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H. WHITIKER uasr 
IO YORKSHIRE STREET, BURNLEY Phone 4924 

XTALS. The complete Xtal Kit in sealed car- 
tons for the SCR 536 (BC611) Walkie Talkie. 
14 xtals in all with 14 coils, 7 ose. and 7 final 
covering the complete freq. range of the unit. 
There are 7 tx. freqs. and a further 7 xtals spaced 
455 kc for the receiver. All are in Ft 243 holders 
with 4" pin spacing. The complete range is as 
follows: 3885/4340, 4080/4535, 4280/4735, 
4397/4852, 4840/5295, 5327/5782, 5437/5892 kc. 
The complete kit including coils 56/-, post free. 
Set of 14 xtals less coils, 48/- set of 14 coils, 8/-. 
Any pair of xtals, 8/-, with the exception of 
5327.5 and 5295, these 7/6 each. All xtals are by 
leading U.S. makers. 
XTALS. 1000 kc Bliley, Valpey or Somerset, 
standard }" pin spacing 20/-. 100 kc RCA, 
Bliley, sub -standards, 17/6. Marconi, etc., 500 
kc British 4" pin spacing, 6/-. Western Elec. 
500 kc 4" Ft 243 holders, 7/6. 
XTALS. 3.5 Mc Band any spot freq., 15/-. 
XTALS. I.Fs A complete range 450 kc to 500 
kc any spot freq., 4" Ft 243 holders, by Western 
Elec. at 12/6 each. 
FOR 144 Mc. Any freq. 8000 kc to 8110 kc. 
Ft 243 fitting at 15/-. A few Bendix 4" pin 
spacing 8007.69 kc at 12/6. 
FOR 28 Mc. Any spot freq. from 7 Mc to 7500 
kc at 12/6, with the following specials. 7200, 
7225, 7250, 7275, 7300, 7325, 7350, 7375, 7400, 
7425, 7450, 7475, 7500 kcat 7/6 each or 72/ - 
per doz. All ly" Ft 243 holders. 
FOR 7 Mc. 7000 to 7300 kc any spot freq. at 
12/6, with the fone band specials as above. 
6 Mc Band for 144. 6000 kc to' 6083 kc any 
spot freq. at 12/6, Ft. 243 holders. 
FOR 21 Mc. 5250 to 5250 kc any spot freq., 
12/6, Ft 243 holders. 
TOP BAND. Double, 850 kc to 863.5 kc and 
937 to 1038.5 kc, Ft 243 holders, by Western 
Elec. Prolific harmonic generators. Plated type, 
spot welded contacts, mounted in air gap, at 5/ - 
each. To Commercial users and others. A com- 
plete range available from 2 Mc to 9 Mc in either 
1" or Q" holders. The entire range by : RCA, 
Bliley, Valpey, Stand, etc., and all leading 
American manufacturers. Quantity quotations 
are available on request. Export enquiries 
welcomed. 
VALVES RX AND TX. All are brand new in 
sealed cartons, and carry our full guarantee. 
6J5gt 2/6, 24/- per doz. 813 27/6, 805 12/6, 
83217/6, 866/866a 10/6, HK257b 32/6, 860 17/-, 
836 15/-, 830b 22/6, VU, 508 Vac rectifier 4v 
Fil. 2759v at 125 mills 8/-. 807 RCA 6/-, 
60/- doz. 955, 1625 4/-, 6L6g, 1622, 6J6, 8/-. 
6AG7, 6SG7, 6AG5, 80, 6C4, 1T4, 1125, 6L7, 7/6. 
5Z4, 6N7, 6N7gt, 717a, 1S4, 6Q7, 6K6, 6AC7, 
6/-, 60/- doz. 5W4, 6SK7met, 6SK7gt, 
6J7met, 6X5, 6C5met, 6C5gt, 6J5met, 6ßH7, 
1A5, 9001, 9004, 7Q7, 12C8, 12ßR7, I2SG7, 
12A6 at 5/-, 48/- doz. VCR97 32/6. 100th 
at 30/-. 
BLEEDERS. 50 watt/100 watt, per doz., well 
assorted, 12/-. 
POWER UNIT. Type 247. Input 230/50cy, 
Output 500v at 300 mills plus 6.3v 3 amp. In 
grey steel ventilated cases. £3/19/6, carr: paid. 
PILOT LAMPS. Small Bay, 6.3v, 12v or 28v, 
at 6/- doz. 
MODULATION TRANSFORMERS. R.C.A. 
P.P. 805s to P.P. 813s, 60/-, carr. paid. 

PARMEKO. 360 watts. 4500, 5000, 5500 ohms 
C.T. Sec. 1.3550 ohms at 450 mills, Sec. 2. 6700 
ohms 12 watts, 25/-. 
THERMADOR. 400 watt. Pri. 6,700 ohms ct.- 
Sec. 4,500, 5,000, or 5,500 ohms, 7" x6" X 5". 
Porcelain Standoffs, and completely screened at 
50/-. Woden, UM1, 2, 3, or 4, immediate delivery 
from stock. 
PLATE TRANSFORMERS. Thermador, 
Primary 210/230v 50 cy. Secondary, 2280/1725/ 
1420/0/1420/1725/2280 at 800 Mills. Porcelain 
standoffs. Sec. test volts 6,000. In original 
sealed crates, net weight 150 lbs., £7/10/0, 
carr. paid. 
R.C.A. 230v primary. Output 2000/1500/0/ 
1500/2000 at 800 mills, £4/10/0. 
HALLICRAFTER. Switched Primary 110/230v 
S20.R. replacement, 30/-. 
HALLICRAFTER. Output transformers.- P.P. 
Primary. Separate High and Low impedance -. 
secondaries. 55CO19. 30/10,000 cy., 7/6 each. 
BC 454 complete with Dynamotor, brand new 
and boxed at 50 /-, Carr. paid. 
VALVE HOLDERS. All ceramic. Octal 1/-. 
10/- doz. 807 1/3, 12/- doz. British 5 -pin 1/-, 
10/- doz. Ditto 7 -pin 4/- doz. Johnson UX 
lock in 4/-. Ditto Jumbo 6/-. 813 6/-. 
AUTO TRