelten- 

ham) 
P. J. Naish, G3EIX (Swindon) 
N. F. O'Brien, G3LP (Cheltenham) 
J. M. Davie, G2XG (Chingford) 

All FOC correspondence on 
matters other than the C/L's 
(G5PS) should be addressed 
direct to Capt. A. M. H. 
Fergus, G2ZC, 89 West 
Street, Farnham, Surrey. 

BACK NUMBERS 

It is not economically justifiable to maintain 
a large stock of back numbers of each issue- 
in any case, we sell all we can print. But as we 
have a few copies of some of the more recent 

issues, readers who wish to complete their files 
should enquire of the Circulation Manager 
for the copies they may be wanting. Send no 
money until asked, however. 
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Testing the SSB 
Transmitter 

Adjustment and Setting Up 

By H. C. WOODHEAD (G2NX) 

HAVING constructed an SSB drive unit 
j according to the previous articles (or, in 
fact, having constructed any type of SSB 
driver) it will be foutíd that there is much to 
be done in the way of testing and line-up to 
make it work properly. Indeed, it should be 
appreciated at the outset that in order to 
produce a satisfactory SSB signal in the aerial, 
more knowledge and skill will be required 
than with a comparable DSB signal. Hence, 
it follows that unless care is taken, the results 
are likely to be disappointing. 

The standard of amateur transmission in this 
country is on the whole fairly high though 
there are always the odd few whose quality 
cannot be attributed entirely to a "carbon 
mike". An expensive crystal microphone 
cannot compensate for an overloaded or 
wrongly terminated audio stage or a limiting 
PA caused by inadequate power supply and 
it is fairly safe to say that these failings are 
more often the culprits than the much 
maligned "carbon mike". The results of these 
and other mis -adjustments is going to be even 
more drastic on SSB than DSB though there 
is really no excuse for any of it nowadays when 
there is so much test gear at reasonable prices 
available from ex -Government sources. 

It is a matter for surprise how often one 
hears the type of QSO which may be charac- 
terised as the "How -am -I -doing -now?" 
Granted that outside tests are the only simple 
means of checking such points as microphone 
and aerial performance, there are nevertheless 
a vast number of common faults which it is 

quite possible to check locally and which 
should, in fact, be checked in this way-on a 
dummy load, if necessary-without ever 
inflicting them on an already overcrowded 
band. Among such common faults may be 
listed hum, distortion in the transmitter, 
instability in the HF stages and, even worse, 
instability in the audio stages. 

As a further example. how many QSO's do 
not include a request for a report on per- 
centage modulation ? It is not unreasonable 
to expect that every operator should possess a 
modulation meter when in these days one can 
be constructed for the cost of a few shillings, 
if not from the contents of the junk box. A 
modulation meter is more important than an 

To be able to radiate a worthy SSB signal a good deal 
of bench work is called for, as the author makes plain 
in this article. He describes in detail the testing of the 
driver unit, having regard to the special requirements 

of SSB operation.-Ed. 

HT voltmeter and it is far easier for the opera- 
tor to measure his own percentage modulation 
than it is for the receiving station to give a 
reliable estimate of it. 

So, if SSB is to come into the band and 
add to the general cacophony because of lack 
of proper testing beforehand, it were better 
that it had never been taken up by the amateur 
at all ! Therefore, let us make a plea for more 
time spent in construction and testing at the 
bench and less hurry to get a signal on the air 
at all costs ; this latter approach has pro- 
duced some appalling results on CW and 
'phone, and it is likely to be fatal on SSB. 

In examining once more the special require- 
ments of SSB they appear to come within the 
following list : 

(1) Carrier of constant frequency. 
(2) Correct filter shape. 
(3) Correct relation of filter shape to carrier frequency. 
(4) Accurate carrier balance in the balanced modulator 
(5) Freedom from distortion in subsequent stages. 
(6) Stability in subsequent stages. 

Carrier Stability 
Since all the other oscillators are crystals 

and all are fed from stabilised HT, the most 
likely cause of frequency change or drift in the 
final signal will be Oscillator 2 (variable 1.8 to 
2-2 mc). One may be sure that sooner or later 
one will encounter a report of drift, even 
though it may be located finally in the first 
oscillator of the receiver at the other end. 
Therefore, Osc. 2 should ,be above suspicion 
or if it is not, at least its vagaries should be 
known. It is recommended that a day or two 
should be devoted to checking against a 
standard wavemeter of some kind (BC221). 
It should be switched on from cold and its 
drift measured for a period of five hours and 
plotted. It is not sufficient to say that it has 
"no drift", or that the drift is "very small 
indeed". The first is bound to be untrue and 
the second too vague. The drift should be 
measured as accurately as possible, even 
though it is only a few cycles. The comparison 
crystal in the wavemeter should have been 
switched on for several hours before the 
commencement of the test to enable it to 
reach a steady temperature. 

Filter Alignment 
This is not easy and, in the absence of a 

wobbulator, requires a great deal of patience 
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200 300 400 500 
Scala Dtvlsbns 

Fig. I. G2NX's method of obtaining interpolated 
readings from the main calibration curve. 

in plotting curves and making adjustments. 
The best way to set about it is to remove the 
crystal from Osc. 1 and inject the carrier 
frequency into the input of the filter. (See T2 of 
Fig. 17, p. 428, August issue.) 

The output of the filter is measured with a 
valve voltmeter, or if the signal is too low at 
this point a preliminary line-up can be made 
on the rest of the set including the output 
amplifier and the output from this latter used 
as the point of measurement. In doing this, 
however, one must make sure, by taking a 
load curve (input against output), that the 
readings one is taking are below the limiting 
point on any of the intermediate stages, other- 
wise false results will be obtained from the 
flattening of the top of the response curves. 
The balance condenser should be adjusted to 
give an equal slope on either side of the 
response curve, each crystal being checked in 
its holder separately with the other removed. 

Now the band of frequencies is so small that 
it is most unlikely that any signal generator 
will be found with calibration sufficiently close 
for accurate setting ; but so long as one is 

input 1N22 

MN 

Fig. 2. Calibration card fixed to the main dial. 

available which has a reasonably smooth - 
working slow motion dial, the frequency 
calibration may be carried out on a receiver 
tuned to the same frequency. To do this it will 
be necessary to calibrate either the main 
receiver dial or the BFO frequency adjustment 
dial in terms of frequency. In the case of the 
HRO, for example, a calibration figure can be 
obtained for 5.65 me from the main calibra- 
tion curve, as shown in Fig. 1. If a tangent is 
drawn to the curve at the point X where close 
calibration is required, the slope of this line can 
be measured in terms of megacycles -per -scale - 
division. In the example shown this gives one 
dial division as being equal to 7.4 kc, or 1 .35 
divisions for 10 kc. 

A separate card scale is made, using a 
watchmaker's eyeglass for dividing, to con- 
form to this calibration and is fixed to the 
main scale with adhesive tape as shown in 
Fig. 2. This scale is, of course, only a difference - 
scale and not one of absolute frequency. It is 

C4 
Fig. 3. Circuit of the IIF voltmeter. described in the text. 
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used in conjunction with one of the crystals 
for reference so that the frequency of the 
signal generator is related td that of the 
crystal by the difference reading on the scale. 
In this way reliable readings can be obtained 
to an accuracy of about 200 cycles. It is as 
well to switch on all the units concerned for at 
least an hour before commencing the tests 
so as to let the .various oscillators reach 
stability. The reference setting of the crystal 
should be checked on the scale from time to 
time to see that there has been no drift. If any 
drift is observed, it should be corrected on the 
BFO. 

Having lined up the two crystal filters to 
have identical responses it is as well to plot 
the shape of the final curve, as given in Fig. 4, 
which shows sample curves obtained with a 
5.655 me filter. If the curve for exact balance 
of the phasing condenser is found to be rela- 
tively broader than the one shown at Fig. 4a, 
the number of turns on the secondary of the 
input transformer and on the primary of the 
output transformer (T2 and T3 of Fig. 17, 
p. 428, August issue) should be decreased until 
the desired width is obtained. It has been 
stated previously that it is difficult to obtain 
two crystals of exactly the same frequency 
for two circuits in cascade with response 
similar to Fig. 4b, but it may be possible to 
combine two crystals of slightly different 
frequencies by adjusting one to conform to 
Fig. 4c (which has a steeper cut-off than 
Fig. 4b) and using the other to remove the 
objectionable reponse to the left of cut-off. 
The second crystal would have to be adjusted 
to between Fig. 4a and 4b. The final result is 
illustrated at Fig. 5. 

This final arrangement is a matter for tests 
and measurement and depends on the crystals 
available but there are a large number of 
combinations which can be made to suit and 
either side band may be selected according to 
the combination- chosen. The first step is to 
check all the crystals available, relative to one 
of their number, by comparing the audio beat 
between them with the output of a calibrated 
audio oscillator. These difference frequencies 
can be measured quite accurately even if the 
absolute frequency is unknown. The SSB 
filter is the most important part of the whole 
unit and time spent in perfecting it is time 
well spent. It is most essential to know the 
exact performance of this filter in the narrow 
band in which it is required to work. 

In Fig. 3 is shown an HF output meter 
which may be made up quite cheaply if no 
valve voltmeter is available. It consists of a 
crystal diode of the 1N22 type and a 0-1 
milliammeter,. or 0-100 microammeter if 
available. The resistance should be adjusted 
to suit the meter scale and the condenser can 
be 001 µF. Using the 1N22, the meter is not 

ó 
ó 

(o) 

(b) 

o 

J 
(cl 

4 2 0 
Kilocycles 

2 3 4 + 

Fig. 4. Sample curves obtained with a 565555 me 
crystal bridge circuit. 

suitable for more than about 2 volts, but with 
a germanium diode it can be used up to 
10 volts and more. 

Carrier Setting 
The next job, having obtained the required 

characteristic from the crystal filter, is to set 
the frequency of the carrier oscillator to the 
point where the crystal filter will be most 
effective. This condition will be met when the 
frequency of the carrier oscillator coincides 
with a point half -way up the steep side of the 
response. It is best done by the same method 
used for checking the filter. With the valve 
removed from the balanced modulator and 
the output of a signal generator fed into the 
test loop position in the filter input trans- 
former, the frequency of the signal generator 
is adjusted until the reading on the output 
meter shows that it is at the point 0 in Fig. 4b. 
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If a suitable crystal is plugged into the carrier 
oscillator, the difference frequency between it 
and the signal generator will be heard as an 
audio note in a receiver tuned to the carrier 
frequency. This note is adjusted to zero beat 
by selection of the crystal and by trimming 
with a parallel condenser of about 50 µµF 
and also parallel inductance, if required. The 
value of this latter must be found by experi- 
ment. During the adjustments it will be 
necessary to check occasionally that the signal 
generator is still set to the point 0 to avoid the 
possibility of drift. 

Carrier Balance 
Carrier balance is relatively easy to check. 

With the set working normally, and no audio 
input to the unit, the R and C components of 
the balanced modulator are adjusted altern- 
ately for minimum reading of carrier on the 
output meter. This should, in general, be less 
than one -tenth of the normal output signal 
reading ; the smaller the -better. It should be 
checked occasionally while working to see 
that the balance does not vary with supply 
volts or other changing conditions. 

During the tests it was found that the circuit 
of Fig. 6 gave a better balance than the 
original method of adjusting the dust core for 
phase balance shown in Fig. 17 of the previous 
article. (August 1949). - 

Distortion and Stability 
All subsequent stages (and this includes the 

lb) 

ó 

Ff¢du¢ncy 

Fig. 5. - Showing how two crystals of slightly differing 
frequencies (a) may be combined as in (b) to produce a 

steep -sided response suitable for an SSB filter. 

PA as well as those in the drive unit) should 
be tested to make sure that they are not 
limiting. The amplitude of an audio tone 
(say, 1,000 cycles) applied to the input, plotted 

HT + 25OvA 
__2C I 

7- 
R I 

.pll 

r 

Osc. I 

]nr- 
,r 

Test 
Fig. 6. Some desirable modifications to the balanced modulator stage. R1, R2, 3,000 ohms, +-watt : PI, 750 -ohm 
w/w potentiometer ; Cl, 50 µµF variable, ceramic ; C2, 25 µµF ceramic. All other values are as given for Fig. 17 

p. 428, August issue Short Wave Magazine. 
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against aerial (or dummy load) current, should 
give a straight line within the range of output 
required. Further, when the audio input is 

reduced to zero there should be no output 
from any stage due to any tendency to oscillate 
in the undriven condition. It may be advisable 
to remove the carrier oscillator crystal for the 
purpose of this test. 

Any tendency to instability should be tackled 
in the usual manner by first ascertaining the 
approximate frequency of oscillation. If the 
frequency is much higher than normal one 

must locate the parts of the circuit forming the 
spurious resonance and either remove them or 
load them up with resistances. If the oscilla- 
tion is at or near the normal frequency this is, 
of course, impossible and the solution lies in 
reducing the feed-back by substituting a pen- 
tode for a triode, better screening or perhaps 
a limited amount of loading according to the 
circuit. 

The next article to appear will cover the 
general testing of SSB drives by means of me 
cscilloscope. 

Another Top Band Tx 

Built Round TU Type CAY-47155 

By C. T. ATKINSON (G2CZ) 

HE considerable interest in Top Band 
1 Transmitters has induced the writer to 

offer yet another conversion design, using 
this time the surplus plug-in tuning unit 
Type CAY-47155, Range C. 

This unit is designed to cover a band of 
1,500 to 3,000 kc and the circuit diagram is as 
shown in Fig. 1. 

In all cases the tuned circuits comprise 
fixed capacities and variable inductances, 
obtained by a combination of stud switches 
and small variometers. The points intended 

There is still plenty of scope for ingenuity in modifying 
or adapting ex -Service equipment for the amateur 
bands. Here is a suggestion for a simple 1.7 me 
transmitter utilising a well-built 1,500-3,000 kc tuning 

unit.-Ed. 

for external connections are brought out at 
the back to six sockets and three large studs, 
all unmarked. 

For present reference purposes these have 
been designated A -F for the sockets and 1-3 

for the studs. Fig. 2 is a rear view of the unit 
with these markings added. 

Circuit 
From Fig. 1 it will be seen that the oscillator 

is in the Colpitts circuit ; and in the interests 
of stability the electron -coupled form using 
a screen grid valve was adopted. 

1 

I I 1--------------J 
Fig. 1. Circuit of the tuning section of the 

D 

CAY-47155 Unit. Cl is 000625 µF, and C2 00125 µF. 



930 SHORT WAVE MAGAZINE FEBRUARY 1950 

\I 
A 

0 0 
0 

o. 0 
0 

0 0 
0 

0 0 
B 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 

F 

2 

3 

Hole for 

o B h 

o 
o 000- 

3K 

Hole for 

6Voovh` 
o 

o 

o ; %G 
C D \ 

Fig. 2. Rear view of chassis unit, with connector 
strip (see text). 

The following slight alterations were there- 
fore made to the unit : 

(1) The wire connecting the RF choke to 
sockets A and E was cut and resoldered to 
a point connecting it to socket B, also to frame. 

This is to enable the correct one of the two 
condensers to provide the feedback to the 
oscillator valve, and the existing RF choke 
to complete the DC path from cathode to 
negative. 

(2) Sockets C and D were connected 
together by a bridging wire soldered across 
inside. 

(3) A 0°002 µF condenser was connected 

IO" 

V 

Fig. 3. Drawing detail for the additional mount. 

between socket F and frame. This is con- 
denser C in the complete revised circuit 
diagram, Fig. 5. 

There only remains now to make up a 
small chassis to carry the two valves and their 
respective condensers and resistances. 

Construction 
A piece of sheet aluminium 17 in. by 12 in. 

0 0 0 0 

00g, 0 

60 0 0 o 
0 oyo 

o o ó 

000` 0 o 

s 

. . 

,-,. 

%W ;óBí% /;' 
%Ú>°F; 

: 

? 
C D 

Ó 

SUPPLY CABLE 

Fig. 4. Sketches suggesting front and rear views of the completed conversion, based on the CAY-47155 foundation. 
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Fig. 5. The circuit complete of G2CZ's Top Band transmitter, as described in the article. In this diagram, C7, C8, 
are the Cl, C2, of Fig. 1. 

by 20 gauge was obtained and cut and drilled 
to Fig. 3, afterwards bending it along the 
dotted lines and riveting the four corners 
together. 

The two holes in the top take the valve - 
holders while the larger one in the front is for 
a milliammeter. The smaller one towards the 
bottom left-hand corner of the front is for 
the keyjack, and there is also a row of four 
holes along the back, suitably spaced to allow 
as short connections as possible to drop down 
to the sockets in the unit underneath. To 
these they are connected by individual plugs 
made from brass rod filed down to fit, and 
slotted. 

The chassis stands on top of the tuner 
unit, as in Fig. 4A, and the back with 
connections appears something like Fig. 4B. 
The larger additional hole is furnished with 
a grommet and through it passes the cable 
carrying the HT and LT supplies to the 
valves. 

All the small condensers and associated 
parts are located close to their respective 
valveholders and where convenient are 
soldered direct to the actual sockets. 

In the writer's case, the PA valve is an 807 
-not because a valve capable of such a large 
output is required, but because it is well 
screened internally, has low inter -electrode 
capacities and, with well -screened external 
components, is stable without neutralising. 

Quite possibly a 6V6 or 6L6 would serve, 

Table of Values 
Fig. 5. Circuit complete of the 1-7 me Transmitter 

Cl = 002 µF 
C2, C3, C4, C5 = 01 uF 

C6 = 0005 iaF 
C7 = 00125 teF (Cl in Fig. 1) 
C8 = -000625 µF (C2 in Fig. 1 

C9 = 0002 12F 
Rl = 20,000 ohms 
R2 = 200 ohms 
R3 = 50 -ohm grid stopper 
R4 = 15,000 ohms 
R5 = 100,000 ohms 

but these have not so far been tried. The 
VFO is a 6V6. 

There only remains the - power supply, 
which should give about 150 volts stabilised 
for the VFO and 250 volts for the PA, 
together with 6.3 volts 1.5 amps for the two 
heaters. If desired, such,a power pack could 
be built up in a form which would stand 
beneath the tuner unit, and might also include 
a simple modulator which could be choke 
coupled to the PA. As, however, most people 
will want to use such components as are to 
hand for this purpose the exact details are left 
to individual choice. It is quite possible to 
arrange to operate the unit in its original 
transit case, but a row of holes or a slot will 
have to be cut in the back to admit the wires. 
This method gives a slightly more finished 
appearance to the set-up and the lid can be 
put on when not in use to preserve the dials 
from alteration or damage. 
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VHF BANDS 

By E. J. WILLIAMS, B.Sc. (G2XC) 

New DX Distances on Two- 
011/G5QA and PA/G2BMZ 

Results- 
Better Conditions but Activity 

Low- 
Seventy-Centimetre Work in S. 

Devon- 
Station Reports and Achievement 

Tables 

FIRST of all this month, your conductor 
must express his regrets that much of last 

"VHF Bands" was delayed in the Christmas 
post and so failed to reach the Editorial office 
in time for publication. Sincere apologies go 
to our Dutch friends for the entire omission of 
the table containing the results of their entries 
in the Two -Metre Contest. The large number 
of competitors in PA was very encouraging 
and it is hoped that this unfortunate omission 
-due entirely to the season of the year-will 
not deter them from entering future contests ! 

The table showing the results of the Nether- 
lands stations is given herewith, together with 
much of the general news which was missed 
last time. 

The two highlights this month are items of 
DX interest. On December 11, at 1935, G5QA 
(Exeter) heard weak signals which he thought 
came from OH2OK. He wrote to the Finnish 
station for confirmation and this has now been 
received. It has been impossible to pin -point 
OH2OK on the map but it is known that he is 

in the vicinity of Helsinki, and the distance 
from G5QA to Helsinki is 1,275 miles. The 
longest DX reception on two metres previously 
claimed was, to the best of your conductor's 
knowledge, 1,250 miles, so it appears that 
G5QA has a record to his credit: 

The other outstanding achievement was a 
contact between G2BMZ (Torquay) and 
PA 0E0 (Amsterdam) on the morning of 
January 1. This was certainly an excellent way 
to start the New Year. It is possible that this 
contact is also a record. A rough check sug- 
gests that it exceeds the GSBY/PAOZQ path 
by a few miles. Both G2BMZ and G5BY have 

been pin -pointed on the map, but until the 
exact latitude and longitude of the Dutch 
stations have been received no final decision 
can be given on the distances. First to receive 
the PA fö seems to have been a listener, G. E. 
Magrow, in Dawlish. He heard an S9 CQ on 
'phone at 1100 and was astonished to identify 
it as coming from PA OEO. As no local stations 
appeared to be active, G. E. M. telephoned 
G3AVF (Torquay) who came on the band and 
endeavoured to make contact, but with no 
luck, and it was not until 1147 when G2BMZ 
came up that any progregs was made. Even 
then abortive calls in both directions seem to 
have been made and only at 1205 did G2BMZ 
and PA 0E0 achieve two-way contact. 
PAOUW was also heard by G. E. M., at 1147, 
calling G2BMZ. 

The cause of this DX was undoubtedly the 
high pressure system which covered the 
English Channel and, presumably, produced 
an excellent duct across Southern England and 
the sea. Less easily explained is the reception 
of the 1,275 -mile DX heard by G5QA. Like 
the G6UH/FA8IH achievement and similar 
long-distance coverages in U.S.A. none of the 
generally accepted theories of VHF propaga- 
tion supplies an adequate answer. If the 
mechanism is a simple reflection at a point 
midway between Tx and Rx then the geometry 
of the earth requires the reflecting surface to be 
at a minimum height of 40 miles for DX of the 
order of 1,200 miles. Sporadic -E ionisation of 
great intensity could be the answer here, but 
such a phenomenon would have affected lower 
frequencies abnormally and there is no evi- 
dence of this. Meteorological soundings do 
not extend to anything like such a height and 
so no evidence is available of the existence of 
temperature inversions and the like in that 
region of the atmosphere. Even if such 
inversions did exist the angle of incidence of 
radio waves at such a height would be far from 
"grazing" and in consequence the reflected 
wave extremely weak. 

In the troposphere suitable conditions could 
be produced by an extremely large and exten- 
sive duct, but the meteorological evidence is 
very unfavourable for the dates concerned. 
W3HZF, writing in The VHF News (Illinois, 
U.S.A.) suggests the explanation may lie in a 
"happy" combination of circumstances-a 
bend, here; more bending, there, and so on, 
in such a way that a transmission path is 
formed-one, perhaps, in which the loss of 
only one link would ruin the circuit. Thus, in 
the case of the FA and OH signals received in 
this country a half -dozen or so suitably placed 
small regions of super -refraction may have 
between them guided the signals over these 
long paths. Such local irregularities in the 
atmosphere might well be missed in the ordin- 
ary radiosonde recordings. 
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PAfLU, Voorburg, runs a 6AK5-6J6 converter on 144 me into the receiver on the left for IF and audio. In the Tx (the 
two-tier assembly on the right), an 829 is used as PA. 

The moon reflection theory now seems un- 
likely as it is understood that the celestial body 
was well below the horizon at the times of 
both the FA and OH reception. 

It has been suggested by more than one 
reader that as these instances of abnormal DX 
reception are of undoubted scientific interest- 
as well as being achievements of a high order 
in the world of Amateur Radio - confirmation 
of such reception should be obtained in such 
a way that there can be no doubting its 
accuracy. G5QA and G6UH are both well- 
known VHF workers, but the next claimant 
to honours may be a newcomer to the band or 
just an unknown listener-and in any case, we 
do not always know the man at the other end. 

With this in mind, it is suggested that the 
following course could be taken. When you 
are lucky enough to hear that W, VK or what- 
ever else it may be, send the full details to the 
Short Wave Magazine by the quickest possible 
means ; we will then write to the DX station 
requesting details 

' of his two -metre trans- 
missions, if any, on that day. A close check 
can then be made by ourselves, as third party. 
Your conductor is willing to undertake this 
checking for any distance over 500 miles. 

Power 
In the November, 1949, issue of the Maga- 

zine, in announcing the increased power 
facilities on Two, the point was made that this 

was "a valuable concession which would do 
much to forward amateur research on the 
VHF bands." The following month the 
criticisms sent by G2ATK and G3ABA were 
quoted on page 772. Their opinions were 
based mainly on its unfairness to people with 
little spare cash, and on their fears that some 
would now go over the 150 -watt mark. 

Remarks in this column attributed to 
readers, as these most definitely were, are not 
necessarily the opinion of either the Editor or 
of your conductor. (Last month's Editorial 
bears on the point discussed here). Our object 
is to summarise as fairly as possible all opinion 
on such controversial topics ! So now here 
are the views of G3EHY (Banwell), who dis- 
agrees with G2ATK and G3ABA on this 
question of "power." 

He contends that the new power facilities are 
wholeheartedly welcomed by all those whose 
aim it is to play a constructive part in two 
metre experiments. The higher power may well 

VHF CENTURY CLUB 

NEW FULL MEMBERS 

G3EHY L. Boedo-Yanez (Banwell) 

G4DC R. W. Winsford (New Cross) 

Total: 67 members 
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lead to further discoveries being made, 
especially in the field of propagation. G3EHY 
has converted his own station from 25 to 120 
watts at a total expense of under £3 although 
this required much searching of surplus stores 
and considerable "contriving." 

But this is one of those subjects in Amateur 
Radio where there will always be two points 
of view and having given each side space to 
state a case, it is not proposed to pursue the 
matter any further ! 

Two -Metre Conditions 
After the rather poor showing in November, 

the end of December and early January, 
brought a marked improvement, and it was a 
pity so few stations were about to take advan- 
tage of the better state of things. The New 
Year's Day PA contact was, of course, the 
outstanding event, but signals from the 
Midlands and North were heard on the South 
Coast on many occasions, G21Q being S8 on 
'phone in Portsmouth on more than one 
evening. The early evening has, according to 
reports, frequently been much superior to late 
evening for DX working. To what extent TV 
has been responsible for the low ebb in activity 
is uncertain, but the tendency for the BBC 
transmissions to extend their hours in both 
directions is not making things easier. To go 
into the shack at 2230 or later is not very 
attractive on cold winter nights, and instead 
one tends to spend that odd half-hour before 
bedtime in the more comfortable position by 
the sitting -room fire. 

Some Station Reports 
In Eire, EI2W (Dublin) is active on 144.06 

mc. He is, unfortunately, using vertical polar- 
isation and that may make a G/EI contact all 
the more difficult. However, Lancashire and 
North Wales stations may care to look for 
him on Wednesdays, Fridays and Saturdays 

from 1930 to 2100 GMT, and also to radiate 
some calls in the.Dublin direction. EI2W will 
send reports on all signals heard. 

PAGED (Amsterdam), who worked 
G2BMZ, uses three 4 -element Yagis, and a 
6J6 type converter. The CC transmitter ends 
in an 829B. PA OLD, at a New Year's party 
missed the DX of January 1, but says PAOZQ 
worked F8GH that day, while numerous 
PA/ON contacts were also made. PA OLD is 
using 40 watts to an 829 PA. PAOUW 
(Amsterdam), who was heard in Devon, also 
uses an 829, with 30 watts and a 4 -element 
beam. 

G4HT (Ealing) has worked Derbyshire at 
last, but still wants Somerset. He hears 
G3EHY but cannot attract his attention. 
G6CI (Kenilworth) wants another Contest to 
rouse the dormant stations. He is rapidly 
tiring of listening to receiver background 
noise, but cannot tear himself away. As for 
more contests, the trouble is that they involve 
such a lot of work in checking and the com- 
piling of tables that one a year is about the 
practicable limit ! Much of G2XC's inactivity 
during past weeks has been directly due to the 
recent Contest. 

G6CB (Wimbledon) has become one of the 
more consistent stations on Two after much 
work on his beam. He still gets discrepancies 
between transmitting and receiving and thinks 
this may be due to local screening yet exactly 
how, he is not certain. The standing -wave 
ratio is extremely low on the feeder, as 
measured with an Electronics SWR meter. 
The Balun used to connect the coaxial cable to 
the beam definitely improved matters. G6CB 
says "with the utmost emphasis" that there 
is no truth whatever in the allegations made by 
some operators that it is impossible to obtain 
more than one QSO with another station, and 
that once all the local stations have been con- 
tacted no more QSO's can be made with them. 

TWO -METRE ACTIVITY REPORT 
To maintain the usefulness of this section, please set out your list on a separate sheet and 

exactly as shown below. That is, with callsigns in numerical and alphabetical sequence, 
arranged horizontally, repeating the numeral but not the prefix, and divided into " worked " 

and `heard " listings. And please print all calls clearly! 

G4HT, Ealing, Middlesex. 
WORKDED : G2AIQ, 2AOK/A, 
2BMI, 2DSW, 2FJD, 2IQ, 2MQ, 
201, 2XC, 2XS, 3AHT, 3AQC, 
3A0H/A, 3AZJ, 3BUN. 3CGQ, 
3ENS, 3FAN, 3HAE, 3WW, 4MW, 
4NT, 5BD, 5LC, 6B0, 6PR, 6XM, 
8SY, 8WV, GW2ADZ. 
HEARD : G3CFR, 3EHY, 5UD, 
8IL. (November 14 to January 10). 

G6CB, Wimbledon, Surrey. , 

WORKED : G2AHP, 2BN, 
2CIW, 2CPL, 2DSW, 2FJD, 2XC, 
3AQC, 3BUN, 3CFR, 3CGQ, 
3CVO. 3FXG. 3GBO, 3GM. 

3HAE, 3EJL, 3QK, 4CG, 411T, 
4MW, 5BC, 5LQ, 5PY, 5TP, 6LL, 
6WU, 8KZ, 8LY, 8QC, STB. 

HEARD : G2IQ, 2UJ, 2QV, 
3FAN. 8IL. (December 1 to January 
10.) 

G8IL, Salisbury. Wilts. 
WORKED : G2BMZ, 2CIW, 
20V, 2WJ, 3AUS, 3EHY, 3FXG, 
4DC, 5BY, 5TP, 60H, 6XM, 6WT, 
8QC, 8SY. 
HEARD : G2MV, 3AHT, 30K, 
4CG, 6CB, 8KZ, PA0E0. (Dec- 
ember 27 to January 9.) 

G6CI, Kenilworth, Warwickshire. 
WORKED : G2AOK/A, 2ATK, 
2BFT, 3ABA, 3AUH/A, 3AHT, 
3BA, 3ENS, 4RK, 53U, 5ML, 
5SK, GW2ADZ. 
HEARD : G2IQ, 2XS, 3BKQ, 
3BLP, 3DUP, 4HT, 6XM, 8WV 
(November 15 to January 7.) 

G2XC, Portsmouth, Hants. 
WORKED : G2BMZ, 2CIW 
2MV, 2NM, 2WJ, 3AZJ, 3CFR, 
3FAN, 3GBO, 3GSE, 4MW, 5TP, 
6CB, 8IL, SIP, 8LY. 
HEARD : G2ATK, 2IQ, 3ENS. 
(January 4 to 12.) 
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TWO -METRES 

ALL-TIME COUNTIES WORKED LIST 

Starting Figure, 14 

From fixed QTII only 

Worked Station 

43 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

G3BLP 

G2AJ(225), G5MA, G5WP 

G20I (111) 

G2IQ, G2NH (212) 

G3ABA (112) 

G5BY, G6NB (167) 

G3APY, G5GX 

G2XC (210), G3CUJ, G4DC 
(188), GW2ADZ 

G3EHY (111) 

G8WV 

G2KG (110), G2XS (121), G4LU 

G4AU (123), G5BM, G4HT 
(156) 

G3DMU, GIRP. (114) 

G2HDY, G5BD, G6VC (102) 

G3BKQ, G3DAH, G5JU, 
G8QX, G8SM (106) 

G2CIW (158), G2RI, G5MI 

G2AXG, G6PG (109), G6WT 

G3CGQ, G3VM, G5NF (111) 

G2CPL (101), G2NM, G3BOB, 
G81P (127), GSQY 

G3WW 

G3CCP, G6UH (130) 

G3FD, G8KZ 

G3EJL, G5ML 

GM3OL, G6DT 

G3AUA 

GSKL 

G2ANT, G2FLC, G3AKU, 
G3CWW, G3FIJ, G4RK, G8IL 

GM3BDA, G3BW, G6LK 

NOTE: Figures in brackets after call are 
number of different stations worked. 
Starting figure, 100. 

His experience in recent weeks has been exactly 
the opposite. He further makes the point that 
two metres is ideal for local use during TV 
hours, due to the absence of TVI. 

G3EDN/A (Padstow) was active for a week 
or so in November, but found conditions poor. 
Now he is hoping to put up a 4 -over -4 beam 
similar to the one in use at G2XC (see Short 
Wave Magazine, December 1949, page 770). 
The Tx will run at about 70 watts using an 
829B, and the converter will employ three 6J6 
stages. - 

G3WW (Wimblington), in common with 
G3BK (March) is using a 6J6 converter of the 
G2IQ type and is very satisfied with it. G3BK 
is about to erect a 4 -over -4, having noticed the 
signal being put out by G4MW with a 3 -over -3. 
Others active in and around Cambridge 
include G2AIQ, G2FJD, G2XV, G3EDD, and 
G8SY. 

G4RK (Bridgwater) would like to exchange 
his crystal for 144.9 me with anyone in Zone J 
who has a suitable crystal for Somerset. He 
has put up a 4 -element stack to ensure plenty 
of low angle radiation and is considering 
adding some parasitic elements to it ; his new 
location does not appear to be too well placed 
for VHF work. G3EHY (Banwell) comments 
that the surprising thing about the past month 
has been the almost consistently good condi- 
tions that have prevailed throughout. Lack of 
interest in the b.and has limited activity to a few 
operators but they have sufficed to permit 
conditions to be assessed. 

G8IL (Salisbury) has been consistently 
active with a 4 -over -4 fed similar to your 
conductor's version. At a height of only 6 ft 
it gave results superior to a dipole 45 ft high 
at least in unscreened directions, and stations 
were worked up to 40 miles. Since raising the 
beam to 45 ft. in December a number of very 
good contacts have been made and local signal 
strengths have increased markedly. For two 
days at the beginning of January one side of 
the 300 -ohm feeder became disconnected at the 
change -over relay and during those days 
G3EJL (Southampton) 18 miles away could 
hear G8IL's third harmonic on 70 cm. at SS in 
spite of an intervening 500 -ft. hill. Recon- 
necting the feeder removed the harmonic ! 

G81L makes the point that it is very obvious 
that there is considerable discrepancy between 
the signal reports given by various stations, 
and the decibel readings turned up by different 
receivers would appear to vary considerably. 

The receiver at G2BMZ has been improved 
by the use of two 6AJ5's in push-pull RF with a 
new input circuit consisting of a series tuned 
á -wave line, the 400 -ohm open feeders being 
tapped about half -way up the line. 6AJ5's have 
been found much superior to 6AG5's in this 
circuit, 
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The only mention of northern activity comes 
from G6MI (Blackpool) who asks for it to be 
recorded tha, he is still on the band. 

Achievement Tables 
The Counties Worked tables reappear this 

month, and this would seem to be a good 
opportunity to stress once more the need to 
make all claims for the Tables on sheets of 
paper separate from the main letter. In order 
to facilitate the production of the Tables, 
separate files are kept here with such headings 
as "General News," "Counties Worked," 
"Activity Reports," and so on ; when a letter 
arrives with all these topics on the same sheet 
of paper it is very difficult to allocate it to a 
file, and as a result claims may be missed when 
the tables are compiled. 

It is hoped to inaugurate the new "Best 20 
of the Month" list in the April 1950 issue. List 
the best 20 DX contacts you make during 
February together with the mileage involved 
and add them up. Send the list in with your 
report for the April issue, i.e. by March 15. 
For this first effort you may only count any 
particular station once in any period of 7 days. 
Thus, a station worked on February 3 cannot 
be counted again for score until February 10. 
(Comments on this rule are invited). No 
minimum mileage has been set but may be 
introduced at a later date if it is found to be 
desirable. 

During the present period of fluctuating 
levels of activity it is considered misleading to 
produce an Activity by Counties list. But this 
Table will be reintroduced just as soon as 
circumstances warrant it. 

SHORT WAVE MAGAZINE 
Two -Metre Contest 

NETHERLANDS SECTION 

Posi- 
Lion Call Location Points Input Aerial 

1 PAOZQ Voorburg 21 22 4 -ele 

2 PAOLU Voorburg 15 27 4 -ele 

3 PAOUW Amsterdam 14 - - 
4 PAOJU Rotterdam 12 - 5 -ele 

4 PAOJW Amsterdam 12 - - 
4 PAOIPD Amsterdam - 12 25 4 -ele 

7 PA0UK Haarlem 6 - - 
8 PAOJKD Dordrecht 5 15 4 -ele 

9 PAOPAX Hilversum 4 - 3 -ele 

10 PAOJHK Hague 2 - - 
10 PAOZT Hague 2 5 Folded 

dipole 

TWO METRES 
COUNTIES WORKED SINCE SEPTEMBER 1, 

1949 

Starting Figure, 14 

Worked Station 

31 G2AJ, G2XC 
27 G4HT 
26 G2OI, G3ABA 
25 G2XS, GW2ADZ 
24 G2CIW, G6VC, G6NB 
23 G3EHY 
20 G3VM, G5UD 
19 G3EJL 
17 G2CPL 
16 G3CGQ 
15 G8IL 
14 G3CWW, G3DCC 

Note : Scoring for this Table is cumulative, 
and it will run for one year to August 31, 
1950. 

Seventy Centimetres 
G5BY (Bolt Tail) sends news of some 

interesting activity on 430 me down in Devon. 
G2BMZ and G3AVF both of Torquay, have 
been encouraged to become active on that band 
and on January 4, G5BY received them both. 
G2BMZ was heard weakly, but at R5 on 
'phone, and RST569 on CW. G3AVF was 
RST549 CW. 

Both the Torquay stations are using tripiers, 
(G2BMZ 832A and G3AVF 832) with 
7 -element Yagis and open -wire feeders. At 
G5BY, two aerials were available, a 5 -element 
Yagi and a 24 -element array. The latter 
proved to be 1 to 1 S -points better. During 
these tests the 1N23A crystal in the Rx had 
only a 22 -to -1 ratio. On January 6, a better 
ratio was obtained and G2BMZ was received 
at good strength on 'phone. About 0.6 to 
0.8 mA injection is obtained from an acorn 
oscillator and G5BY would like any informa- 
tion that may be available on the various 
crystals obtainable and what injection is 
permissible. The acorn oscillator in the Rx 
gives T9 notes and is operated 8.5 me on the 
high side of the incoming signal. 

The distance from Torquay to Bolt Tail is 
22 miles. G5BY is 400 ft. a.s.l. while the 
Torquay stations are 200 to 300 ft. and there 
is high ground at 660 ft. midway. On the Tx 
side G5BY has his 8012 triplers working at 
about 30 per cent. efficiency. 
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In Conclusion 
The number of reports received was con- 

siderably down this month and little was 
forthcoming from the Midlands and North. 
Perhaps the early date for receipt of reports 
was partly the cause, but with the slight signs 
of increasing activity during the past few days 
it is hoped the mail will be heavier next time. 

Latest date for next month is February 9, 
which is about as early in the month as it has 
ever been, so perhaps you had better start 
writing that report straight away and address 
it to E. J. Williams, G2XC, Short Wave 
Magazine, 53 Victoria Street, London, S.W.1. 
Remember it is February 9, for appearance on 
March 3. 

Parallel -Fed Modulator 
Preventing Core Saturation 

By D. E. PASFIELD, A.M.Brit.I.R.E. 
(G5NH) 

FROM 
time to time, various types of 

modulators with different output powers 
have been described. It is not claimed that the 
modulator discussed here is unorthodox, but 
it is to some extent original ! 

It was thought better to deal in detail with 
the events which led up to the present design 
rather than describe the modulator itself, as 
the circuit will be easily followed. A few 
points, however, are enlarged on at the end of 
the article. 

When licences were reissued, a simple 807 
PA was in operation at G5NH, running at 
about 45 watts input. With the object of 
increasing this to 150 watts at a later date, 
807's in AB2 formed the basis of the modulator, 
and it was designed to run at the manufac- 
turer's rating of 80 watts output. This was 
entirely satisfactory for about two years. 

Following this, two 807's were adopted as a 
push-pull PA and rather than use the maximum 
of 750 volts at 200 mA, a rating of 1,000 volts 
150 mA was thought the better. This would 
not exceed the actual input to the 807's, but 
the efficiency would be slightly better and, as 
the anode load would be higher, also, aerial 
coupling would be easier. It is interesting to 
note that the same pair of 807's have been 
operated in this way all through the last 12 

months, running at the 1,000 -volt rating-and 
they are the ex -Service VT-6OA's. No signs of 
deterioration have yet set in ! 

It so happened that the modulation trans- 
former was a correct match for the push-pull 
PA as it was rated to carry the 80 watts audio, 
and a maximum secondary current of 200 mA. 
Thus, it should have been possible to modulate 
the 150 -watt carrier fully. 

Modulation Failure 
However, reports on all bands showed con - 

The essential point of this article is that the author 
shows that under certain conditions saturation of the 
core of the modulating transformer can be the cause 
of modulation failure, or inability. He also indicates 
how saturation can be avoided by the use of the well- 
known parallel -feed principle at the output end of the 

modulator.-Ed. 

sistently that full modulation was not taking 
place, and although verbal reports can be mis- 
leading, one or two oscilloscope checks were 
obtained from time to time. With due regard 
to fading and receivers, under -modulation was 
confirmed. 

To be absolutely certain an oscilloscope was 
brought into use at the station, and it was 
found that 100 per cent modulation was not 
obtained even on peaks with the audio gain 
flat out ! On further investigation, the anode 
current of the 807 modulator valves did 
increase as the gain was increased, but after a 
certain point on the volume control the RF 
ammeter did not show any further increase at 
all, although apparently more power was 
going into the modulator. The oscilloscope 
also confirmed this effect. 

The early stages of the modulator were 
suspected, but as the modulator anode current 
increased with increased input, this was 
thought unlikely. The driver valves to the 807 
grids were, however, tried on a speaker 
(including the driver transformer) suitably 
matched. The quality was excellent even with 
the gain fully open. 

Local reports showed that splatter was 
present across the whole of the band, just like 
over -modulation, even with the gain control 
reduced. Since obviously it was not over - 
modulation, another line of thought was 
necessary. 

On reducing the input to 500 volts at 80 mA 
approximately, all the above effects were 
absent. Parasitics in the PA were suspected, 
but it was found that they were in fact non- 
existent, but neutralising was carried out as a 
precautionary measure. Still, however, the 
same conditions existed. 

Core Saturation 
The only thing left for suspicion was the 

modulation transformer itself. All the usual 
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tests applied to any transformer were carried 
through and no faults were present. 

Further investigation with the oscilloscope 
on sine wave input showed that the tops of the 
modulated carrier were tending to be flattened. 
It thus seemed that in spite of the rating of the 
modulation transformer, saturation was taking 
place. Some means was then sought of 
isolating the DC from the secondary of the 
transformer. 

The Cure 
The parallel -fed arrangement shown in the 

modulator circuit was adopted. Following this, 
local reports of splatter were absent, the bass 
response was improved, and on sine wave 
input over 100 per cent. modulation could be 
obtained with the gain control about two-thirds 
on. Also the anode current of the 807's in the 
modulator did not peak to anything like its 
previous value. 

It will be seen from the circuit that virtually 
no DC is present in the modulation transformer 
(xcept on the push-pull side which can be 
neglected) and thus the core could be smaller 
as long as it will withstand the peaks of audio 
without saturation. Also, a modulation trans- 
former already to hand could be used for 
higher audio outputs by adpoting this method 
of connection. 

The splatter was no doubt caused by the 
peaks becoming almost square topped with the 
corresponding increase in harmonic distortion. 

It will be seen that one end of the modulation 
transformer is earthed. It could be taken to 
HT + providing that the smoothing con- 
densers will take the extra AC current pro- 
duced by the modulator as well as the AC 
ripple already present. The parallel -fed choke 
should have an inductance between 10 and 20 
henries and be capable of passing the DC to 
the PA continuously. The choke actually 
shown in the circuit is a 20-H., 350mA unit, 
but obviously a 200 -mA choke would be 
adequa te. 

It should perhaps be stated here that all the 
usual tests were applied for HT and screen 
voltage regulation and so on before the final 
conclusions were reached, as limiting modula- 
tion and distorted speech can easily be caused 
by poor regulation. 

General Design 

With reference to the modulator itself, the 
phase -splitting circuit may be new to some. It 
is of the "see -saw" or self -balancing type and 
has the advantage that the gain of one-half of 
the 6SN7 is obtained and that the cathode is 

not 100 or so volts positive with respect to the 
heater. This will not cause hum, as is often the 
case in the normal type of "split -cathode" 
phase splitter. 

Another point is that although resistance 
capacity coupling does not reduce second 
harmonic distortion (this only taking place 
where a transformer is employed) the fact that 
each half of the 6SN7 does deliver its own 
relative peak voltage output (which is in the 
neighbourhood of 60 volts) means that 120 
volts peak will be available for the grids of the 
following stage. Since this is more than ade- 
quate, the valve will be running well within its 
limits with very little distortion. A point which 
is often overlooked is that the "split -cathode" 
phase splitter has a total voltage gain of only 
1 8 grid to grid, consequently the input 
required is considerable higher. 

In some designs, a single 6J5 is used to drive 
the 807 output valves. Assuming the normal 
1 : 1 coupling transformer and neglecting 
transformer losses, from manufacturers' data 
it will be found that this single valve cannot 
deliver the peak voltage required; which is 
80 volts grid to grid, even at 250 volts 
maximum HT. In this case, ML6's were 
chosen in preference to 6J5's as the Ra is lower 
and thus the regulation of the driver stage will 
be improved, as well as the voltage -handling 
capabilities. These valves seem to be easily 
obtainable from surplus sources. 

It will be seen that the SP6I is the only valve 
fed from the 300 -volt line (which is used to 
supply the screens of the 807's), The 6SN7 and 
ML6's are tapped off from the main 600 -volt 
supply. This was done quite deliberately in 
order to have about 200 volts actually on the 
anode of the 6SN7. The ML6's run at 300 
volts on their plates but the bias resistance is 
made slightly larger in order to keep the anode 
dissipation within limits. At full output, these 
valves may run slightly into AB1, but as this 
occurs only on heavy peaks of audio, they are 
virtually in Class -A. 

It has been found that by adopting this 
method of HT feed the distortion is extremely 
low. 

It is strongly recommended that R8 to R16 
be of the 5 per cent. tolerance maximum and 
preferably of the 1 per cent. A lot of unneces- 
sary work was caused by having to measure 
innumerable commercial resistances supposed 
to be of the same value but anything up to 30 
per cent. off rating ! Unbalance, increase in 
harmonic distortion, and a loss of the lower 
frequencies can be caused by having widely 
differing values of resistance in grid and anode 
circuits. Since the lower frequenc es do not 
contribute to side -band splash, the writer 
prefers to have body in the speech and does 
not think that an excessively "toppy" 
transmission gets DX ! 

Conclusion 

The usual precautions should be taken with 
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300y CONSTANT 

PA 
] HT 

Full circuit of the speech amplifier -modulator operated by GSNH. Saturation of the modulating transformer is avoided 
by the parallel feed connection shown at the output end. Though it does involve an additional heavy component, in fact 
any good choke capable of carrying the PA plate current will suffice-and there is often one such spare at most stations. 

Table of Values 
Circuit of G5NH's Modulator 

Cl = 1µF, paper. 350v 
C2, C5 = 50 µF, I2v, electrolytic 
C3, C9 = 16 µF, 500v, elect. 

C4 = 0.1 µF (see text) 
C6 = 0.1 µF, 500v, mica 

C7, C8 = 0.5 µF, 500v, mica 
C10 = 8µF, 500v, elect. 
Cli = 2-4 µF, 1,000v. paper 
C12 = 4µF, 400v, paper 
RI = 330.000 ohms, 1 watt 
R2 = 4.7 megohms, $ watt 
R3 = 2,000 ohms, watt 

R4, R5 = 100,000 ohms, 4 watt 
R6 = 500,000 ohms, gain control 
R7 = 1,000 ohms, i; watt 

R8, R9, R10 = 1 megohm, } watt 
R11, R12 = 50,000 ohms, 2 watts 

regard to the SP6I head amplifier and this was 
adequately dealt with by G3GW in a previous 
issue (Short Wave Magazine, February, 1949). 
The gain will be found sufficient for any type 
of moving coil or crystal microphone. 

This modulator is capable of responding to 
40 cycles adequately and with some moving 
coil types this may have to be reduced. The 
value of C4 should be lowered until the 
required characteristic is obtained. For 
crystal microphones, which usually have 
insufficient bass response, it was found that 

Ri3, R16 = 5.000 ohms, 4 watt 
R18 = 5,000 ohms, 10 watts 

R14, R15 = 250,000 ohms, 4 watt 
R17 = 750 ohms, 4 watt 
R19 = 50 ohms, I watt 

R20, R21 = 30 ohms. i watt 
RFC = 6 turns 18 SWG, spaced length 4 -in. 

diam. resistor 
Ch.1 = 40 H, 30 mA 
Ch.2 = 15-20 H. 150-200 mA 

TI = 1 : I coupling transformer 
T2 = Modulation transformer, 100 -watt 

loading 
VI = SP61 
V2 = 6SN7 

V3, V4 = ML6 
V5, V6= 807 

top was materially increased by this circuit. 
Quality reports have been excellent on all 

bands, and such reports are not now asked for 
as nine out of ten stations comment on its 
excellence before being asked ! 

As a postscript it might be added that, on 
dummy load, it was found possible to run the 
807's in the PA up to 250 watts and to achieve 
100 per cent. control with this modulator and 
it was done for hours as a test of both 
modulator and PA, proving entirely 
satisfactory. 
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NEW QTH's 
This space is available for the publication of the addresses of all holders of new callsigns, or changes of address of 
transmitters already licensed. All addresses published here are automatically included in the quarterly issue of the Call 
Book in preparation. QTH's are inserted as they are received. up to the limit of the space allowance. Please write 

clearly and address on a separate slip to QTH Section. 

DL2PD 

G2TJ 

G3BVP 

G3DCK 
GW3DFB 
G3DUZ 

GM3DYC 

GI3DZE 

G3EBM 

G3EEZ 

G3EFK 

G3EGF 

G3EOF 

G3FAT 

GI3FFF 

G3FGF 

G3FJU 

G3FJY 

G3FLO 

G3FMR 

G3FRF 

G3FTU 

G3FVH 

G3FVN 

G3FWP 

G3FXD 

G3FXS 

G3FYV 

G3FYZ 

G3FZW 

G3GAG 

GI3GAL 
G3GBA 

G3GBT 

G3GCZ 

G3GDB 

G3GDC 

G3GDG 

G3GDJ 

J. S. Chandler (ex-DL2LM), c/o 11 Ash 
Road, Saltley, Birmingham, 8, Warks. 

T. P. Auzeas, 33 Fairfield Drive, Perivale, 
Middlesex. 

E. R. Taylor (ex-D2CR), 12 Marton 
Avenue, Didsbury, Manchester, 20. 

J. A. Smith, 56 County Road North, Hull. 
J. Fikrle, 100 Colcot Road, Barry, Glam. 
B. Froggatt, 18 Smithy Moor Avenue, 

Stocksbridge, nr. Sheffield, Yorks. 
A. N. Davidson, 990 Argyle Street, 

Glasgow, C.3. 
Ballymena and District Radio Club, 26 

Ballymoney Street, Ballymena, Co. 
Antrim. 

J. K. Carter, 74 Connaught Gardens, 
Palmers Green, London. N.13. 

A. Wakeman, 11 Cousins Street, 
Wolverhampton, Staffs. 

W. T. Clegg (ZS6VI), 16 Campden Road, 
South Croydon, Surrey. 

T. Kellett, Aysgarth, Lyndhurst Crescent, 
Gateshead, 9, Co. Durham. 

T. Gander, 2 Station Road, Cottesbrook, 
Northampton. 

K. W. Bullock, 10 Kenilworth Avenue, 
Prestwich, Manchester. 

Ballymena and District Radio Club, 26 
Ballymoney Street, Ballymena, Co. 
Antrim. 

R. E. Murphy, 22 Albert Street, Windsor, 
Berks. 

R. G. Crowther, 236 Westwood Lane, 
Welling, Kent. 

M. A. Pollard, 15 St. Margarets Road, 
Oxford. 

R. N. Lake, 10 Larkman Lane, Norwich, 
Norfolk. 

T. Dwyer, 6 Royal Avenue, Chelsea, 
London. S.W.3. 

W. C. King. 70 Raver Court, Clapham 
Road, London, S.W.9. 

J. R. Jones, Jesmond, Hartley Park View, 
Pontefract, Yorks. 

W. R. Ohlsen, 22 National Avenue, Hull, 
Yorks. (Tel. : Hull 10271). 

R. Machin, Roseleigh, New Road, 
Barlborough, Chesterfield, Derbyshire. 

K. W. Keenan, 7A Linaker Street, 
Southport, Lancs. 

F. H. Simkiss, 14 Uffculme Road, 
Stirchley. Birmingham. 

F. C. Simkiss, 14 Uffculme Road, 
Stirchley, Birmingham. 

H. G. Gosling, The Bungalow, Walton- 
le-Wolds, Loughborough, Leics. 

G. Williamson. 351 Whitegate Drive, 
Marton, Blackpool, Lancs. (Tel.: 
Marton 0819). 

E. A. Matthews, Gartmore, Hammerwich, 
Lichfield, Staffs. 

W. Eckersley, 25 Meanley Road, Gin -pit, 
Astley, Manchester, Lancs. 

S. H. Foster, 31 Belmont Park, Belfast. 
B. H. Adams, Clock House, Hayes Wood, 

Pembury, Kent. (Tel. : Pembury 297). 
S. Wood, 21 Hulme Road, Heaton 

Chapel, Stockport, Cheshire. 
Rev. F. C. Dorken, B.D., 211 Manchester 

Road, Walmersley, Bury, Lancs. 
G. A. Bird, 118 Woodpecker Road, New 

Cross, London, S.E.14. 
T. W. Savage. 34 Pound Avenue, 

Stevenage, Herts. 
R. P. Towel', 6 Clinton Avenue, East 

Molesey, Surrey. 
R. B. Wilson, 9 Hereford Road. Derby. 

GM3GDS W. J. Graham, Main Street, Douglas 
Lanark, Scotland. (Tel. : Douglas, 
Lanark, 237). 

G3GDT Ariel Radio Club, BBC European Service, 
Bush House, Aldwych, London, W.C.2. 

GM3GDX W. M. Hamilton, 99 Clydesdale Street, 
New Stevenston, Motherwell, Lanarks. 

G3GEB C. H. Ern, 98 Wetheral Drive, Stanmore, 
Middlesex. 

G3GEH W. G. Dyer, 188 Gunnersbury Avenue, 
Acton, London, W.3. (Tel.: Acorn 
3778). 

G3GEJ L. M. Airey, 444 North Road, Darling- 
ton, Co. Durham. 

G3GEU E. H. Hildreth, 17 Peebles Avenue, West 
Hartlepool, Co. Durham. 

G3GFD D. Skirrow, 13 Thornbury Grove, 
Bradford Moor, Bradford, Yorks. 

G3GFF J. D. Spittle, 68 Capel Gardens, Pinner, 
Middlesex. 

G3GSE C. W. Leftwich, 119 Church Lane, 
Kingsbury. London, N.W.9. 

G3GW/A F. H. Lane, c/o Sgts' Mess, R.A.F. 
Station, Swingate, Dover. 

G3HOL R. G. Holl, 76 Humber Road, Stoke, 
Coventry, Warks. 

G4SC D. G. Scott, 5 Wood End Lane, Kemp- 
ston, Beds. (Tel. : Kempston 3249). 

G5BT/A C. W. Crook, 8- Clayton Avenue, 
Culcheth, Lancs. (Tel. : Culcheth 3275) 

G5MI N. Norman, Chantry Grove, Hadleigh 
Road, Sproughton, nr. Ispwich, 
Suffolk. 

GSUK M. B. Buckwell, Riverview, Undercliff 
Gardens, Leigh -on -Sea. 

G5YM H. J. Edwards. 52 Godalming Avenue, 
Wallington, Surrey. 

G6QM A. J. Mathews, 26 Hillfleld Avenue, 
Hornsey, London, N.8. 

CHANGE OF ADDRESS 
G2AIM C. E. Clarke, 64 Cecil Park, Pinner, 

Middlesex. 
G2BJW R. A. Lucas, 38 Junction Road, Gilling- 

ham. Kent. 
GM2CHN D. Niven, 31 Glover Street, Arbroath, 

Angus. 
G2FST T. Almond, 48 Kinsale Road, Knowle, 

Bristol, 4. 
G2HCZ E. S. G. Fish, 107 Eton Road, Ilford. 

Essex. 
G3AAE J. D. Kay, 68 Upton Road, Slough, 

Bucks. 
G3AFF R. Short, 76 Roman Grove, Portchester, 

Hants. 
G3AGZ S/Ldr. R. A. Evenett, A.M.Brit.LR.E. 

(ex-ZE2JI), 231 Albert Road, London, 
N.22. 

G3ANJ A. J. Wall, 12 Lanchester Road, Kings 
Norton, Birmingham, 30. 

G3FPR K. A. Eaton, Basement Flat, 44 St. 
Mildreds Road, Ramsgate, Kent. 

GSVS V. A. Sims, The Lodge, Hedsor View, 
Maidenhead Court, Maidenhead, 
Berks. 

G5WW P. M. Carment, .Assoc.Brit.I.R.E., 
Weybrooks, Medmenham, nr. Marlow, 
Bucks. 

G8PG A. D. Taylor, 37 Pickerill Road, 
Greasby, Cheshire. 

CORRECTION 
H. Crowther, 22 Mandale Road, Horton 

Bank Top, Bradford, Yorks. 
Benton Radio Club, Hon. Sec. : D. King, 

60 Haw Lane, Yeadon, nr. Leeds, 
Yorks. 

G3HA 

G5QQ 
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eze Ihee 
The Next R.A.E. 

This year's Radio Amateurs' Examination is 
to be held on May 10 next, and entries are 
required by March 1. Intending candidates 
should apply through their local Technical 
College (or the Education Authority), as the 
Examination is under the control of the City 
and Guilds of London Institute, and is held at 
local centres all over the country. Details 
iespecting exemption qualifications (either for 
the R.A.E. itself or the Morse Test) are con- 
tained in Form E -in -C 428, obtainable from the 
Office of the Engineer -in -Chief, Radio Branch 
W5/5, G.P.O., London, E.C.1. 

To assist those who will be sitting the forth- 
coming Examination, we shall be dealing in 
detail with the questions set for the last 
R.A.E. in our Short Wave Listener ; the current 
(February) issue contains the first of the series 
of answers. Copies are available at ls. 4d., 
post free, from the Circulation Manager, 
Short Wave Magazine, Ltd. 

Change of Address 
The expansion of our business requiring 

increased office accommodation, we are now 
to be found on the ground floor at 53 Victoria 
Street, Westminster, London, S.W.1, two 
doors along from No. 49. The telephone num- 
ber remains ABBey 2384 (three lines). All 
correspondence should henceforth be directed 
to this address. 

Berry's Catalogue 
A comprehensive and well -illustrated Radio 

and Electronic Parts Catalogue is now being 
issued, price 6d., by the old -established concern 
of Berry's (Short Wave), Ltd., 25 High 
Holborn, London, W.C.1. They do a large 
business not only with amateurs at home and 
abroad, but also with Government depart- 
ments and the big radio and industrial con- 
cerns. An interesting order recently was that 
for 40 special Tx/Rx units for operation in the 
Falklands, in connection with the new season's 
programme of survey and exploration work. 

New QTH Note 
The winter 1949-50 issue of the Radio 

Amateur Call Book is now being distributed. 
The British section contains all addresses 
appearing in our "New QTH" feature up to 
and including the listing for November last. 

The necessary additions, corrections and 
amendments-based on information gathered 
by us-have already been sent in to the pub- 
lishers for revision of the next quarter's Call 
Book (Spring 1950). 

Eric Spencer, G4HV 
It is with the deepest regret that we have to 

announce the death on December 30 last of 
Eric Spencer, G4HV, principal of Odeon 
Radio, at the early age of 40. He had been in 
poor health for a long time with a severe 
internal complaint, and had spent the last 
twelve months of his life in bed. On the air 
from his bedside, and game to the end, he had 
his final QSO on December 18 with VK2AP. 

Index, Vol. VII 
The next issue of the Short Wave Magazine 

(March, 1950) will be No. 1 of Vol. VIII, and 
will contain a complete Index to the series of 
twelve issues concluded with the present 
month. As in previous years, the Index itself 
will be a loose supplement for binding in with 
Vol. VII. 

Correction 
In our January issue, the Speda Products 

advertisement on p. 870 contained a serious 
printing error, for which we offer our apologies 
to all concerned. The address should be 
Gtimsby, and not as given. In order to 
minimise the effects of this as far as possible, 
the postal authorities were informed and 
asked to forward mail to the correct address. 

TVI-and the Public 
We were very interested to see the copy of 

a letter on the subject of TVI circulated to the 
local press by the Committee of the Worthing 
and District Amateur Radio Club. It was 
duly published by two papers and explained 
very clearly the relationship between the 
public, the 18 or so amateur transmitters in the 
Worthing area, and the G.P.O. Pointing out 
that amateur operation is very strictly con- 
trolled and that amateurs are reasonable 
beings who have no wish to interfere with their 
neighbours' reception, the statement makes it 
clear that the right course is always to ask for 
G.P.O. assistance where there seems be 
ground for complaint. 
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The other man's station W6LRU 
Featured this month is the station owned 

and operated by D. H. Stansifer, W6LRU, of 
4427 Pescadero, San Diego 7, California, 
U.S.A. The appearance of a W6 in this space 
is unusual, but what makes it really remarkable 
is that by W6 standards he is QRP-for 
W6LRU does not exceed an input of 100 watts. 

First licensed in 1934, for seven years 
activity was confined to 7 and 14 me CW with 
an input of 40 watts and a home -built TRF 
1-V-1 receiver. The equipment now in use and 
pictured above is VFO 6J5 -6V6 into 6V6-6V6- 
807-P/P 809's running the 100 watts on CW 
and 'phone. Cathode modulation is employed, 
using 57-53-P/P 2A5's and a crystal micro- 
phone. The Rx is an HQ -129X with Q5'er and 
a DM -36 converter for Ten. 

The aerials are a 4 -element close -spaced 10 - 
metre beam, mounted three feet above a 3 - 
element array for Twenty. Both beams are 
remotely controlled, with Selsyn indicators, 
and are fed through 2 -in. open -wire line. For 
7 me operation, a quarter -wave vertical rod, 

made of aluminium tubing, is used. 
On this equipment, and in competition with 

what W6LRU calls "the blundering kilowatts" 
of some of the other W6's, he has been able to 
achieve some excellent results : WAZ with 
110C, DXCC, BERTA, WBE, WAS and 
WAC on both CW and 'phone, with a total of 
125 countries confirmed of the 150 worked. 
Right on the edge of the ocean, only half á mile 
from the Blue Pacific, W6LRU finds that 
operating under what are QRP conditions in 
an area crowded with high-powered stations 
can be great fun and very satisfying, even if 
it is at times discouraging. 

W6LRU concludes his note by remarking 
that he sent the details to us in the hope that 
a brief account of his station and results would 
be of interest, and possibly encouraging, to 
other QRP operators. Well, it is all a question 
of degree -100 watts is not low power in this 
country, but it is in California, so that the 
force of his argument remains. Thank you, 
Don ! 
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THE MONTH WITH THE CLUBS 
FROM REPORTS 

From this month's reports it is evident that whereas 
some Clubs take MCC in their stride as "just another 
Club activity," others suffer considerable disorganisation 
as a result of the Contest. This should prove something or 
other, but we don't quite know what-unless perchance it 
is that a well -organised Club is prepared for activity on the 
air and can cope with it without becoming too breathless ! 

This month we reproduce reports from a total of 35 
Clubs. Some of these reports were sent in for the January 
issue, from which they had to be held out to make room 
for the Contest story. The movement as a whole is 
obviously in a fine healthy state, and most Clubs flourish- 
ing, but we should like to see a few more original ideas 
introduced into meetings. So many do not seem to pene- 
trate outside the closed circuit of Junk Sales, Brains Trusts 
and Talks. Let us hear from any individual members who 
have Bright Ideas, and we will put them at the disposal of 
the Clubs as a whole. 

Next month's deadline is the earliest ever-February 7. 
This is necessitated by the fact that the short month brings 
the March issue out on the 3rd of that month. Please get 
those reports in as soon as you read this, and forward them 
to Club Secretary, Short Wave Magazine, 53 Victoria 
Street, London, S.W.I. 

And so to the reports .... 
Lincoln Short Wave Club.- 
This Club held its first Annual 
Dinner in' December, and 
reports a huge success. At the 
AGM, later in the month, the 
Chairman, Treasurer and 
Secretary were re-elected. A 
Club Net operates on 7200 kc 
at 1000 every Sunday ; any 
active amateurs in the neigh- 
bourhood are invited to join 
in. It is hoped, during the 
coming year, to devote more 
activity to "Short Wave" 
matters, as suggested by the 
Club's title. 

Grafton Radio Society.-We 
are told by the Secretary that 
every member of Grafton did 
a turn on watch during the 
recent MCC event, and every 
assistant operator admits to 
learning much from the experi- 
ence. The Club consider this 
the most important aspect of 
the Contest. Meetings con- 
tinue, every Monday, Wednes- 
day and Friday at 7.30 p.m. 

City of Belfast YMCA Radio 
Chub. -The AGM was held 
recently, and a full programme 

has been arranged for the 
coming season. The Belfast 
YMCA celebrates its centen- 
ary this year, and the Radio 
Club's claim to be the oldest 
in the British Isles has never 
been challenged. A class for 
the R.A.E. has already been 
started, a practical class is 
under way and Morse instruc- 
tion is given on Tuesdays at 
8 p.m. For February 18, a 
visit has been arranged to the 
Control Room, Belfast Air- 
port. 

Catterick Amateur Radio 
Club.-This Club is, for the 
moment, QRT, the licence - 
holder having been posted 
But it is hoped that G3CIO 
will be back on the air shortly. 
Recent lectures have covered 
CRO's, 420 mc, Amateur TV 
Transmissions and "The 10 
Set." During January, a visit 
was paid to the BBC at Moor - 
side Edge. 

Eastbourne & District Radio 
Society.-Meetings continue 
at The Friends' Meeting 
House, Wish Road, 7.30 p.m. 

on the first Friday in the 
month. At a recent meeting 
the members heard an' inter- 
esting lecture on the 16 -mm 
Projector 'and Sound Equip- 
ment, given by Mr. Pratt, of 
Burville Industries, East- 
bourne. 

ECCLES, LANCS 
AND DISTRICT 

It is hoped to form a Club in 
the Eccles district, and all who 
might be interested are asked to 
get in touch with Mr. Sidney 
Watkin, 6 Stanley Avenue. 
Eccles, Lancs. A club -room has 
already been offered ; all it 
needs now is the members to till 
it 

Enfield Radio Society.-This 
Club has now taken over new 
premises at St. James Hall, 
Durants Road, Ponders End, 
where meetings are held every 
Monday at 7 p.m. Facilities 
are available for construc- 
tional work, and new members 
interested in radio and tele- 
vision will be welcomed. 

Exeter & District Radio 
Society.-The winter session 
is going nicely, with lectures 
on D -F, Radiolympia, 
Apparatus Design, Television, 
The WIT Act and FM. The 
Mullard film - strip on 
"Valves" has also been shown. 
A club newsletter is circulated, 
and meetings are on Thursdays 
at 7 p.m. 

Forfar & District Amateur 
Radio Club.-Readers are 
asked to note the corrected 
address of the Club Secretary, 
in the usual panel. The 
Club's own address is now 
168 East High Street, Forfar. 

Lewes Amateur Radio Club.- 
Welcome to this newly - 
formed Club, which meets 
every Friday at 7.30 p.m. in 
the Southover Grange. While 
there seems to be a shortage 
of licensed amateurs in the 
district there is no lack of 
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"potentials," judging by the 
attendances at recent meetings. 
New members will be wel- 
comed any Friday at the 
Grange. 

Midland Amateur Radio 
Society. --The festive gathering 
just before Christmas was 
highly successful and many 
members journeyed great 
distances to attend. Another 
meeting was held on January 
17, at the Imperial Hotel, 
Birmingham. 

Newbury & District Amateur 
Radio Society.-This newly - 
formed Club held its third 
meeting in December. Al- 
though its strength was then 
only 10 members, a vigorous 
publicity drive was being 
launched, and it is hoped that 
this will have borne fruit by 
now. We look forward to 
hearing that the Club is 
flourishing. 

DEPTFORD AND 
DISTRICT 

Although no Club exists as 
such, we have been asked to 
state that Radio Classes are 
being held every Wednesday and 
Thursday. 7.45 p.m., at Deptford 
Men's Institute, Childeric Road 
School. New Cross, S.E.14. 
They cover the Fundamentals of 
Radio, and Morse instruction is 
also given. 

Romford & District Amateur 
Radio Society.-The 1950 
officers were elected at the 
AGM, and the year's activities 
reviewed by the Chairman. 
The future programme was 
also discussed and it is in- 
tended to send a monthly 
newsletter to members. An 
R107 receiver is being pur- 
chased, -and this will be used 
both as the station receiver 
and for D -F Contests. New 
members will be heartily wel- 
comed by the Hon. Sec.- 
QTH in panel. 

Slade Radio Society.-Future 
events are as follows :- 
February 3, Exhibition of 
Members' Television Re- 
ceivers. February 17, a talk 
on Television Components 
for the Home Constructor. 
February 18, visit to Police 
Radio Headquarters, 3 p.m. 

All meetings are held on 
alternate Fridays, 7.45 p.m. 

Stourbridge & District Amateur 
Radio Society.-At the 
December meeting G2AU 
gave an interesting and in- 
structive talk on TVI. A good 
attendance was recorded, and 
members picked up some use- 
ful hints on the prevention of 
interference. In January, 
G2RQ lectured on the Clapp 
VFO. The Society is holding 
a competition for two Trophies 
awarded by the President and 
is entering gear in a Hobbies 
exhibition. Meetings are on 
the first Tuesday and third 
Friday of the month. 

Thames Valley Amateur Radio 
Transmitters' Society.-A 
highly successful Dinner, 
Cabaret and Dance were held 
in December, and the Club's 
success in NFD was duly 
celebrated. Prizes in the draw 
amounted to a value of about 
£100. On January 4, the 
AGM was held, the year's 
activities reviewed and the 
Balance Sheet passed. The 
new Committee was voted 
into office. G5LC is President 
and G3HAE Secretary. 

Wanstead & Woodford Radio 
Society.-This Club has not 
much to report, but the 
Secretary remarks that they 
would like to see some of 
their old members more often. 
They continue to meet at 
Wanstead House on Tuesdays. 

Wessex Radio Society.-Yet 
another newcomer, recently 
formed and meeting fort- 
nightly with some 10 members. 
Talks have been planned, also 
visits to local BBC stations and 
a Field Day. Membership is 
open to all, and it will be the 
Club's policy to encourage 
the novices and to help them 
through the R.A.E. 

Whittington Radio Club.- 
And welcome to yet another 
new one ! Meetings are held 
every Wednesday, 7 p.m., in 
the Angel Club Room, South 
Street, New Whittington, 
Chesterfield. See panel for 
Secretary's QTH. 

Worthing & District Amateur 
Radio Club.-This Club con- 
tinues to flourish, judging by 
"Ragchew," is official 

journal. The February meet- 
ing will be on the 13th at the 
Adult Education Centre, 
Union Place, at which there 
will be a talk on Meters and 
Test Equipment. On March 
13, the Regional Radio Officer 
of the GPO will talk on TVI, 
and it is hoped that the April 
meeting will take the form of 
a social evening. 

GATESHEAD AND 
DISTRICT 

A small group in Gateshead 
are endeavouring to form a 
Club, and all persons interested 
are asked to get into touch with 
G3EGF, Aysgarth, Lyndhurst 
Crescent, Low Fell, Gateshead 
9. or with G3DIJ. 109 Brighton 
Road. Gateshead 8. 

Brighton & District Radio 
Club.-The AGM in January, 
was well attended. Past 
activities were reviewed and 
plans made - for the future. 
Two talks and demonstrations 
of sound recording were 
given. The January pro- 
gramme included talks on 
Radio Servicing, Radio 
Control of Models, and a 
discourse by the Hon. Sec. on 
"Cats Whiskers and All 
That." 

Nottingham Short Wave Club. 
-Meetings are held every 
Monday, 7.30 p.m. at The 
Old Boys Club, Middle 
Street, Beeston. A good pro- 
gramme of lectures has been 
drawn up, and the Club Tx 
transmits slow Morse every 
Thursday, 1.9 mc, from 2000- 
2030. 

Cheltenham Amateur Radio 
Society.-This Club took part 
in a Hobbies Exhibition spon- 
sored -by Cheltenham Corpor- 
ation, and operated a trans- 
mitter on the Club stand. 
The Mayor of Cheltenham 
spoke over the transmitter 
and exchanged greetings with 
stations in Belgium and the 
Isle of Man. 

Berwick -on -Tweed Radio 
Society.-This Club is 
flourishing, and attendance at 
the January meeting was 27. 
The members are investigat- 
ing "flutter" on 28 mc, with a 
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Part of the Sutton & Cheam Radio Society's stand at a recent exhibition locally. G4DH/A was operated on 1.7 and 
3.5 mc, and in this picture G2AYC (president. Sutton & Cheam) Is at the microphone. Some very fine home -built 

equipment was on view and the Society's stand was a centre of constant public Interest. 

view to proving, or disprov- 
ing, a suggestion that gales 
are preceded by fluttering 
signals on that band. 

Edinburgh-Lothians Radio 
Society.-The fortnightly 
meetings continue, at 25 
Charlotte Square, the next 
date being February 16, at 
7.30. The change to Thurs- 
days will be permanent. At 
recent meetings talks were 
given by GM3BQO (Con- 
version of RFU24 for 10 
metres) and K. Senior (Con- 
version of SCR522 for 2 
metres). New members will 
be heartily welcomed. 

Wirral Amateur Radio Society. 
-The recent Constructional 
Contest was a great success. 
The judges (G6OM, G8NL 
and G2OA) complimented 
members on the high stan- 
dard of workmanship. 
Winner was G3ELR (Low - 
Power Aerial Tuning Unit), 
second G2AMV (VFO), 
third G3DLF (CRO). 
February meetings will be on 

the 8th and 22nd, both at 
YMCA, Whetstone Lane, 
Birkenhead, at 7.30. 

Swindon & District Short Wave 
Society.-Meetings have been 
erratic owing to the lack of a 
permanent clubroom, but 
they are now being held on the 
first Saturday, 7.30 p.m., at 
the Connaught Cafe, Crom- 
well Street, Swindon. 

Chester . & District Amateur 
Radio Society.-Recent meet- 
ings have dealt with CRO's, 
Junk Sales, Festive Evenings 
and the official opening of the 
new HQ by the President. 
Forthcoming events will be 
lectures, films, a receiving 
contest, Morse classes and the 
Annual Dinher. Meetings are 
held every Tuesday, 7.30 p.m., 
at the Tarran Hut, YMCA 
Grounds, Chester. 

Coventry Amateur Radio 
Society.-At the December 
meeting G2FTK gave a talk 
on the Amateur Radio Exhibi- 
tion ; a Dance and Social was 

held at Christmas ; and the 
first January assembly heard 
G2LU on "Working DX." 
On January 16, a lecture and 
demonstration on Television 
Aerials was given by a member 
of a local firm. 
West Somerset Radio Society. 
-This Club unfortunately 
had to cancel its MCC entry 
owing to the illness of the Hon. 
Sec. He is well again, we are 
glad to report, and the club is 
holding its AGM late in 
January. Several members are 
getting good TV signals from 
Sutton Coldfield, and member- 
ship is increasing because of 
support from Taunton and 
district. Still more members 
from this direction are hoped 
for. 
West Kent Radio Society.- 
This Club is anxious to con- 
tact more potential members 
in the region of Tunbridge 
Wells, Tonbridge, Sevenoaks 
and Crowborough. It meets 
on the second and fourth 
Wednesdays at Culverden 
House, Culverden Park Road, 

B 
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Tunbridge Wells, where a 
cordial welcome awaits any- 
one interested in radio. 

West Middlesex Amateur 
Radio Club.-This Club 
flourishes, and meetings have 
been devoted to lectures and 
to an amusing and profitable 
Junk Sale. Future plans 
include talks on Amateur 
Receivers and Multivibrators. 
Meetings are on the second 
and fourth Wednesdays at the 
Labour Hall, Uxbridge Road, 
Southall. 

Clifton Amateur Radio Society. 
-This Club now has its own 
call (G3GHN) and will be on 
the air shortly (Top Band and 
3.5 mc) for contacts with 
amateurs and other Clubs on 

Friday evenings. The Christ- 
mas Hamfest was a great 
success, and the "Club 
Champion," Mr. D. W. Bruce, 
was presented with a minia- 
ture cup for 1949. 

Neath, Port Talbot & District 
Amateur Radio Club.- 
Activity continues on an 
increasing scale, twelve new 
members having been enrolled 
in the past few months. At 
the January meeting GW3XY 
gave a talk to beginners on 
Radio Fundamentals. Slow 
Morse practices continue to 
be well supported. 

Kingston and District Amateur 
Radio Society.-This Club has 

resumed its meetings since the 
Christmas festivities, and the 
Net on 3,750 kc continues to 
run smoothly. Next meeting 
is on February 15, at the new 
QTH, Penrhyn House ; it will 
include a Junk Sale and a 
Brains Trust. 

Bradford Amateur Radio 
Society.-Attractions during 
February include a talk by 
Mr. A. R. Sugden on the 
"Connoisseur" pick-up (on 
the 14th) and a paper on 
Practical Aerials by G3FX 
(on the 28th). New members 
will be welcomed at either of 
these meetings at Cambridge 
House, 66 Little Horton Lane. 
The Club is also glad to see 
members of the public. 

NAMES AND ADDRESSES OF CLUB SECRETARIES : 

BELFAST : S. H. Foster, GI3GAL, 29 Dunluce Avenue, Belfast, N.I. 
BERWICK-ON-TWEED : W. Baker, G3AFL. 31 North Ten -ace. Berwick -on -Tweed. 
BRADFORD : V. W. Sowen, G2BYC, Rusbwood, Grange Park Drive. Cottingley, Bingley, Yorks. 
BRIGHTON : L. Hobden, 17 Hartington Road, Brighton. 
CATTERICK : M. Barlow, clo 2 Sgdn., 1 T.R., Royal Signals, Catterick Camp, Yorks. 
CHESTER : H. Morris. G3ATZ, 24 Kingsley Road, Boughton Heath, Chester. 
CHELTENHAM : S. Kelly. G3COZ, IO London Road. Cheltenham. Glos. 
COVENTRY : K. Lines, G3FOH, 142 Shorncliffe Road. Coventry. 
CLIFTON (S.E. LONDON) : W. A. Martin, G3FVG, 21 Brixton Hill. S.W.2. 
EASTBOURNE : R. Nugent, G2FTS. Field House, Windmill Hill, Hailsham, Sussex. 
EDINBURGH (LOTHIANS) : I. Mackenzie, 41 Easter Drylaw Drive, Edinburgh 4. 
ENFIELD : F. Tickell, 10 Cowdrey Close, Enfield. Middlesex. 
EXETER : D. W. Thomasson. Ayton Cottage. Matford Avenue, Exeter. 
FORFAR : A. F. Ferguson, 3 Osnaburg Street, Forfar. 
GRAFTON (N. LONDON) : W. H. C. Jennings. G2AHB, Grafton LCC School, Eburne Road, London, N.7. 
KINGSTON : R. Babbs, 28 Grove Lane, Kingston, Surrey. 
LEWES : M. B. Beck, 5 Grange Road, Lewes. Sussex. 
LINCOLN : G. C. Newby. G3EBH, The Vicarage, Nettleham, Lincoln. 
MIDLAND : A. W. Rhodes, 135 Woolmore Road, Birmingham 23. 
NEATH AND PORT TALBOT : W. R. Petheram, GW3CIJ, 7 Tynyrheol Avenue, Tonna, nr. Neath, Glam. 
NEWBURY : A. W. Grimsdale. 164 London Road, Newbury, Berks. 
NOTTINGHAM : R. Woodward. 125 Granville Avenue, Long Eaton. Nottingham. 
ROMFORD : D. L. K. Coppendale, G3BNI, 9 Morden Road, Chadwell Heath. Essex. 
SLADE : C. N. Smart. 110 Woolmore Road, Birmingham 23. 
STOURBRIDGE : W. A. Higgins, GSGF, 28 Kingsley Road, Kingswinford, Brierley Hill, Staffs. 
SWINDON : P. Greenwood. G2BUJ, 49 Western Street, Swindon. 
THAMES VALLEY : Major A. Eden, G3HAE. 31 Chatsworth Crescent. Hounslow, Middlesex. 
WANSTEAD : R. J. C. Broadbent, G3AAJ, Wanstead House, The Green. London, E.11. 
WESSEX : L. H. Waine, 27 Summerleaze Park, Yeovil. Somerset. 
WEST KENT : G. B. Brewer, G4LJ, 80 London Road, Southborough, Kent. 
WEST MIDDLESEX : H. C. Bostock, G3BWC, 1 Grange Road, Hayes, Middlesex. 
WEST SOMERSET : T. C. Bryant. G3SB, 16 The Parks. Minehead, Somerset. 
WHITTINGTON : W. Watson, 44 Handley Road. New Whittington. Chesterfield, Yorks. 
WIRRAL. : R. A. Browning. 24 Norbury Avenue, Bebington, Cheshire. 
WORTHING : R. Forge, G3FRG, 2 The Plantation, Worthing, Sussex. 

MONEY FOR-DX 

An operator we know, very keen on DX 
and new countries and all that go with them, 
had an equally enthusiastic young SWL 
friend. The SWL was more than usually 
competent at winkling out the real DX, so he 
was told he would earn 3d. for every new call 
he heard and reported (by telephone) to the 
operator-so long as it was worth chasing. 

The partnership had to be terminated because 
not only did the telephone ring almost con- 
tinuously, and the threepences pile up 
accordingly, but the amateur who had con- 
ceived this ingenious scheme lost a lot of 
"face" because he was quite unable to act on 
the information nearly as fast as it was being 
fed to him. - 
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NEWS about FOUR EDDYSTONE RECEIVERS 
EDDYSTONE 680' Communications Receiver 
Coverage 30 Mc/s to 480 Kc/s (10 to 620 metres) 
continuous. Export orders to take priority BUT 
WEBB'S HAVE A FEW `680' RECEIVERS 
IMMEDIATELY AVAILABLE FOR THE HOME 
MARKET. Fully informative brochure free on request. 
EDDYSTONE '680' RECEIVER-Price £89/51-. 
(No Purchase Tax). 

EDDYSTONE '670 ' Marine Receiver 
Designed primarily for ship's cabin listening working 
from A.C. or D.C. 110-200-230v. DEPENDENT ON 
EXPORT ALLOCATIONS A SMALL NUMBER 
OF '670' RECEIVERS ARE AVAILABLE FOR THE 
HOME MARKET. The home listener requiring an 
efficient and reliable A.C.-D.C. receiver is invited to 
enquire from WEBB'S as to availability. 
EDDYSTONE '670' Price, £39/7/6. 
Plus Purchase Tax £811912. 

r 

EDDYSTONE ' 750' Communications Receiver 
Uses 11 valves in a double superheterodyne circuit 
with variable selectivity. Covers 32 to 1 1 Mc/s and 
1465 Kc/s to 480 Kc/s. SUPPLIES OF THE `750' 
EXPECTED VERY SHORTLY, please ask Webb's 
for full technical details. EDDYSTONE '750' Price, 
£49/10/-. (No Purchase Tax) 

EDDYSTONE ' 710' All World Six Receiver 
An overseas receiver, six valves, including RF Stage 
and push-pull output. For operation from a 6v 
accumulator, a feature being the low current drain 
of 2.5 amperes. AVAILABLE EX STOCK AT WEBB'S 
FOR OVERSEAS ORDERS, ALSO LIMITED 
ALLOCATION FOR HOME. SALES. 
EDDYSTONE '710' Price £39/7/6. 
Plus Purchase Tax £8/19/2. (Purchase Tax is not 
applicable if exported). 

WEBB'S 1950 "CLEARANCE" SALE 
From 9.0 a.m. Monday, 20th March, for seven days. This 
is a genuine sale to make room for new stock. Much assorted 

, 

I apparatus and components will be offered at "give away" prices. 
TAREA NOTE OF THE DATE-WEBB'S SALE, 20th MARCH, 1950 I 

lyebbs gad4, * 1t,soHo sr, OXgORD ST.A LONevN, Wt. 
Telephone : GERrard 2089 Shop hours : 9 a.m.-5.30 p.m. Sats.: 9 a.m.-1 p.m. 

TELCON 
RF CABLES 
Contribute to the 

efficiency of 
MODERN RADIO 

TECHNIQUE 
* 

A complete range of co -axial and balanced twin summed and unscreened TELCON Cables is 
available for the reception and transmission of radio frequencies up to the centimetre range. 
In all of these " TELCOTHENE "* is employed as the dielectric with " TELCOVIN " as a 
protective sheathing. " TELCOTHENE " insulated " hook-up " wire and sleeving in all sizes 
are also produced. Full technical data is contained in the Teleon R.F. brochure. 
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD PT * Telcothene (Regd.)- 
Head Office: 22, OLD BROAD ST., LONDON, E.C.2. Tel : LONdon Wall 3141 

polythene processed 

En uiries to : TELCON WORKS, GREENWICH, S.E.IO. Tel : GREenwich 3291Telra t provide spesi e 
V characteristics. 



948 SHORT WAVE MAGAZINE FEBRUARY 1950 

THE RADIO & ELECTRICAL MART (G3BSW) 
of 253-B PORTOBELLO ROAD, LONDON, W.II 
Remember, money back guarantee. Phone : Park 6026 Please add postage when writing. 

SPECIAL OFFER - 
Tele -Mains Transformers. Input 200/250v. 
Output 350-0-350v 250mA, 6.3v 4A, 4v 8A, 
4v 4A. Price 35/-. Carriage 4/6. LT windings on 
outside. 
Valves. 5U4G, 6/6 ; V960 EHT rectifiers, 5,000v 
I Oma, 6/6 ; 9001, 9002, 6/6 ; 9003, 5/- ; metal 
6K7,5/6 ; EF50, 5/6 954, 955, 3/6 ; 6V6, 6C8, 
807, 7/6 each ; 1T4 -1S5-154, 6/6 ; IR5, 7/6. 
Y63 Tuning Eye, 8/- ; 3S4, 8/6 ; 6L6, 10/6 
11726-12/6. All post paid. 
Selenium Rectifiers. H.W. 250v 60mA, 4/6 ; 

120mA, 6/6 ; 120A, 6/6. F.W.6 or 12v 1.5 A, 
10/6 ; 6 or 12v 4A, 25/-. Postage 6d. on each. 
RF24. Units converted to 28 mcs band, variable 
tuned with S.M. dial. f2, post 1/6. 
Osmor All -Wave Miniature Coil Pack, 
3=,"x2"x 1*" for 465 Kc. IF's, 33/6. Post paid. 
Mains Power Supply Unit. In black enamelled 
case, 9" x 6" x 5", contains heavy-duty transformer, 
rectifier valve, smoothing choke, condensers, 
panel light switch and fuses. Input 200/260v AC. 
Output 6.3v at 3.5 amps. H.T. 350v at 80 ma. 
Power unit for R1155-R1132A, etc. Jones Plugs 
supplied with each. Price E3/5/-. 
250 -watt Double -Wound Transformers, 230v 
110v. Made by G.E.C. With steel shroud. New, 
f2/7/6 each, carriage paid. 
3f" Speakers, P.M., 8/6 each, plus 9d. postage. 
5" P.M., 10/6 each, plus 1/- postage. 
8", 16/- each, plus 1/- postage. 

10", 25/- each, plus 1/6 postage. 
Twin Gang 005 Mfd. variable condensers, 5/6. 
Three -gang, 8/6. All post paid. 
New 1 N34 Crystal Diode Cartridges, 5/3. 
Post paid. 
Mains Transformers. Our own make. Input, 
200/240v, output 6.3v 1-5A, 7/6. Post 9d. 6.5v x 
6-5v 2A, 21/6, post 9d. 6.3v 4A, 21/6, post 9d. 
4v 8A. 21/6, post 9d. 250v 60ma, 6.3v 1.5A, 
16/6, post If-. 275-0-275v 120 ma, 6.3v 3-5A, 
5v 2.5A, 21/6, post 1/-. 300-0-300v 120ma, 
6.3v 3.5A, 5v 2.5A, 21/6, post 1/-. 
Miniature Condensers, in ali cans. 450v 8 mfd., 
3/6. 8 x 8 mid., 4/9. 32 mid., 4/9. Post paid. 
Miniature Slow Motion Dials. 100-1 worm 
geared, 2f"x2". Beautifully made, 3/6 each. 
Post 6d. 
TU9B Units. Complete in black crackle cases, 
17/6. Carriage paid. 
UHF Coil Turrets, 8 coils on rotary switch, 
10 to 70 mcs, enclosed in plated metal drum 
31" dia., 5/. each. Post 9d. 
0-500 Microammeters, 2" 500 ohm internal 
resistance, 7/6 each. Post 6d. 
U.S. Army Morse Keys. New and boxed, 
2/6 each. 
U.S. Carbon Microphones, as used with 
Type 58 sets, 2/6. Post 6d. 
Phone Adaptors. Converts low impedance 
phones to high impedance; 1/-. Post 6d. 

SOUTHERN RADIO'S WIRELESS BARGAINS 
T.R. 1198. Six -valve Super -het Receivers. Complete with 
Circuit, 22/6. 
CRYSTAL MONITORS. Complete in ease, less crystals, 6/-. 
With two crystals. 16/6 
CRYSTALS. American and British 2 -pin types from 2040 kcs. 
-to 38 mcs., 6/- each. Twelve assorted frequencies, 60/-. 
SECTIONAL AERIALS. 8 f t. interlocking, 3/6. Base for same, 2/6. 
BENDIX COMMAND RECEIVERS. B.C. 454 (49-100 metres). 
B.C. 455 (19-49 metres). Complete with six valves, 35/-, plus 1/6 
postage. A few only converted to 28-41 metres for television 
sound, 50/-. 
CONTROL BOXES, for B.C.. 453/4/5. Complete with blow motion 
dials. Volume controls, etc., 13/6. 
TRANSMITTER -RECEIVERS. Type 58, Mark I. Complete in 
original custom with vibrator pack, batteries, etc., £19. 
R.A.F. BOMBSIGHT COMPUTERS. Complete with motors, 
gyro, gears, blowers, etc., etc., 65/-, plus 5/- carriage. The best 
component value ever offered. 
INDICATOR UNITS. 929a. Complete with 7 valves C.R. tube, 
3BF1 and all components In metal case. Ideal for oscilloscope 
conversion, 44/-, plus 5/- carriage. 
CONTACTOR TIME SWITCHES, by Smith or Veneer, 10 -hour 
movement with thermostatic control. Complete in sound proof 
case, 10/-, plus 1/4. 
RADIO COMPASS INDICATORS, with Selsyn motor, 3" dial, 
360 degrcée, 13/8. 
ROTOTHERM METERS. Chromium finish, 6/-. 
BRAZING LAMPS. 5 -pint size with extension hose and nozzle, 
40/-. 
SIGNALLING LAMPS. 6" lens. Complete in transit case with 
spare bulbs, cable, etc., 40/-. Smaller sizefor signalling. Complete 
in metal case with tapper, etc., 18/-. 
DELCO HAND GENERATORS. 6v at 4 amps. complete ready 
for use, 17/6. 
LUCAS GENERATORS. 12v input to 480v D.C., 10/-. 
SLEEVING. 1 mm. and 2 mm. 6/- gross yards. Minimum 
quantity one gross. 
LUFBRA HOLE CUTTERS. Adjustable from f" to 35". For use 
on wood, metal, plastic, etc., 5/8. 
WESTECTORS Wæ8 and W112, 6/4 per dozen. 
Thousands of bargain lines for callers. All goods unconditionally 
guaranteed. Please. send 254. for full publication list. 

SOUTHERN RADIO SUPPLY LIMITED, 
46 LISLE STREET, LONDON, W.C. 

GERrard 8858 

MAINS TRANSFORMERS, SCREENED, FULLY INTERLEAVED 
AND IMPREGNATED 

Hall Shrouded - 
H.8.63. Input 200/250v. Output 250/0/250v. 60 m/a 

6.3v 8 amps, 5v 2 amps . 15/6 
M.8.40. Windings as above. 4v 4 amps, 4v 2 amps .. 15/6 
11.8.2. Input 200/250v. Output 210/6/250v. 80 m/a 17/6 
11.8.30. Input 200/250v. Output 300/0/300v. 80 m¡a 17/8 
H.S.B. Input 200/250v. Output 350/0/350v. 80 m/a 17/6 
11.8.2X. Input 200/250v. Output 250/0/250 v. 100 m/a 19/6 
11.8.301. Input 206/250v. Output 300/000v. 100 m/a 19/6 
11.8.3X. Input 200/250v. Output 350/0/350v. 100 m/a 19/6 
Fully Shrouded - 
F.8.2. Input 200/200v. Output 250/0/250v. 80 m/a 19/6 
F.8.30. Input 2001250v. Output 300/0/300v. 80 m/a 19/6 
F.0.3. Input 200/250v. Output 350/0/350v. 80 m/a 19/8 
F.8.I.X. Input 200/250v. Output 250/0/250v. 100 m/a 21/6 
F.S.30X. Input 200/250v. Output 300/0/300v. 100 m/a 21/6 
F.0.3X. Input 200/250v. Output 350/0/350v. 100 m/a 21/8 

All above bave 6.3-4-0v at 4 amps, 5-4.1v at 2 amps. 
F.8.43. Input 200/250v. Output 425/0/425v. 200 m/a 

6-3v 4 amps C.T. 6.3v 4 amps C.T. 5v 3 amps 49/8 
11.8.6 Input 200/250v. Output 250/0/250v. 80 m/a, 

6-5v 6 amps C.T. 5v 3 amps. Half shrouded 24/6 
For Receiver 111355 

Framed, Flying Leads- - 

F.30X. Input 200/250v. Output 300/0/300v. 80 m/a 
6.3v 7 amps. by 2 amps .. 26/8 

118150. Input 200/250v. Output 350/0/350v 150 m/a, 
6.3v 3 amps C.T. 5v 3 amps. Half shrouded 25/9 

F9120. Input 200/250v. Output 350/0/350v 120 m/a, 
6.3v 2 amps C.T. 6.3v 2 amps C.T. 5v 3 amps. 
Fully shrouded 27/6 

F8150. Input 200/250v. Output 350/0/350v 150 m/a, 
8.3v 2 amps C.T. 6.3v 2 amps C.T. 5v 3 amps. 
Fully shrouded .. 28/9 

FILAMENT TRANSFORMERS P.S.- Input 200/250v. 6 Iv at 10 amp. 5v at 10 
amp. 10v at 5 amp. 12.6v at 5 amp. 

Framed, Flying Leads .. .. 31 
F.U.6. Input 300/250v. 0.2-4.5-6.2v at 

2 amps 9/- Clamped 
F.29 Input 200/250v. 0-2-4-5-6-3v at Flying Leads 

4 amps 15/- 
F.6. Input 200/250v. 6.3v 2 amps .. 7/8 
F.12. Input 200/250v. 12.6v. Tapped at 6.2v l amps 15/8 
P.24. Input 200/250v. 24v tapped at 12v 3 amps... 91/6 
O.W.O. (add 1/- in the £ for carriage). All orders over £2 ear. pad 

H. ASHWORTH (Dent. S.W.) 
878 Great Horton Road, Bradford, York,, 
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SOLONI MODELS 

SOLON electric soldering irons 
have proved their capacity for 
continuous service under the most 
exacting conditions. 5 models ; 

240 watt oval tapered bit ; 125 watt 
oval tapered and round pencil 
bits and 65 watt oval tapered and 
round pencil bits. Each model 
complete with 6 feet of Henley 
3 -core flexible. Now available 
from stock. Write for folder Y.10. 

N EINI Lfzy: 

SOLD N MARK 

ELECTRIC k : 

SOLDERING IRONS 

W. T. HENLEY'S 
TELEGRAPH WORKS CO. LTD. 

51-53 Hatton Garden, London, E.C.1 

u lu u 

3 32 and Ó 
RECTANGULAR 
INSTRUMENTS 

by 

PIJLLIN 
There three rectan- 
gular instruments 
are designed on 
symmetrical lines, 
thus giving a dis- 
tinctive, clear, open 
scale and pleasing 
appearance. Each 
sire available in all 
standard ranges. 
The Series 65 and 36 
can be fitted with 
dial illumination. 

949 

Series 65 

MEASURING INSTRUMENTS (PULLIN) LTD., 
Electrin Works, Winchester St., London, W.3 

Telephone : ACOrn 4651/3 and 4995. 
x6zq3C 

ELECTRADIX 
for Best British Bargains 

MOTORS. A.C. 50 cycle single phase + h.p., 230e, 
1,425 r.p.m., new, £5/10/-. = h.p., 230v, capacitator 
start, 1,425 r.p.m., new, £9/l0/-. Reconditioned A.C. 
motors, 230v,_50 cycles single phase G.E.C. h.p., 
1,425 r.p.m., £4/l0/-. Crompton Parkinson, £4/10/-. 
A.C. 50 cycles 3 -phase motors 2 h.p., 1,425 r.p.m., 
440v, new, £7. 
DYNAMOS. D.C. 12v 10a, totally enclosed car 
type, 1,400 r.p.m., 40/-. 12v 30a, 2,500 r.p.m., 25/-. 
30e 5a, 1,500 r.p.m., 35/-. 24v 20a, 1,200 r.p.m., 
£12/10/-. Carriage on any dynamo, 5/- extra. 
FREQUENCY METERS. 230v, 6" ironclad switch- 
board meters, 40/60 cycles, £4/10/-. 
A.C. METERS. 5" diameter switchboard mounting, 
0-300v, 50 cycles, 35/-. 0-50a, to match, 35/-. G.E.C. 
Meters, A.C. 50 cycles, 0-40a, Ironclad switchboard 
mounting, 35/-. Voltmeter to match 0-60v, 35/, 
PORTABLE A.C. METERS. 64'x61"x4", lumin- 
ated dial mirror scale, 0-50a and 0-75e, 40/- each. 
METERS. Ammeters. 2" D.C. moving coil 0-20, 
0-25, 0-40, with shunts, 4/6 each. Central Zero 
50-0-50a, 5/-. Ammeter A.C. 4", I/C 0-14a, I5/-. 
Micro Ammeters. Weston Sangamo, 2" diameter, 
500µa, D.C. M.C., 8/-. Milli -ammeters D.C. M.C. 0-1 
flush panel, 2f" diameter, 14/6. Voltmeters. 2" 
D.C. moving coil, 0-30, 4/- each. Voltmeters. 24" 
flush D.C. M.C. 100-0-100v, 5/6. 
RADIO SUPPRESSORS. Choke and condenser 
type in iron box. 2 -way, 5/- ; each 3 -way, 7/6 each. 
PARCELS. 10 lb. useful oddments for the junk box. 
All clean, dismantled from Government and other 
surplus apparatus, 7/6 post free. (For home buyers 
only.) 

ELECTRADIX RADIOS 
214 QUEENSTOWN ROAD, LONDON, S.W.8 
sa®,Telephone : MACaulay 2159 
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Benson's Better Bargarns 
APR4s with 300/1,000 mcs tuning unit, 115v 50e 
input. Used, good condition, each £5110(-. 
No. 18 Set. Battery Rx. 6/9 mes. ARP12(3), 
AR8(I). 465 Kcs. less IF.s. 'phones and batteries, 
each 17/6. Blowers, small 24v laminated, 9/6. 
TUNEÓNS, with base, 1/3. Tx ceramic insulators 
parcel, various shapes and sizes. 12 for 101-. 
CRTs 3BP1, cartoned, 15/-. TRANSFORMERS 
6v la (2), 7v 5a, 4v 6a, 12/6 ; 230v to 5-10-15-20-40 
Taps, 2fa, 17/6 ; 0/260-300-340v 120 ma., 7/6 ; 

48v fa, 8/- ; 400-0-400, tapped 250, 300, 350, 80 ma, 
12/6. 230/115v 2a, 12/6. 13v CT 2a, 8/6. Above 
have std. Input 50c. RCA. Fully shrouded. Input 
190/250v, 50e. Output 400-350-0-350-400 200 ma, 
6.3v 6a, 5v 3a, 37/6. DRIVER/MOD. CT Primary 
Twin Sec, each 1 : 1.74. Impedance P500/Ss3K, 
7/6. 
VIBRATOR PACKS, DC 6v to 190v 80 ma and 
6v, 22/6. BC453/4/5 3 -gang variables, 3/6 ; Dyne - 
motors, 7/6. BC454/5 Coilpacks, 3/6. 
FOR TV. Monica Rx. Unused, 2RF EF54, Osc. 
EC52, EA50 Mixer, 51F SP61, plus VÚ39, VU111, 
EF50, EA50 2), 6V6, I.F. 13 mcs with circ., mods., 
£3/10/-. 
YAXLEYS : 3P3W3B, 3/6, 2P11W, 2/6, 4P2W, 1/-, 
3P4W Cer., 2/6. 
MUIRHEAD SM DRIVE, 4/6. XTALS 5.3 to 
6.84, 7.55 to 7.67, 8.132 to 8.79 mcs, 6 asstd., £1. 
8.09, 7/6. 100 kcs, f in., 15/-, 3.5 mcs. 7/6. PYE 
PLUGS (2) on 1 yd. coax., 1/6. PYE coax. "T" 
pieces, 1/-. PERSPEX CRT "WINDOWS," 5f" 
sur., 1/-. DIODES, IN22, 3/-. SLYDLOCK 
FUSES la, 1/-. 
POTENTIOMETERS. Ceramic 1k fa, 5/6, w/w, 
50 ohm 1/3, 3k, 1/9 ; Carbon fin 100k, 1/3. 

Ohmite 20 ohms 1}a, 4/6. VITREOUS RESIST- 
ORS. 35k 35w, 30k 25w, 400 ohms 20w, 2.5k 15w, 
3k 12w., each 1/-. 
INDICATORS with 5BPI, 3 6AC7, 4 6116, etc., 
52/6. 
METAL RECTIFIERS : FW. 230v fa, 7/6 ; 
48v 24a, 15/6 ; 15v 5a, 17/6 ; 12v 6a, 22/6; 
12v Ifa, 8/-; 48v la, 5/6; 70v $a, 4/-. CHOKES: 
1 kv. w. 350 ma 7H, 15/. ; 50 vw 250 ma 7H, 10/-; 
300 ohms 100 ma, 4/-; 20H 500 ma. RCA, 15/, 
BULGIN. Twin fuseholders, 1/- ; Ruby indicators, 
1/3 ; Toggles SP, 1/3 ; DP, 1/3 ; Mains (chassis), 
plug and socket, 2 -pin 5a, 1/3. VAR. CONDEN- 
SERS. Spindled, ceramic miniatures, 100 of, 2/- 
25 pf 1/3 ; 75 pf D.E. 1/6 ; 75 pf Twin 2/6 ; 
160 pf. 3 -gang, 5/-. Knobs, various, 6/- doz. 
SPINDLE COUPLERS, 5TD,.; in., 9d. Epicyclic 
drives SM, 1/3. METERS MC 0 /50 ma, 6/-; 
0/2 f a, 7/6 ; 0/la, 5/- ; 0/30a, 7/6 ; 0/500 itA, 5/- 
0/250 ma Thermo, 3/- ; BC348. Trimmer Kits, 
3/6 ; AI Knobs, 9d. ; Resistors, new, 40 values, 
50 assorted, 5/6. 
VALVES-5R4GY, 6SN7, 6SL7, ARP12, ARI, 
KTW63, EF36, EBC33, 12SK7, 12SR7, 12SG7, 
12AH7, 12C8, 9003, MUI4, VT90, at 5/- ; 6SH7, 
SP61, SP41, 9006, 3B24, P61, at 3/6 ; 6116, EA50, 
EB34, 7193, CV6, at 3/-; 5U4G, 5Z4M, 6X5, 
6B8M, 6SC7M, 12A6, 6AC7, 12K8, 617, VU111, 
2C26, 2X2, 6AG5, EF54, 5Z3, 9002, 6C4, Pen46, 
IT4, 1S4, IRS, 61(7, 6AG7, EF50 at 6/-; 6V6, 
6L7M, ECH35, 6K8M, 6F7, 807, EC52, CV66, at 
7/6 ; 6AK5, at 8/6. 
S.M. Drives, 80/1, lettered scale, 3 in dia., 5/6. 
LOADING UNITS. For RF24726, 6/-. 
AERIAL INSULATORS. 3 in. ribbed, Pyrex, 1/-. 

Terms : C.W.O. CARR. PAID OVER 5/- S.A.E. enquiries please. 

W.A.BENSON,308RATHBONERD.,LIVERPOOL 13"0"¡`ór 

"YOU CAN RELY ON US" FOR 
BRAND NEW, CLEAN, COMPETITIVE 
COMPONENTS. IMMEDIATE DISPATCH. 

VARIABLE CONDENSERS, 
INSULATED 
Brand new, silver -p 

CERAMIC 

aced vanes- 
25pf Single section ;"x I"x le Spindle length ,'-" 
30pf ="x l'x If' 
25pf -"x 1."x If" 
65pf 
25pf&25pfgan ganged 
25pf Split stator 

-" lá"x l=" -"xl'"xlf" 
f" x i f" x l ff 

- 

ALL AT 2/6 EACH 
BRAND NEW VALVES NOT EX -GOVT. 
H V R2, E L35 ... ... ... ... ... 10/6 
25A6G, 25Z6G, 25Y5G, 25Y5 9/- 
EF37, CCH35, KT6I, 3S4, EB91 8/6 
KTW6I, DH63, U50, EBC33, EM34, 6F6 Metal, 
6L7 Metal, 5Z4 Metal, 617 Metal, 6R7 Metal, 
6B8 Metal ... ... ... ... ... 7/6 
NEW BOXED EX -GOVT. VALVES 
SP6I, GH6, EB34, EA50 ... ... ... 3/6 
EF36, I S5, 6X5, 955 ... ... ... ... 6/6 
IS4, IRS, 807, 5U4G 
THOUSANDS MORE IN STOCK. Post 4d. 
CHOKES 
70m/a 140 ohms, first quality Admiralty, brand 
new, boxed ... .. ... ... ... 5/.. 

Host of. other lines 

Write for our Price Folder, to :- 
RADIO SERVICING CO. 

Dept. M/O, 444 Wandsworth Rd., Clapham, 
S.W.B. 

Enclose 2Id. stamp. Telephone : MACaulay 4155. 
26, 28 Tram, 77, 77A Bus ; 100 yards Wandsworth 
Road S.R. Station. Open till 6.30 p.m. ; 

I o'clock Wednesday. 

THE 

SPEDA PUNCH 
(Prov. Pat.) 

Q. What is the "Speda-Punch,"? 

A. The New Chassis Punch Tool. 

Q. Why is it so popular ? 

A. Removes EIGHT sizes of clean round 
holes from aluminium chassis and 
panels. Actual diameters : ®', ;', é", 
I", I e', 1+', II', I r. 
Supplied complete with 4 sets of 
dual punches and dies for only 26/-. 

(26/9 by Post.) 

An illustrated pamphlet will be sent free on 
request. If unable to obtain from your usual 
supplier, send direct to :- 
=SPEDA PRODUCTS= -- 

106 Cleethorpe Road, Grimsby 
Trade enquiries Invited 
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NEW 5 -second SOLDER GUN! 
Its speed and efficiency will amaze you-no 
waiting, no standby current waste. Instant use 

from cold! A boon to radio men I 

u Segle" 
200/250v AC 
100 Watt model 

ONLY 63/ - 
POST PAID 

Learn all about this new wonder iron 
by sending today for descriptive litera- 
ture and how you can have one on FREE HOME 
TRIAL I The instrument is beautifully designed 

and truly balanced-the only iron for TV work 
and exacting radio lobs. A new era in soldering 
application I 

.1 HN5OlJc (RADIO SPECIALISTS) 
171' / MACCLESFIELD. CHES. 

TEL. 4080. 

P.M.G. 
CERTIFICATE 
NEXT EXAfl-314Y'GO 
PREPARE NOW by taking our 
special POSTAL COURSE. Many 
former students testify that our 
tuition was invaluable in ensuring 
their success in previous examina- 
tions. 

A former student writes :- 
" I have no hesitation in saying 

that my radio knowledge has in- 
creased enormously in the past 
few months and I feel confident 
regarding the 'Radio Amateurs' 
examination which I sit for in 
May. "-Student No. 1/30, 346 

Full details of this and other courses 
in FREE BOOKLET from :- 

E.M.I. INSTITUTES, Dept. 14, 
IO Pembridge Square, Notting -Hill Gate, 

London, W.2. 
Telephone : BAYswater 513112 

Elbld 

ANNOUNCINGTHEf L5T/V FOR THE MIDLANDS 
Constructors in the Midland TV Area will be pleased to learn that the data for our Mk II Televisor for operation on the Sutton 
Goldfield frequencies is now available. All constructors of this Televisor who have not yet received the information should 
write in quoting date of purchase and invoice number, when the full details will be supplied gratis. 
This Televisor, many hundred, of which are in service, Is designed round two Radar Units which coat only 56 the pair. One 
unit is an Indicator containing a VCR 97 C.R. Tube, and the majority of the valves and components, and the other unit la a ready. 
made Vision Receiver which only required modification f or the TV Frequencies. Use of this latter Item. which was made regardless 
of cost to a planned lay-out, eliminates many of the headaches experienced by those who have attempted the construction of 
a Vision Receiver from scratch. The Constructional Data Is most detailed, with photographs, parte lists, circuit diagrams, etc., 
and costs only 7/8, or is supplied gratis with the two Radar Units. Alternatively, it may he purchased, and the coat will be credited 
against the subsequent purchase of the Radar Units within 14 days. A fully detailed price !fat shows that the total cost 1s 
515/4/9. Please note that orders for the Radar Unit. should include an additional 12/6 carriage costa, plus 10/- deposit on 
packing case. 
For constructors embarking on other circuits we can supply a wide range of component parte, many of which are listed below 
RF UNITS TYPE 28, specified for INEYPENSIVE TELEVISION ere now all Bold, but we can supply the RF Unit 27 with fnll 
details of modification to cover the TV Frequencies, simply by retrimming. ONLY 85/- (postage 1/6). 
RF UNITS TYPE 29 specified for London Area Station, 17/6 (postage 1/8). 
INDICATOR UNITS TYPE 6. The indicator unit specified for "Inexpensive Television," this being complete with the VCR 97 
Tube and valves. BRAND NEW IN MAKER'S CRATES. ONLY 900- (carriage 7/8). 
TRANSFORMERS for the above TV have been ape daily made as follows : Time Bases and Vision Transformer, 350.0350y 180 ma, 
5v Se, 8.3v 6a, 6.3v 3a. ONLY 86/-. Sound Receiver Transformer 250-0-250v 106ma, 5v Se. 6.3v 6e. ONLY 27;8. BHT trans- 
former f :r VCR 97 Tube 2.0-2v 1.1a, 2.0-2v 2a, 2,500r at 5 ma, 80/. (postage 1/8, per transformer). 
MAGNIFYING LENS for 6" CB Tube. Brings uD the picture size to approximately that given by a 9' tube ONLY 22/- (postage 
1/6) - 
SMOOTHING CHOKES. 10h 80ma, 8/8; 3h 200ma, 6/- (postage on each Od.). 
EHT CONDENSERS. 3,500v 1 mid oil -filled tubularº, 2,16 (poet 3d.) ; 3,000v '1m block paper size 30" o 2}" x 31" (inc. terminals). 
u6 (poet 9d.). 
VALVES, typos 6V6, 61740, 025, 6AC7, 65N7, VU 120, VU Ill, 7/6 each (postage 9d.). 
CO -AXIAL CABLE, 75.80 ohme, 1//8 per yard 
PRE CO. AXIAL, plug and docket, 1/- pair, or 80. es. 
SPEAKERS. 10' Truvox PM, lees transformer. 1718 (postage, etc., 2/6). 
CONDENSERS. 2pt to 1 mid, =lea silver mica, or paper 6d. each. 
RESISTORS. }w, 4d. ; i;w, Od. ; 1w, 64. ; 2w. 9d. 

C.W.O. please. Add portage ºcarre not dated on AL eiders under . 

U.E.I. he Radio Corner, 138 Graytf Inn Road, London, W.C.I. CORP,f (Phone: TERminus 7937) 

Open until I p.m. Saturdays, we are two mina. from High Holborn (Chancery Lane Station)'and 5 mina. 
from King's Cross. 
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FT.300 TRANSMITTERS. Manufactured by 
Federal Telephone & Radio Corp. U.S.A. Four 
RF units operating on C.W. simultaneously at 3 
kW output each. 2 Mc to 20 Mc. 

RCA TRANSMITTERS. Type E.T. 4332B, 2 Mc 
to 20 Mc, 350W c/w, 250W r/t, two 813's out- 
put. Separate speech amplifier. Two 805 
modulators. Rectifier-four 866's. 

HALLICRAFTERS. BC6I0 with speech ampli- 
fiers, aerial tuning units, tuning boxes and coils. 

HIGH SPEED TELEGRAPH equipment, 
"Boehme" (U.S.A.). Up to 400 words per minute 
on line or wireless. New. Working demon- 
stration on request. 

AR.88.D's. SX 28's. HRO's with S or 9 coils, 
power packs. 

METAL RECTIFIERS type 713. Max. D.C, 
output at 36v 56 amps. Supply voltage 2001250v. 
Brand new. 

All above items in excellent working conditions 
with new valves. Large stock of transmitting 
condensers, valves, crystals and other components. 
Alignment and repair of communication receivers 
and all other amateur equipment. 

P.C.A. RADIO 
THE ARCHES 

CAMBRIDGE GROVE, LONDON, 
W.6 

Telephone : RIVerside 3279 

Branch: 170 Goidhawk Road, W.12 

RECEIVERS 
Announcing the latest British Communications Re- 
ceiver made by "Eddystone", the "750", II -valve 
double superhet, for operation from A.C. mains of 
110v and 2201240v 40/60cps. Provision for battery 
operation in conjunction with an external power 
supply. 

The frequency range of the 750 is 480 kcs to 32 mm in 
four bands, generous bandspread, solid construction, 
extremely good sensitivity and selectivity, are but a 

few of the fine points about this new FB receiver. Full 
details supplied on request. To save disappointment 
order now as delivery is in strict rotation. Price 
{49/10/-, no P.Tax. 

Available from stock at the moment are a few 
Eddystone 640's at prices ranging from £22/101. to 
£25. These are in excellent condition and guaranteed 
by us. The sets have been aligned and calibration 
checked. 

For details about Radiocraft Transmitters of the 44, 
45 and 48 Series, write for List M/9. 

Details regarding hire-purchase facilities will be avail- 
able_soon-watch this_space for_announcement. 

ilcidio craft Ltd 
25 Bordell Street, Westow Hill, 
Upper Norwood, London, S.E.19 

QUALITY CRYSTALS 

TYPE G (87G BASE) 

OTHER TYPES AVAILABLE FROM 

MINIATURES TO í0X SIZE 

SEND YOUR ENQUIRIES FOR 

STANDARD OR SPECIAL TYPES 

TO 

BROOKES CRYSTALS LTD. 
10 STOCKWELL STREET 

GREENWICH LONDON S.E.10 
Phone: GRE 1828 Cables: XMALS, LONDON 

SAHISONS 
SURPLUS STORES 
0-250 Voltmeters. Moving Iron 50 cycles. 5" 
scale panel mounting made by Metro -Vickers. 
Brand new, 25/-. Post 2/-. 
Master Volt Meters. 0-20v A.C. moving iron. 
6" mirrored scale. By Metro -Vickers, 17/6. 
Post 1/-. 
Megger Circuit Testing Ohmmeters. 31" 
scale reading 0-1,000 and 1,000 to infinity ohms. 
Operates on 4}v flat torch battery. In oblong 
plastic case. Brand new, £3/19/6. Post 1/6. 
Co -Axial Cable. Heavy duty, 30 ft. lengths 80 
ohms. Pye male connector each end, 7/6. Post 1/.. 
Batteries. 12v 16 A.H. By Pritchett & Gold. 
Brand new in fine oak containers. Dim.: 6}" x 
8h" x 81", 25/, Post 2/6. 
Willard Batteries. 12v 85 A.1 -I, In solid 
vulcanised rubber. Dim. : 13" X 10" x 7". 
Brand new in sealed cases. £6/101-. Carriage 
6/-. 
Valves. IT4's, I R5's, I S4's, I S5's, 6/6 ; 807's, 
8/6 ; 6L6's, 6/6. All brand new. Post extra. 
Varley Miniature Transformers. Pri. 250v. 
Sec. 8v and í2v 3-3a, 6v 5a, ISI.. Post 9d. 
Filament Transformers. Pri. 200-250v. Sec. 
6.3v 5a, 5v 3a. 15/, Post 9d. 

169/171 Edgware Road, 
London, W.2 

Tel : PAD 7851 
125 Tottenham Court Road, 

London, W.I 
Tel : EUS. 4982 

All orders and enquiries to our Edgware Road 
branch, please. 
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R1132A. II -Valve Receivers. 100-126 mcs., II 
valves. Grey cellulose cabinet. 19"x 1112"x 10". 
Brand new and unused in maker's original unopened 
packing case. Outstanding value, £4/19/6, plus 
5/- carriage. 

H.R.O. Receivers. Standard pattern. In brand new 
condition and without a blemish. 9 valves. (Require 
usual power supply). 3 Coils with each (at least I 

amateur band included). Unbeatable value, £22/10/-, 
carr. paid. A few H.R.O. 6v power packs, 60/- each. 

- 
TU6B Tuning Units, 3-4.5 mcs, less outer case. 
Perfect condition. 107-, carr. 1/4. 

BC455B Modified, 28-41 mcs, 6 valves. New con- 
dition. 50/-, post 10. 

R1426 8 -Valve Receivers. As specified for "In- 
expensive Television." Brand new. In original crates. 

carr. 5/-. 

We guarantee satisfaction and safe delivery 

H.P. RADIO SERVICES LTD. 
Britian's Leading Radio Mail Order House 

55 County Road, Walton, Liverpool, 4. 
Tel. : Aintree 1445 

G.S.V. AERIAL ARRAYS 
DUAL 14 and 28 ARRAY. 3 -element T -match 
for 14Mcs., spaced O -I, and 3 -element folded 
dipole for 28Mcs., spaced 0.1 and 0.15 on welded 
lattice cradle of I"x I"x 7r' light steel, 14'x l' X l', 
with detachable outriggers ... ... ... £26 

LIGHTWEIGHT UNCORRODIBLE BEAM 
ARRAYS (Prov. Pat.). BT328 28Mcs. 3 -element 
T -match, 300 ohms feed -impedance, or BFD328 
28Mcs. 3 -element folded -dipole designed for a 
feed -impedance of 70-80 ohms, both 1" dia. 
boom and r dia. elements, weight, including 3 ft. 
rotation -stub 15 lbs. ... ... £5/10/- 
BFD344, l45Mcs. 3 -element folded dipole, 
70-80 ohms feed impedance, spaced 0.2... £3151- 
BFD444, 4 -element version of above ... £3/17/6 
AM444. Omnidirectional array for 145Mcs. 
Four folded dipoles covering 360 degrees and 
acting as driven reflectors to each other. 80 ohms 
feed -impedance, may be stacked effectively. £5/S/ - 

TELEVISION ARRAYS, LONDON OR 
MIDLANDS FREQUENCY. 
TVFL Four -element high -gain array, with 10 ft. 
mast and stayed boom £7/S/- 
TVTL Three -element fólded dipole array, complete 
with 6ft. lightweight mast ... ... ... £6 
TVRL Folded dipole and reflector, with 6 -ft. 
lightweight mast ... ... ... ... £4/10/ - 
CHIMNEY LASHINGS, per single set £1/5/ - 
Packing and carriage paid on all save cradled 
array anywhere in Great Britain. 

G.S.V. (MARINE & COMMERCIAL) LTD., 
142 Westmount Road, London, S.E.9 

Tel.: ELTHAM 6050 - 

- WHAT'S A GOOD MODULATOR 
WITHOUT A GOOD MIKE ? 

A. - IT'S USELESS ! 

Don't spend f's on your modulator and pence 
on your mike and expect perfection / 

A High -quality Microphone provides 
greater intelligibility at extreme 
range and under adverse conditions. 
Follow the example of Broadcast and 
Telecommunication Engineers as well 
as prominent HAMS all over the 
world and use a LUSTRAPHONE 
HIGH FIDELITY MOVING 
COIL MICROPHONE MODEL 

C.48. List Price f6 I6s. 6d. 
Technical details of the instrument will gladly be 

supplied on application to the makers. 

LUSTRAPHONE LTD. 8 
LANE 

LONDON, E 

SHORT WAVE(HuLp RADIO 
GSGX 

STOCKTAKING SALE 
Variable Condensers. 5, 15, 20, 40, 60, 100, 120, 

160, 250 pf. Ceramic insulator each I/ - 
Coils. Plug-in type, 4- and 6 -pin, all ranges. 

each 1/3 
Smoothing Chokes. Ex-W.D. 250 MA. each 2/- 

3 -Gang Variable Condensers. 160 pf.... 2/ - 

Metal Cabinets. Black crackle, all sizes, 
from 19/6 

Field Strength Meter. Ex-U.S. Army, 
110-150 mcs. .. ... ... £2/10/- 

ASB 8 Receiver. Output modified for L.S., ideal 
for 420-460 mcs. band ... £4/10/- 

Ceramic Coil Formers. li" ... each 2/ - 

Slow Motion Drives. 4" Dial ... each 3/6 

Air Speed P.A. Coils. Plug-in type, single 
and double ended .... ... .., each 3/6 

Please include postage with all orders under 10/ - 

SHORT WAVE (HULL) RADIO, 
30/32 Princes Avenue, Hull 

Telephone : 7168 
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TV! 
Full range of TCC condensers 2 pf to 2,500 uF, 
Morgan resistors, 15 S2 to 10M P. Reliance 
and Colvern pots, coils, transformers, valves 
and CRT's for the "Viewmaster," "EE" 
"WW" and "Denco" television designs. 
Console TV cabinets for callers only. Details 
on request. 

EX ! 

7 -lb PARCELS of 40 to 50 assorted new 
components, resistors, condensers, 5/ Post 
switches, etc. Every parcel different / 9d. 
INERT CELLS, Siemens type Q Mk. I. 
Size 5" X 2" X 2", weight 4/_ Post I/-. 1+ lbs. SIX for 
SLEEVING. 3 -gross yard reels of "PERI - 
BRAID " highest quality. Black ' 2 6 Post 
only. / 1/3 
50 ASSORTED new resistors and condensers, 
our selection, all useful values. ;, +, I and 2 
watt resistors ; mica, ceramic and Post 
paper condensers. 5/- 9d. 
WORKSHOP size parcel of wire, sleeving, 
grommets, screened sleeving, Post 
screwed rod, nuts and bolts. ®I 9d.j 
ROTARY CONVERTERS 
Input 24v 9a DC. Output 230v 100w 50c/s AC 
continuous rating. Ball bearings. New and 
unused in stout wood carrying case, 15" x 
10" x 8". Weight 40 lbs. £3/ i 5S. Carriage Paid 

SArtáPACTfaN 
ijYAAANréED 
the CASH 
RE'Pytp/9F2 
INST'AHr.Ly 

HONE 
911; 

pacapFT 
69-11 

CURCN GATE tE10ETTER 

G2R1 G3CG6 q3eYI 

MORE BARGAINS 
All Brand New Guaranteed Goods 

SMOOTHING CHOKES, 200m.a. 5h. 
100 ohms, 7/6 ; 104m.a. 9h., 4/9 ; 80m.a. 12h. 
350 ohms, 5/3 ea., 45/- doz. ; 60ma. 12h.400 ohms, 
4/3 ea., 39/- doz. ; 40m.a. 10h. 300 ohms, 3/11 ea., 
35/- doz. 
WILLIAMSON OUTPUT TRANSFORMER. 
Exactly as specified by author. £3/12/-. 
EX-GOV. VALVES. DI, EB34, 1/9ea., 15/. doz.; 
SP41, VT6IA, 2/3 ea., 21/- doz. ; 6K7G, 6AC7, 
SP2, 6J5GT, 4/11 ea., 6 for 27/- ; KTW62, 5Ú4G, 
6C4, 6AG5, 5/9 ea. 
ELECTROLYTICS. 8mfd. 275v metal tubular, 
1/6 ea. ; 32mfd. 350v can, 1/9 ; 16-32mfd. 350v 
can, 3/3; 8-8mfd. 450v can, 2/11 ; 4mfd. 350v 
B.I. tubular wire -ended, 1/4 ea., II/- doz. 
MAINS TRANSFORMERS. Fully interleaved 
and impregnated. Primaries, 200-230-250v 
50c/cs screened. 
DROP THROUGH TYPES. 260-0-260v 
60m.a., 6.3v 3a, 5v 2a, 1319 ; 350-0-350v 80m.a., 
6.3v 3a, 5v 2a, 15/9. Midget upright mounting 
type, 3-2;-3", 250-0-250v 60m.a., 6.3v I.5e, 
5v -4v 2a, 17/6. 
FULLY SHROUDED UPRIGHT MOUNT- 
! 

MOUNT- 
ING. 350-0-350v 100m.a., 63v -4v C.T. 3a, 
5v -4v 2a, 21/9 ; 350-0-350v I20m.a., 63v -4v 
C.T. 3a, 5v 2a. 25/- ; 250-0-250v 80m.a., 6.3v 6a, 
5v 3a for 1355 conversion, 23/9 ; 350-0-350v 
150m.a. 6.3v 4a, 5v 3a, 27/6 ; 425-0-425v 200m.a., 

' 6.3v -4v C.T. 4a, 6.3v -4v C.T. 4e, 5v -4v 3a, 41/9. 
Any type made to specification. 
TERMS. C.W.O. or C.O.D. over £I. Postage 
extra under £3. Full list of components, 2+d. 
Special list for Trade. 

E. POWELL, 
3 Rockingham Street, Leeds, 2. 

Callers : 15 Queen Square, Leeds, 2. 

FEBRUARY 1950 

OPPORTUNITIES 
1111. RADIO 
A 

Get this FREE Book ! 

"ENGINEERING OPPOR- 
TUNITIES" reveals bow you can 
become technically qualified at 
home fora highly paid key appoint- 
ment in the vast Radio and Tele- 
vision industry. In 176 pages of 
intensely interesting matter it 
includes full details of our up-to- 
the-minute home study courses 
in ali branches of RADIO AND 
TELEVISION, A.M.Brit.I.R.E., 
A.M.I.E.E., City and Guilds 
Special Television, Servicing, 
Sound -film Projection, Short 
Wave, High Frequency and 
General Wireless Courses. 

We definitely guarantee 

NO PASS-NO FEE " 
If you're earning less than £10 a week this enlight- 
ening book is for you. Write for your copy to -day. 
It will be sent FREE and without obligation. 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 

149 Shakespeare House, 
17-19 Stratford Place, London, W.1B IET 

CONTINENTAL VALVES. LVI, LDI, LGI2, 
etc., 12/6. 
LIGHTHOUSE TUBES. 446B, 12/6. 
NEW BOXED VALVES. TP22, 12/6 ; 807, 
6K8M, 6V6GT, 5Z4M, 6N7M, 6AG7M, 617M, 
6SN7GT, 5U4, 6SL7GT, 6SJ7GT, 6SK7GT, 
6SQ7GT, VP2I, QP21, 6/6. 
UNBOXED BUT GUARANTEED. EK32, 
EF39, EF36, EBC33, EL32, EF50, KTW6I, KTW62, 
KTW63, KTZ63, VP23, HL23DD, TTII, 617, 
I2A6M, 12SC7, 6AC7, 4/-. 6V6G, 5U4, 5R4GY, 
9001, 9003, KT8, X63, DH63, 5/-. X65, X66, 
6/6. 616, 6AKS, RK715B, 1616, 10/-, 
TI154 TRANSMITTERS. In good condition.. 
Absolutely complete, 70/-, or less valves and 
meters (everything else complete), 37/6. 
TR1196 TRANSMITTERS, with EF50, EL32 
and TTI l valves (guaranteed), etc., 15/-. 
TR1196 RECEIVERS, with 2-EF39, 2-EF36, 
EK32, EBC33 valves (guaranteed), etc., and 
circuit, 22/6. Easily converted to all -wave 
superhet. 
TYPE 165 AMPLIFIER UNITS, with 2-EF36, 
2-EL32, EBC33 (guaranteed) and circuit, 17/6. 
Easily converted to 5/7 watt amplifier. 
RI125 RECEIVERS, with 2-8D2 valves 
(guaranteed), LF (3-1) transformer, etc., 10/-. 
500 KCIS CRYSTALS, mounted on small Tx 
chassis with 2 valveholders, coils, etc., 8/6. 
BALANCED ARMATURE HEADPHONES, 
complete with microphone on breast -plate 
(makes nice table mike as it is adjustable), 8/6 
per set. 
ELECTRIC INSULATION STRIPPERS, 
30 watts 220/250v A.C. 50 c/s, complete with 
6 ft. 3 -core cable, brand new, worth double, 17/6. 

Postage or carriage free on all goods. 

ELECTRAD RADIO 
64 Gt. Victoria Street, Belfast, N.1. 
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A. G. HAYNES L SONS 

1,000 KC/S XTALS. New and boxed. 
30/-. 
HEADPHONES. Moving coil, 4/6. 
B/A, 2/6. 
VALVES. Tested before despatch. 
AR8, 2/11 ; ARPI2, 2/6. 
6-V VIBRATOR PACKS. 150v at 
approx. 50mA. Measure : 9 x 8 x 22. 
Store soiled 10/6. 
19 SET POWER UNIT, new condi- 
tion, with OZ4, 12v vibrator and motor 
geny, Canadian. 16/6. 
MODULATION TRANSFORMERS 
Can be used as step-down transformers. 
230v 50 cycles, to 115v at 75 watts, 
U.S. make. Porcelain stand offs. Sealed 
cases. Weight about 5 lbs., 5/10. 
Quantity discount. SMALLER JOB, 
10 terminals. 3/9. 
METERS. RF, 0-8 amps. 2" round, 
ditto 0-500mA. U.S. make, 4/6. British. 
0-300v, new and boxed. 5/-. 

14 ST. MARY'S ST., BEDFORD 
Tel. 5568 

e 4 

We are pleased to offer you- 

Eddystone'Full Vision dial 598, 17/6. 

Woden UM2 Modulation Transformer, 60 -watt 
audio, 72/6. 
Woden;DT2 Driver`Transformer, 39/6. 
Woden DTFI2 Transformer 2.5 V. IÒ A.,98/6. 
Universal Output Transformer, 36 -watt, 25/, 
Variable Condensers 500pF., single section, 3/6 : 

3 -gang, 7/6. 
Twin Feeder 80 ohm heavy duty, 9d. yard : 300 
ohm, 9d. yard. 
Valves, type 832, new and boxed, 23/6: 4074A 
(RK34), 12/6: 4061A (802), 12/6. 

Labgear Viewing Units, 3" Scope, new f10. 
Aerial Insulators, glass ribbed, I/I each. 

Resistors IOK. 10 watt, vitreous, 1/6 each. 

Earth Rods, solid copper, 3/6 each. 

Copper Aerial Wire, 7/22 100 ft., 7/9. 
Enamelled Copper Aerial Wire, 14 s.w.g., 140 ft, 
10/6. 100 ft, 7/9. 
" Ham Notes " I, 2, 3 and 4, I/- each. 

Wire Recorder Manual, 2/6. 
Eddystone 145 Mc/s Guide, 1/6. 

(Postage on above items please.) 

A.C.S. RADIO 

44 MlIDMORE R? BROMIEY, KENT 
'Meer AAYe.ns'bezen* dlS6 

Come to SMITH'S of 
ROAD ROAD 

THE FRIENDLY SHOP 
FOR ALL RADIO COMPONENTS 
We stork everything the ren.trector needs -our 25 years' experience 
of handling radio ports and accessories enables us to sek,4 the beat 
of the regular lines and the more useful items from the surplus 
market in: 

Loudspeakers and Phones Valves and CR Tubes 
Transformers and Chokes Cabinets and Fuses 
Meters and Test Equipment Capacitors and Resistors 
Pickups and Turntables Coils and Formers 
Switches and Dials Pings and Sockets 
Metalwork and Bakelite Aerials and Insulators 
Books and Tools Motors and Generators 
Valve Holders and Cans Wires and Cables 
Metal Rectifiers Panel Lights and Fuses 

Sleeving, Nuts and Bolts, Tags, Clips, Grommets and all other bits 
and pieces 

NOTHING TOO LARGE -NOTHING TOO SMALL I 

Everything you need under one -roof -at keenest possible 
prices 

No general catalogue is issued owing to constantly varying 
Locks and prices, but we shall be pleased to quote you. Lists 
are available for the following lines, in which we specialise, and 
can thoroughly recommend :- 

1. The increasingly popular "Electro -Voice" range of Trans- 
formers and Chokes. "As good as the best -yet cost little 
more than the cheapest)" 

2. The "G.L.G." 16 -gauge Aluminium Chassis. "For the man 
who takes a pride in his rig." 

3. "K -A Products" Television Aerials. "A real engineering 
job." 

H. L. SMITH & Co. Ltd. 
287/9 Edgware Rd., London, W.2 
Telephone : Paddington 5891 

1 o'clock) Hours 9 till 6 (Thursday, 
Near Edgware Road stations, Metropolitan and Bakerloo 

LASKY'S RADIO 
A 9" or 12" picture at a minimum coat. "THE VIEW - 
MASTER", as exhibited at Radiolympia. A 32 -page 
booklet packed with Information and other necessary data 
is supplied together with eight full-size working drawings 
and stage -by -stage wiring instructions. 
This receiver incorporates a brilliant black -and -white 
picture, with all the latest developments, and can be built 
from standard components. 7 DAYS' APPROVAL. 
MONEY REFUNDED IF DISSATISFIED. Data for 
London and/or Birmingham now available. 

PRICE 5/- per copy post free 
All Viewmaster components can be supplied immediately 

from stock. 
V.H.F. RECEIVER UNITS. These units are partly stripped 
but contain a wealth of components, resistances, condenser 
coils, LF., transformers, etc. Also 4 valves: 2 EF39 ; 

1 EBC33; 1 EL32. Overall dimensions lai" x 71" x 6" 

LASKY'S PRICE 12/6 Post free 
CATHODE RAY TUBES, TYPE VCR97. Brand new aº - 
Government. Supplied in double size wood -sprung transit 
ase. Tested before despatch. Fully guaranteed. Charac- 
teristics: heater 4v, H.T. 2.560 maximum 

LASKY'S PRICE 35/- Carriage Fred 
EX-A.M. COMMUNICATION RECEIVER, TYPE 81155. 
Brand new in wood transit ease. Complete with 10 valves. 
Aerial tested before despatch. Circuit: B.F.O., A.V.C., 
R.F. Amp., 2 LF. stages. Magic Eye, etc. 

LASKY'S PRICE L 12/ I O/. Carriage (in transit 
case) 7)0 extra 

Full modification data and circuit details supplied free with 
each receiver. This data will be supplied separately on 
request, price ed. per copy, plus 3d. post. 
Send a 21d, stamp with your name and address for a copy 
of our current Ist of ex -Government radar and radio 
equipment, lose Leaky', Radio Bulletin. 

LASKY'S RADIO 
370 HARROW ROAD, PADDINGTON. LONDON, W.9 

(Opposite Puddingbon Hospital) 
Telephone: CENningham 1979 

Hours: Mon. to Sat., 9.30 a.m. to 0 p.m. Thurs., half day 



956 SHORT WAVE MAGAZINE FEBRUARY 1950 

TRANSFORMERS Z30V'AC Mains, shrouded. 
150-0-150V at 100 Mills, size 3r x 3r x 44". 
Fitted with ceramic terminals, 4/-, plus If- post. 
TRANSFORMERS 230V AC Mains, similar 
150-0-150V, 0, 10, 20, 30, & 40 Volts all at 70 
Mills, size 2+"x3;"x3*", 4/- ea. plus If- post. 
No heaters. 

PARMEKO CHOKES, 10H 120 Mills, shrouded, 
31"x3}"x2$", 9/- each. Post 1/-. 

FIELDS 
435-437 STRATFORD ROAD, SPARKHILL, 

BIRMINGHAM, II 
We have pleasure in announcing the open- 
ing of our new Branch at 68 Hurst Street, 
Birmingham, 5 

ROCK RADIO (G3LN) 
COMMAND RECEIVER B0455ß. 28-41 Mo., as new, 87/6. 
RECEIVER 1147, aß new, 87/6. 
INTERPHONE AMPLIFIERS. 8611B, U.S.A., with 68.17 and 
6V6 valves and 24v dynamotor, new in grey crackle case, 
8.'x 7'x 6', 27/6. Type 212D, U.B.A., with 2-605 valves in PP, 
new in 5' x 5' x 2', grey case, 14,16. 
AR 88L2, new condition, 188/10/-. 
RIBBON FEEDER. 800 -ohms heavy duty, 75 ohm 50w, 5d yd. 
METERS. I amp TO 2', 4,16 ; 120u amp oll meters, 2/8 ; 20 amp 
MI. II", 61-; 350 ma TO, 2', 4/9 
CHOKES. Midget, 511 40 ma, 2/9 ; III 200 ma, 5/6 ; Swinging 
3.6/4.2H 150 ma,. 6/6. 
CERAMIC SWITCHES. 150w 8 -hank 2 -way, easily modified up 
to 12 way, make fine PA turret. 5/- 
1225 CHASSIS, 4/6 Rev Counters, 2,18. Pots or repeater motora, 
1/9. Co -a< relay., Twin SP, 70 ohms 12/24v, 6/8. 
TX CONDENSERS. 146 pf, 4 kV, will modify to split stator, 3/3. 
Please see last month for DUBAL TUBE and COPPER WIRE. 
Agent for Eddystone, Demo, Raymart, Bernard. Books. 

1801 Pershore Road, Birmingham, 80 (Kin 2797) 
Everything Guaranteed 

Radio G 2 O 0 Announces 
THE VIEWMASTER. The best home -built television 
receiver. Parts always in stock. Complete assembly 
instructions, A London area, B Birmingham,' 5/-. 
INERT CELLS. 1.5v, 40 tells=60v, 12/6, plus 
2/9 carriage ; 80 cells=120v, 20/-, plus 5/- carriage. 
Sample cell, 7}d. 
12V VIBRATOR UNITS. Complete (ex -No. 22 
set). Rated : 12v D.C. input, 325v 80mA, D.C. out- 
put. These are ideal (or car radios, sound equipment, 
supplies, etc. Price only 19/6. 
VOLTMETER MOVEMENTS. Calibrated 15v 
and 600v, 500 0 per volt, 4/- each, or 6 for 20/-. 
HEADPHONES. Brand new. Brown's 4,000 Q. 
Price 7/6. 

ARTHUR HOILE MA. S ONE TKENT 
Phone: 3155 

VALVES 

6L6... ... ... 9/6 6L6G 

S.T.C. Ball microphones ... 
Bendix 12v receivers, MN26Y ... 
TU5B tuning units ... ... 
Ferranti 30 -watt mod. transformers 
Antenna units, Type BC306 ... 

... 36/6 
... 9/6 

£4/IS/- 
... £4/10/- 
... 19/6 
... 16/6 
.. 10/6 

Wilcox Gay xtal multipliers ... ... ... £1/19/6 
T.1154 tuning panels with three condensers... 4/6 
Frequency meters, Type 90612 ... ... £2/1916 

Send 5d. in stamps for 48 page catalogue. 

COULPHONE RADIO 
53 Burscough Street, Ormskirk, Lance. 

SMALL ADVERTISEMENTS 
9d. per word, minimum charge 12/-. No series 
discount: all charges payable with order. 
Insertions of radio interest only accepted. Add 
25% for Bold Face (Heavy Type). No 

responsibility accepted for errors. 

SITUATIONS VACANT 
WANTED immediately. Erector/Representatives. 

Hams preferred. Primary qualifications, good 
head for heights, strong physique, willing to travel. 
Full training given. Good wages and incentives to the 
right men. Here is a golden opportunity for keen types. 
Apply in first instance giving full details of age, 
experience (If any), etc., by letter.-Panda Radio Co., 
58 School Lane, Rochdale. 

TRADE 
QT cards, individual designs to your own 

L7 Lspecification, humorous or decorative. 
Blocks supplied ready for printing.-H. R. Displays, 
103 Senhouse Street, Maryport, Cumberland. 

CT a and LOGS by MINERVA: The best there Q 
Sand 

Samples from Minerva Press, Elm Park, 
Essex. 

Q Q J CARDS AND LOG BOOKS, APPROVED 
G.P.O. SAMPLES FREE. ATKINSON 

BROS., PRINTERS, ELLAND, YORKS. 

AMERICAN MAGAZINES. One year post free. 
Radio Electronics 32/3 ; Audio Engineering 28/9 ; 

Radio & Tele. News 36/- ; Popular Science 28/6 ; 
S.A.E. for full list from WILLEN LTD. (Dept. 62), 
101 Fleet Street, London, E.C.4. 

R 10 /vaCommunicationsitish 
Army receiver 

valves 4X EF39,4XEBC33,1X6X5G. 
Wavebands 1-3 mc, 2.8-725 mc, 7-18. mc BFO. 
Internal P.M. M.C. Speaker suitable for 12v DC or 
100-250v 50e aerial tested, £10. S.L.C.3 receiver, 20 
valves, 2 RF stages, 4 IF's easily converted to Tele- 
vision, 25/-. New rotary converter power supply units 
24v D.C. input. 12 and 200v D.C. output. Contains 
neon stabiliser valve, relay, 5 LF chokes, condensers, 
plug sockets, fuseholder, all for 6/6. Transformers 
230v SOc, input 50v 11A output, easily altered to 100v 
5jA, 25/ -.-Logan, Westalley, Hitchin, Herts. 

1 / 16 MOTORS, 230v, AC, 50cps, squirrel 
cage, totally enclosed, ball bearings, precision 

made by G.E.C. BRAND NEW, 15/6.-K. Logan, 
Westally, Hitchin, Herts. 

MAINS transformers, ex-W.D., 230v input. 350-0- 
350v 150mA, 4v 4A,_22/-. 5v 4A CT, 4v 4A, 

7óv 4A CT x 2, 6v 4A CT, £1. 4v 4A X 2, 4v 6A CT, 
14/, 4v 5A CT x 2, 12/, Chokes': 20H 250mA, 14/, 
7H 250mA, 10/-. 20H 150mA, 12/6. Tx chokes 250mA 
piewound, 1/- ea. 10/- per dozen. Condensers : 4mfd 
1500v, 3/-.4mfd 500v, 1/6.-COSMIC RADIO Ltd., 
129 Oxton Road. Birkenhead. 

RECTIFIERS 836 new complete with ceramic base 
and insulated top cap, 4 for 20/-. (4 minimum) post 

free: Tx delay switches, clockwork ; panel mounting. 
Delay 1 min. instantaneous rewind on switching off, 
7/6. Incorporates also 2 make and breaks without 
delay. Pearson, 99 Bispham Road, Blackpool. 

EDDYSTONE 640 and S Meter and components in 
stock. Order your 750 for early delivery. Beam 

cradles and tube supplied, 813's air tested, £3.-Park 
Electric Co.. G3ST, 3 New Park Road, Brixton Hill, 
London, S.W.2. TUL. 4663. 

CONVERSION unit for ImA meters. A.C. current 
ranges 10, 100 and 1,000 mA, £2/7/6. Particulars, 

and list of Test Gear in Kit Form. L. A. MacLachlan 
& Co. 16 Thistle Street. Stirling. 
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SMALL ADVERTISEMENTS 
TRADE -continued. 

WANTED.-BC348 RECEIVERS, NO SINGLE 
ENDED TUBES, PREFERABLY NOT CON- 

VERTED, ACCEPTED IF IN GOOD CONDITION. 
-BOX. No. 688. 

DUST cores, 10d. dozen. Rotary switches, 9d. 
Meter jacks, fuse holders, press buttons, 6d.- 

E.H.T. rectifier valves, 5/-. Postage extra. Lists avail- 
able.-Annakln, 2 Sunnydale Crescent, Otley, Yorks. 

URGENTLY WANTED -TECHNICAL PUBLICA- 
TIONS ON LORAN EQUIPMENT, DETAILS 

AND PRICES TO WHITEHALL 0056. 

READERS' ADVERTISEMENTS 

3d. per word, min. charge 5/-, payable with 
order. Box numbers 1/6 extra. 

WANTED : SX28, S27, S35, HRO, Hammerlund, 
CR91, RME69, or other good Rx. Also Pan - 

adaptor and HRO speaker. Short Wave Listener, 
Vols. 1 and 2. -Box No. 673. 

A 
Tx modified for Xtal control. 20, 40, 80 
metres, 80 watts CW, 40 'phone, £11. - 

Box No. 674. 

1 
O(lwatt modulator (ex 1131) p.p. TZ40's, xtal mike 

input, peak limiter, set of almost new 
valves. £10. B28 Rx, modified to 6AK5, 9003 RF 
stages, built-in Q5er, £22. 2000/2000 500mA Ferranti 
transformer, in die-cast case, 50-250v primary 50cps, 
weight 100 lbs., £41101-. AC/DC Avominor, £31101-. 
829. £1. 834 (50w UHF triode), £1 ea. Carr. paid. 
-Cobb, G3UI, 30 Rugby Gardens, Ovenden, Halifax. 

built-in power pack and output stage, 
re -aligned and re.valved, £12. Offers. 

New BC453 with HT/1.T trans. to suit, £3.-BRS.14471, 
4 Brewster Terrace, Ripon, Yorks. 

BEST offer over £50 Secures complete T53 transmitter, 
four bands, splendid condition. S.A.E.-G8VB, 

124 Carr Road, Greenford, Middx. 

COMPLETE 150 watt plus Phone/CW transmitter - 
Franklin VFO/XTL, exciter, ending in 813 with 

switched output all bands, PP 35T PA and TZ40 
modulator -£50. Motor driven Wheatstone Morse 
transmitter variable5/200 wpm -£4. and tape perforator 
and supply tape -£1. New Evershed & Vignoles 1,000v 
Bridge Megger (built-in decade resistance box) -£30. 
Carriage extra. Many other components -trans -a 
formers, valves, etc., for sale as owner going abroad. 
Stamp for list. -Box. No. 675. 

BARGAIN parcel. Valves, power packs, condensers, 
etc. One transformer 1,000v, £1. Other equipment 

surplus to requirements. -Apply, Rhoslwyn, 
Llanybyther, Carms, S. Wales. 

WANTED. -Manual for Army Type 12 Tx, buy 
or hire. Sale. R.1082 with all coils, £3. -Hodgson, 

4 Gainsborough Avenue, Withington, Manchester, 20. 

MARCONI Power Pack 300v, 125mA ; 6.3v, 
3.6 Amps., £11151-. New 6H6 valves, 1/6 each. 

Assorted components 28 lb., 13/6. All post free. - 
Box No. 677. 

R.1155 

OFFERS invited :-Two Tx about 200 watts each. 
Six-foot racks, all stages metered. 35T final, TZ40 

mods. Four power packs. These Tx are not Govt. 
surplus, but high grade components. Inquiries 
answered.-G3AO, 55 Derbyshire Road South, Sale, 
Manchester. Phone SALE 5475. 

WEBSTER Wire Recorder. New condition, £50.- 
Box No. 676. 

MORSE CODE 
TRAINING 

YOU CAN do what these students have done: 
Ref. 5529 says:-" I f eel sure you will be interested to learn 

that yesterday I took the G.P.O. test in Morse for an Amateur 
Transmitting Licence, and passed very comfortably. I sent a 
faultless 18 w.p.m. without effort and received at 14 w.p.m. with 
no errors ; my numerals were also well on the right side, sending 
12 and receiving 14 in the allotted one and a half minutes. I am 
now full of confidence as a result of this success and delighted 
with the progress I have made." 

Ref. 61G0. -Many thanks for your letter regarding my son. 
I will pass your letter on to him, and ask him to reply to you. 
He told me quite definitely that he had derived great help from 
your course. You will be pleased to know that he was successful 
in passing his First Class P.M.O. He had to leave home at short 
notice to take up a position under Marconi Co., and is now at 

lief. 2245.-" I am glad to announce that I recently passed 
the P.M.O. Special Exam., and as you will see on my report, 
my speeds are now far ahead of the speeds needed in the 
examination. I therefore walked through the telegraphy part." 
The Original letters can be inspected at London Office. 

MORSE CODE COURSES 
For Beginners and Operators 

Just send for the Candler 

"BOOK OF FACTS" 
It places you under no obligation 

THE CANDLER SYSTEM CO. 
(SS SW.), 121 KINGSWAY, LONDON, W.C.2 

Candler System:Co., Denver, Colorado, U.S.A. 

A D CO LA _ SOLDERING INSTRUMENTS 

Supplied for all volt ranges from 6/7v -230/250v 
Meets every requirement for radio assembly, mainten- 
ance, telecommunications, etc. High Temperature, 
Quick Heating, Low Consumption, Light Weight 

3/16" Dia. Bit Standard Model 22/6 
1/4" Dia. Bit Standard Model 25,10 
3/16" Dia. Detachable Bit Type 30/0 

Replacement Unit Bit Elements available 
British and Foreign Patents. 

Sole Manufacturers : ADCOLA PRODUCTS LTD. 
Alliance House, Caxton St., S.W.1. BRlxton 8075 

W. B. RADIO (G4PF) 
45 Priory Road, Anfield, 

Liverpool, 4 

Denco Catalogue ... ... 9d. 

Eddystone Catalogue ... 6d. 

Raymart & Woden Stockist. 

This month's Snip, 832's, Post Free, 12/6 
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A -few of the following receivers are still in stock, prices 
include delivery : R.1116 battery all -wave 8 valve (tested), 
811 (leaflet 3d.) ; 113132, less valves, but new (£or tele- 
vision), 25/-; R1355, with 10 valves, for "Inexpensive 
Televisor," not quite new, 50/-; 3 -valve crystal monitors 
(less valves), for making compact portable, including cabinet, 
15/-; new Marconi 4/1 Emiscope std. ose. tube, in case with 
network, bargain at 30/-; T.R.9 receivers, less valves, for 
stripping or modify coils, 12/- only (tuning condenser unit 
worth more) ; hundreds of bargains for callers, business as 
usual during alterations, new lists in February, are you on 
mailing lists? 3d. stamp; 8.130 voltage stabilisers, 11/ - 
pair; 15 Hy 80 no/a chokes (line job), 6/- only. 

Bee °` Listener" for other 5¢rgains 

BARNES RAD-ELEC. & WHOLESALE Co. 
12 PIPERS ROW, WOLVERHAMPTON 

10 -Metre Converters, f5. Two -Metre Converters, 
ES/lo/-. Made from the famous Type 26 RF units. 
Super two -metre converters, 616-6J6-EC52. The 
last word in sensitivity, f9/10/-. Push-pull RF 

stage and push-pull mixer. All converters 
normally 7 MC IF but can be supplied for any 
required frequency. Send us your Type 26 or 
27 RF Unit. We convert to two or ten metres, 
f3/15/-. 

KIRKER KONVERTORS 
100 Stonelaw Road, Rutherglen, Glasgow 

AC/DC REVERSIBLE AIRCRAFT RADIATOR 
SHUTTER MOTOR. 24v, with reduction gear 
1000: I. Electric brake, magnetic clutch, auto. cut- 
out. Many useful applications. Ideal for opening and 
closing garage doors, 10/- each. 
CONDENSERS :-8 mfd 450v Electrolytic ; brand 
new, guaranteed, 2/4 each, 6 for 13/-. 1 mfd I,000v, 
metal cased, 1/9 each ; 001 silver mica, 3/6 doz. 
COPPER WIRE :-14 S.W.G. D.C.C., 1/10 half - 
pound. 22 S.W.G. P.V.C. connecting wire, 4/6 per 
100 ft. in red, yellow, green, blue, black or white. 
FONE JACKS. 1/- each. 
ROTARY SWITCHES. Wave change, 3 -pofe 4 -way, 
3/6 each. All post free. 

TERMS : Cash with order. 
From 

F. EXETER 
3 Abbey Gate, Minster, Sheerness, Kent 

-EASIRINDERS- 
for THE "SHORT WAVE MAGAZINE" 

Bind your issues in the Easibinder. By a simple 
operation the journals are inserted with a steel 
wire, and sconce become a neatly bound volume 
for the Bookshelf. 
The Easibinder is bound in green cloth, and 
gold -blocked with title and year on the spine. 
It will hold 12 issues. (One volume.) 

PRICE 11/3.{Post Free) 
A binder can be sent on approval if requested. When 

ordering please state the years to be blocked. 

EASIBIND LTD 
PILOT HOUSE, MALLOW STREET, LONDON, E.C.I 

SMALL ADVERTISEMENTS 
READERS' -continued. 

MUST sell Hambander. Perfect and immaculate 
condition hardly used. Nearest to £15 secures. 

Carriage pain in transit case. -Neal, 217 Sladefield 
Road. Ward End, Birmingham. 

H ALLICRAFTERS SX28 excellent condition, £40. -S. Hughes, 137 Widdenham Road, Holloway,. 
N.7. 

BC.610 

complete with Speech Amplifier, all 
coils, spare for 10m exciter, auto - 

Pettits Lane, Romford, Essex. 

SALE: BC348 AC PP FB lob, £15. 12v 75AH 
battery, £3. Class D. wavemeter W/spares, £3. B2 

new complete, £14. 220v DC/AC rotary converter, 
£15 or offers. -Box No. 679. 

WANTED B2 transmitter/receiver and power pack. 
V V Also spare power pack. All letters answered. - 

Box No. 682. 

2 6J6, 10/- each. STV280/40, 7/6. Doorknob Triode 
)(VHF) 703A, 10/-. ACR8 5" CRT, 30/-. IF strip 

with 7 6AG5's, 35/-. Radio Engineering Handbook 
by Henney, 17/6.-23 Wye Street, Ross -on -Wye. 

transformer, Aerial tuning unit. -£100. Box No. 678. 

BEST offer over £15 secures National NC8IX 
receiver with crystal gate, etc. Full band -spread on 

Amateur Bands. Must be cleared. Also 1-V-1 AC 
T.R.F. receiver, bargain at £4.-Scudamore, 96 
Hinton Way, Gt. Shelford, Cambridge. 
SENDER 12 transmitter and Eddystone S640. Both 

in very good condition. Best over £30 secures. - 
Box No. 681. 

ANTED -Any disc recording equipment, must 
V V include tracking gear. Anything considered. 

Exchange RX1082 complete with coils. -Williamson, 
13 Cecil Road, Norwich. 
41 (WC, RX115, 300-600, bandspread, xtal mixer, 

£10. 1359, Rx, 130-550 mc., £12/10/-. CRI00/2 
exterior like new, S. Meter, limiter, manual, £22/10/-. 
M58, RF amplifier, OK 144, CV53, 35/-. 3, 144, RL18, 
PP, oscillators. 144 and 420, 25/- each. Exchange above, 
AR88D, FB condx. G6VX 144 xtal converter, pp, 
6J6's, etc., crackle case. £10. Offer. G44 oscillator 
P.P. RL18, 6C5, £5. Calibration curve. -Box No. 680. 
T AVOIE LABORATORIES precision wavemeter, 

375/725 mss. 3 valves, £4. BC457A, VFO/TX. 
pp1625 output. 4/5.3 mc. without modification. 
Suitable 80m. Circuit available, £4.-G2BVN, 51 

BC348R converted re -aligned, excellent 
condition, less power pack, £12/15/-, 

Hallicrafters S15, complete. Requires attention HF 
bands, £10 or offers. -Box No. 685. 

BC624 

230v, fitted noise limiter, S -meter, 
'shock mounting, perfect, nearest 

£18. Wanted BC614.-Webber, Claremont Villas, 
Uplands. Stroud, Glos. 

modified for 144 mc. according t o 
QST, 6AK5 R.F., 6AK5 mixer, noise 

limiter, S.M. drive, excellent performance, £5. Quantity 
of first-class components, valves, etc. for disposal, 
state requirements. Wanted. Power pack, instruction 
book and 10 -metre bandspread coil for HRO. Eimac 
4 -65A. -Webb, 26 Waverley Road, Kenilworth. 

CR. 100 wanted, must be in good condition 
mechanically. Electrically immaterial. -Box No. 684. 

XTALS. 455, 465, 735 kc., 8/6. 455 kc. Xta 
filter units complete, 12/6. Auto -transformer 2301 

to 115, 1 KVA, £2/10/ -.-Box No. 683. 

BC342-N 

late model, perfect alignment, 
"condition as new, £55. Consider part 

exchange similar H.R.O.-"Armadale," Manor Road, 
Burnham -on -Sea. Phone 511. 

AR88D 
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SMALL ADVERTISEMENTS 
READERS' -continued. 
WANTED. -Two identical G.P.O. type or similar 

S.P.D.T. relaÿs, coil near 5,000 ohms and closing 
current 5 mA. Details.-G3FCW, 7 Marshall Street, 
Yeadon, Leeds. 
CALE Army 12 Tx 25 watt phone CW and MCW. 

Break-in and remote control, coverage 20m to 150m 
with data for 10m simple conversion, £30. BC221 
frequency meter by Zenith in metal case, £15. B34 
(Eddystone 358X) Communication Receiver 10m to 
2,000m. £25. AU as new complete with instruction 
books. Near offer considered. -Howard, 456 Welford 
Road, Leicester. Phone 78841. 

LITTLE -USED transmitting compònents, including 
ß13's, TZ40's, 35T's, 866's, 836's, 807's, valve - 

holders. chokes, high -voltage condensers, split -stator 
condensers, etc. All cheap-e.g. 813, 25/-, 1,500v 
condensers, 2/-. Callers only -evenings, week-ends.- 
R. Field, 1 Feckenham Road. Redditch, Worcs. 

SALE.-SX24 Hallicrafters, 9 valves, R.F. stage. 
B.F.O., noise limiter, bandspread crystal filter, S. 

Meter. 540 kc. 43.5 mc. Instruction book, £17. - 
Box No.686. 

RADIO Amateur going overseas has for disposal: 
New valves CV53 (2). 82 (4), DETI2 (2), 19 (4), 

Gammatron 24 (3), PT15 (I). PVJ35 (7), 175 (2), 
RK25A (5), 28A (6), TZ40 (4), 35TG (1), 100TH (2), 
304TH (6), 801 (2). 805 (2). 807 (24), 813 (12), 815 (1), 
829A (4), 830B (2), 1616 (12). Large quantity receiving 
valves : 5R4OY, 5U4G, 5X4. 5Y3. 5Y4. 5Z4, 6AC7, 
6C5, 6F5, 6F6, 6H6, 6K7, 615, 6J7, 6K8, 6L6, 6L7, 
6N7, 6SF5, 6SJ7, 6SK7, 6V6, 6SN7, 6SL7, VR105 & 
150/30, EF50, 54, CV6, VR137, VR92. CRT's 3DP1, 
4081, 5FP1, 5BP1 all complete with base and shields. 
Transformers : Mod : 200 watt multi -ratio, 20 watt 
6k/6k ohms by Collins, pp807/pp807, Mains 230v 
primary : 200 watt 230/115 double wound, 1850-0- 
1850v 250 mA, 6.3v 5A, 500-0-500v 250 mA, auto 500 
watt. 5 kV swinging choke 500 mA, 2.5v l0A HT type, 
many smoothing chokes and paper condensers. 80 - 
metre EC VFO with power pack temp. and volts 
stabilised. Complete power packs : 550v 250 mA, 
1,000v 250 mA. 1,700v 350 mA (incl. variac), 3,000v 
5 mA. All 230v AC input. 600v 180 mA, 63v 12A 
300v 250 mA stabilised by 6 2Á3's. 3,000v 10 mA, 
6.000v 5 mA, 450v 150 mA plus 150v bias. All 115 
VAC Input. Complete pp 813 ºa 35/30 mcs. All 
components rotary beam incl. 0.75 H.P. DC reversible 
motor 1250/1 reduction gear. magslips, large thyra- 
trans. PPI type control desk. Large quantity ducal 
tube. 2} metre Yagi silver plated. GR standard con- 
densers. All above may be seen SW London. No 
reasonable offer refused. Phone or write (SAE please) : 

G5CI, 1 Spring Grove Road, Richmond, Surrey. 
Richmond 5575. 

EXCHANGE R.1155 in good condition (requires 
P.P.) for type 62A indicator unit complete. Write- 

Tweedale, 16 Coronation Road. Wold Road, Hull. 
SALE. -Wireless World, November 1939 -August 

1949. QST., July 1943 -December 1945. Perfect 
condition. Offers please. Also many technical books. 
Reasonable prices. -Williams, 92 Thicket Road, 
Anerley, Lyndon, S.E.20. 

O FFERS: RME69 receiver and DB20 pre -selector ; 

1481 receiver, resistance capacity bridge (Victoria 
Instrument Co.) -North. 31 Stumperlowe Crescent 
Road, Sheffield. 10. 

ADVANCE signal generator type B.3 model C, 
100 kc to 30 mc, 10 gns. T1154, £4. R.F. Unit 

Type 26. £1. Items plus carriage: G3DDM, 29 Mill 
Lane, Sheet, Petersfield, Hants. 

MCR1 with AC/DC, power pack, coils, 
'phones, circuit and data. As new, £7. 

-Box No. 687. 

FOR Sale.-Echophone de Luxe communications 
receiver 7 -valves, 545 kc-31 mc, 110 to 240v 

AC/DC. Fitted loudspeaker. Perfect condition. Price 
£22. Write : Pulley, 1 Woodlands. London Road, 
Harrow -on -the -Hill, Middlesex. Tel. BYR. 0426. 

BRAND NEW EX -GOVT. VALVES 
YOU CAN SAVE £fE by using reliable ex -Govern- 
ment Valves, but be sure that they are reliable. All 
our valves are brand new, and, unless otherwise stated, 
they are in the original cartons. 6H6, 1/6 ; 9006, 3/6 ; 

9004, 4/- ; 6CS, 615, 6J5GT/G, 6N7GT/G, 4/9 ; 

6K7, 6AC7, 6SL7GT/G, 5/- ; 617, 6SK7, 5/3 ; 6Q7GT, 
5/6 ; 688, 6V6, 6F6, 6XSGT/G, 2X2, 2C26, 6/- ; 

5U4, 5Z4, 6K8, 6/3 ; 6F7, 7/- ; 38P1 (Cathode Ray 
Tube), I9/- ; 3E29 (829A), 35/- ; 813, 37/6. 

The following are brand new, but in plain cartons 
or unboxed : 6H6, 6H6GT/G, 1/3 ; 615, 4/- ; 6C5, 
4/3 ; 6K7, 6AC7, 6SL7GT/G, 4/6 ; 6.17, 6517, 6SK7, 
2C26, 6B8, 5/- ; 6X5GT/G, 5/6 ;5U4G, 6F6G, KTW63, 
5/9 ; 6F7, 6C4, 6/6 ; 6AK5, 9/-. Orders over 15s1 
post. free (otherwise 3d. per valve). 

J. E. FORD 
278 Portland Street, Southport 

HIRE PURCHASE DETAILS 
Following our January announcement the follow- 
ing terms are offered :- 

Deposit I Year 2 Years 
DencoDCR19... £9/18/ 75/11 Mth 42/11 Mth 
Eddystone 750... £9/18/- 75/11 Mth 42/11 Mth 
Eddystone 680... £17/17/2 136/10 Mth 67/4 Mth 
Eddystone 710... £9/13/8 74/10 Mth 41/11 Mth 
Eddystone 659... £12/1/6 92/6 Mth 52/4 Mth 
Send your order now and avoid the waiting list. 

FON RADIO CO. (G3XC) 
1 & 7 Station Approach, Slough 

SLOUGH 22526 

H .Cee 
Short -Ware Equipment 

Noted for over 15 years for . 
Short Wave Receivers and Kits of quality 

One Valve Kit, Model"C" Price 20/ - 
Two "E 43/ - 
These kits are complete with all components, 
accessories and full instructions. 
Before ordering send stamped addressed 
envelope for descriptive Catalogue. 
"H.A.C." SHORT-WAVE PRODUCTS 
(Dept. VIC.) 66 New Bond St.. London. W.1 

NEW EX -GOVERNMENT VALVES 
ECC31, ECC32, EL32, ECH35, EF50, 6J7G, 
6J7M, 6K7GT, 6Q7GT, 6SL7GT, 6SN7GT, 6N7GT 
6X5GT, 6S17GT, 6V6GT, 6C8, KTW62, VU 115/- 
MHLD6, ML6, MH41, 6C5M, 6JSGT, 1632M, 
I2A6M, BL63, 12SK7M, NR74, 6V73, EF36, 4/- 
6V66, 807, 5U4G, 5Z4M, 6/, EL50, 6/6. 954, 
955, VRI135, CV63, VR54, 6A6GT, VT61A, 2/6 ; 
5 for 10/6 ; 6 for 12/- ; 12 for 22/6 ; I of each 
10/6 9003, 3/6. 
NEW Ex USASC Master Oscillator Type 
M119467A 2-807, Grid meter ready made BFO 
1.5 mcs, 2-10 mes, 78/6. 3 Valves Free with this. 
NICKEL Iron Accumulators, I-2 to I-4 v, 7 amp, 
3/-. 15 amp, 8/-. 125 amp, 28/-. 6v in crates 15 
amp, 40/-. All Goods are first class and C.P. 
Stamped address with all orders and enquiries. 

G. H. WATSON 
50 Blackstock Road, Finsbury Park, N,4 
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SMALL ADVERTISEMENTS 
READERS'-continued. BRASS, COPPER, DUZtAL, 

ALUMINIUIeI, BRONZE 
ROD, BAR, SHEET TUBE, STRIP, 

WIRE 
3,000 Standard Stock Sizes 

NO QUANTITY TOO SMALL 
List on Application 

H. ROLLET & CO. LTD. 
London, Liverpool, 
6 Chesham Place, S. W.1. Kirby Estate 
SLOane 3463 Simonswood 3271 

Type 21 Receiver. Short wave for 6v or 2v operation 
contains II valves ARP/I2/VP23 (7), AR8/HL23DD 
(4) one of each are spares, also Mallory type 650 
6v vibrator. 3 I.F. stages, 3 -gang and 2 -gang var. 
condensers in tandem to give separate R.F. 
sections for each wave -change. Operates on 4.2 to 
7.5 and 19 to 31 me/s. Slow-motion. tuning drive. 
Excellent job, £2/-/-, 2/6 carriage. 
Type 19 Receiver Chassis, partly dismantled, size 
17"x8"x9}", containing 2 tandem 2 -gang tuning 
condensers, I. 1 -gang, 13 octal valve holders, 3 I.F. 
transformers, I geared tuner, stack of resistors, con- 
densers, nuts, bolts, etc. In strong metal cases. 
7/6. Carriage 3/6. 

JOHNSON & WRIGHT, 
2 Gordon Road, Harborne, Birmingham 

. rd:::, -:w :: 7.... . . 

T AMS& 

High Quality Tape 
Recording Components 
RECORD HEADS OSCILLATORS 

PLAYBACK HEADS AMPLIFIERS 
ERASE HEADS PRE -AMPLIFIERS 

FREQUENCY CORRECTING NETWORKS 
TAPE, Plastic Base, 600 ft., 1,200 ft., 3,250 ft. 
Comprehensive Booklet " Magnetic Tape Re- 

cording." Price 5/4 Post Free (G.B.). 
Write for latest Price List. 

AUDIGRAPH 
Dept. MR2, 7 St. Peter's Place, Birmingham, 1 

G4GZ'S BARGAINS 
NEW BOXED VALVES Ili 866A's, 16/6; TZ40's, 
804's, 805's, 23/6 ; 808's, 81 l's, 24G's, 27/6 ; 803's, 
815's, 36/. ; 810's, 813's, 
Matched 

41/. ; PX4's, 36/-. 
Pairs, PX25's, 36/.. 

TX CHASSIS, with high stab. 500 Kc/s xtal and 
numerous components (no valves), only 10/6 ea. 
GANGED POT'METERS. 1M Sd ++M S1 carb., 
2 for 5/6. 25K Sè W/W. 3W. single, 2/9, 2 for 5/-. 
USEFUL TOOLS. Set 5 Allen Keys, z"4", 1-9", 
4 x 6BA box spanner, 1 set Terry's 2, 4, 6 BA, 4/3 Kit. 
3 Kits for 11/9. 
NEW CRATED XFMRS. Prim. 110-250v tapped. 
2 Secs. each 500-0-500v 200m/a (Service rating). - Few 
only at 46/- ea. 
All post paid. 

J. T. ANGLIN, G4GZ, 
106 Cleethorpe Road, Grimsby 

Tx/Rx, P/Pack modified. All coils. Xtal 
7058.5 kcs, with Cert. 1155 Rx modified with 

L/S. Ericsson phones as new, £30 or offers. Would sell 
separately. -109 Lichfield Street, Tamworth. 

460 mc Rx. Brand new, unused, £10 ; 
,VFO/Exciter or 50w Tx. 6 valves. Clapp 

ose., voltage regulator, broadband, bandswltched 
doublers, 807 P.A., Six bands 1.7-30 mc. Commercially 
built. Unused. £24. TG10 keyer/amplifier unused, 
£6 ; Type 37 ose. complete, V.F.O. 28 mc. Tx, £9 ; 
BC221 Al Manuals, 5/-. New boxed valves, 811's, 25/- ; 
8I3's, 40/- ; RK34's, 12/6 ; 829B, 52/6 ; unboxed, 
813's, 32/6 ; 2C26's, 6/ -.----Parker. 9 Cheltenham Road, 
Broadway, Worcestershire. 

50 watt transmitter, four bands, VFO, modulator, 
Dower packs, as new, £30. Nearest. S.A.E.- 

28 Ivanhoe Road, St. Budeaux, Plymouth. 
SALE.-BC221M, manual, valves and xtal (no case), 

£7. D.C. Avominor, £2. MRIC1 (no valves), £3. 
Valves ; 6L6, 6SN7, 6AC7, etc., 5/-. Send for 
requirements. Wanted T.V. gear.-Box 689. 

guaranteed perfect condition, with 
auto -transformer, plus manual. £25 or 

nearest offer.-G3PH, 43 White House Road, Dordon, 
Tamworth, Staffs. 

US Manuals for sale. BC728 receiver, 3/6. 
BC778 transmitter; 3/6, M222 power unit, 2/6. 

Require BC348 in case without valves. Unmodified, 
any external condition.-Anthony, 5 Park Farm Road, 
Kingston, Surrey. 

SL A 0Eddystone, going cheap-new April. 
V ̀ t What offers ?-J. A. Alan Short, 132 Rye 

Hill, Newcastle-upon-Tyne, 4. 

BC221 A Tmodulation model new, £14. 
U.S.A. Valve tester, £15. New 

BC6I4E speech amplifier, £7,110/-. BC312 valves in 
matching case, £3. U.H.F. 3 element beam with fittings 
in case, £8. BC610 aerial and base, £2. Quantity of 
QST's. S.W.M., Wireless Worlds, 30/-. ARRL and 
Radio Handbooks, 7/- each. HF300 valve, 15/-. 
2 element 10 metre beam,, £3. Treated Guy ropes 25 ft. 
5/- ; 50 ft., 7/6. BC6I0 spares, cables, P.A. coils, 
Labgear beam motor, bargain, £7/10/-. Prop. motor, 
55/-, Rothermel Torpedo mike, £3. SX24 S. Meter, 
50/-. Western Electric new transmission measuring set. 
Offers. Post war Imperial Good Companion tabulator 
model portable typewriter. Offers over £25.-G3DAM, 
Offenham Road, Evesham. 

ASB8 new, coaxial RF stage, 120/-. Super 
Panadaptor, new, 5 mc IF, £11. 2 Heavy 

duty Selsen motors, 90/-. 3 brand new U.S. prop. 
motors, 30/- each. 76 Hillsborough Road, Glen Hills, 
Blaby, Leics. 

D. S. T.100, 13 
tion 

valvreceie Ever. 
32P. m 

x-R.A. comcunfca-50kc 
to 
m 

continuous in 7 bands on turret. Noise limiter, variable 
selectivity. Internal 230v AC Power Pack. £15.- 
Bavister, 70 Crawley Green Road, Luton, Beds. 

SALE.-Trophy 6 communications. 55-45 mc, 
£10/10/-. 6V6 -6V6-807-829 Transmitter. 7-14-21- 

28 mc. Ready for air. £20. S.A.E. for details : 
Homer, 25 Groveland Road, Beckenham, Kent. 

BC342 

ASB8 

B2 

25 Watt Tx co -pa. key, spare 807's, two xtals. 400v 
power pack, TUSE, £10 or best offer. Carriage 

Paid.-Dudley, 4 Marley Road, Poynton, Stockport. 
Cheshire 

"S" meter black crackle matched 
,speaker, phones, instruction book. 

The whole unscratched and perfect. Nearest offer £46. 
-Williams, 62 Oxleymoor Road, Wolverhampton. 

FOR Sale.- BC348Q receiver. built-in A.C. Power 
pack. £16. Perfect condition.-The Sunn Inn St. 

Austell. Cornwall. 
SUPER-PRO. 100-400 kc/s., 2.5-20 me/s. Auto Trans. 
for 230v, Handbook. _ Perfect working order Black 

cabinet table model. Best offer over £25.-G2FSJ, The 
Lodge. County Police H.Q., Winchester. 

AR88D 
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MAIL ORDER SU PII --, _ '0 
THE RADIO CENTRE, 33 TOTTENHAM COURT ROAD, LONDON W.I. 

T..t 1g hone:,, Museum 666.74-9 

IMPEDANCE MATCHING UNITS 
Provide correct impedance matching for your 
Receiver or Transmitter for any length of aerial. This 
BRAND NEW tuning unit will give you greatly 
increased signal strength over a frequency coverage of 
2.4 to 13 mcs. 
The unit is a compact assembly comprising rotating 
coil assembly with pulley arrangement to operate the 
revolution counter. A 0-3 ammeter is mounted on 
the front panel together with the tuning handle for the 
coil. This handle may be locked in any desired 
position. 
Size of unit 5" x 5." x 9". Each one packed in 
original wooden transit case. Price 13/ I I (Post and packing 1/1d). 

M.O.S. RADIO ALARM KIT 
A simple radio time switch in kit form which can be 
made in a few hours by anyone possessing the normal 
household tools. 
Awaken to the strains of early morning music. 
Full wiring diagram and instructions included. 

The KIT. 12/6 
COMPONENT BARGAINS 
Assorted Tubular and Mica Condensers 
100 from 5 pfd to 5 mid . Brand new 10/_ the lot. 
(Postage and packing 1/63 
Assorted Wire Wound Resistors 
100 Vitreous enamel type from 4 ohms to 250.000 ohms. 
Brand new. 40 the lot. 
(Postage and packing 1/63 
Assorted Postage Stamp Trimmers 
50 All values, single and double type. Brand new. 

10 the lot. 
(Postage and packing 1/6.) 
Assorted Air Dielectric Trimmers 
25 Preset and long spindle types from 25 pfd to 100 
pfd. Brand new. 9/_ the lot. 
(Postage and packing 1/6.) 
Assorted Valveholders 
100 All types of ceramic, amphenol and bakelite from 
3 pin to 9 pin Loktal. Brand new. 25/. the lot. 
(Postage and packing 1/6.) 

AGAIN! - 

Brand new R1155A Receivers in transit eases, 
£II 19 6 

(Carriage and packing 10/-.) 

AC POWER PACKS 
A power supply to operate on 200-250v A.C. with 
control switch for different input voltages. Output : 

220v 70 m/A D.C., 6.3v 4-5 amps A.C. Panel size 
19" x 7". Output voltage and current metering (0-300v 
and 0-150 m/A meters). Rectifier type VU39. Com- 
plete with outer case for only £4 (Carriage and 
packing 5/-.) 

COPPER SECTIONAL AERIAL RODS 
Each 12" in length-push into each other to build up 
any length. required. 24' for 4/_ (Postage and 
packing 9d.) 

£10,000 WAS SPENT TO GIVE YOU PERFECT 
SOLDERING! 

FOR A LIMITED PERIOD WE ARE OFFERING 
THE ALREADY FAMOUS BURGOYNE INSTANT 
HEAT SOLDERING GUN (advertised and sold by 
the makers at 79/6d.) FOR ONLY 52/6 ! I I 
We are setting a standard for value which we will find 
hard to beat. This offer has been possible only by an 
ACCIDENT-a blocked export shipment that 
missed the last boat to South Africa 1 

SAVE TIME ON SOLDERING ! 

Just press the button, count seven, and 
solder and the bit will remain at soldering heat 
until you release the -pressure, when it cools off instantly. 
No waiting to warm up or cool down-No element to 
burn out-No mica to crack or splinter-No risk of 
shock. £10,000 was spent on the design of this famous 
tool originally ! 

Few tools possess so many advantages as the "Seven - 
Second" Solder Gun ; and certainly no engineer can 
consider himself up to date without one. For A.C. 
mains. 200-250v. 

TWIN FEEDER 
78 ohms 5 I d per yard. Minimum lengths 10 yards. 

2 

POWER UNIT 87 
A three -commutator rotary transformer with full 
smoothing system consisting of screened suppressor 
units, L.F. choke and condenser. :Input 24v D.C., 
Output 250v 30/65 mA 6.3 v 2.5 amps -D.C.- These 
may be used as D.C. battery -chargers by applying D.C. 
mains to 250v output and charging 6v batteries from 
the 6.3v 2.5 amp output. BRAND NEW. ONLY 
(Post and packing 2/6.) - 10/_ 

IVALEK DE -LUXE CRYSTAL SET 

Complete in attractive cream or brown cabinet with 
tuning scale. Fully guaranteed. 15/_ (Post free.) 

CARLISLE FIXED RESISTANCE LOAD 
14 ohms 7.5 amps in lightweight cabinet. 

1 
each 

to callers only. 

MOVING COIL L.R. HEADPHONES 

With cushioned earpieces and lead with P.O. type jack 
plug fitted. 

(Postage and packing 1/1.) 

Terms : Cash with order 

4/11 per pr. 



DO YOU OVER MODULATE a 

Have you any means of knowing your modulation 
percentage. 

THE "Q -MAX" MODEL MIA 
PEAK MODULATION 
INDICATOR 
provides instant indication should your modulation 
exceed a predetermined value. This device con- 
sists of two neon lamps one of which is adjusted to 
strike at 100 per cent. and the other at 80 per cent. 
modulation. Hence the operator maintains his 
speech level so that whilst the 80 per cent. neon 
flashes frequently, the 100 per cent. does not flash 
at all. 

PRICE 63/ - 

COMBINED 

ABSORPTION 

WAVEMETER 

AND 

PHONE 

MONITOR 

An Absorption Wavemeter for checking har- 
monics and parasitics ; and oscillators, doublers 
and power amplifiers for correct frequencies. 
All amateur bands are covered by means of plug- 
in inductances. 
A Westector rectifier is incorporated with the 
wavemeter and also a jack for phones, thus en- 
abling the wavemeter to be used as a phone 
monitor. 
Complete with one inductance covering 

any specified band ... ... ... 35/ - 
Extra Inductances ... each 3/9 
Coverage ; (I) 143 Mcs. (2) 3.5 Mcs. 

(3) 7 Mcs. (4) 14 Mm. (5) 28 Mcs. 

THE "Q -MAX" B4/40 
TRANSMITTER 
A complete 40 watt-Four Band Transmitter for 
Phone or C.W. 

Four Bands 80-40-20-10 metres at the turn of 
a single switch. 
Two Tuning Controls only. 
40 watts C.W., 35 watts Phone input to 
Power Amplifier. 
Built-in Modulator and Power Pack. 
High efficiency Four band Tank Coil Turret. 
All essential circuits metered. 
Provision for Low impedance input from a 
V.F.O. 
Instant Crystal changing from front of panel. 
Stabilised Bias supply gives full protection in 
"Key -up" position. 
Keying of the oscillator stage allows "Break- 
in" operation. 

The whole completely housed in attractive black 
crackle finished steel cabinet, 19 ins. by 10 ins. by 
9+ ins. 

PRICE £75 
Nothing External Except Microphone and Key 

METER 
For fitting to ARR88's, etc. 

PRICE 63/ - 

OBTAINABLE FROM " Q -MAX " REGISTERED DEALERS ONLY ttiAtitx 'detELLIMR 
LIMITED 

10 LITTLE TURNSTILE, LONDON, W.C.I 
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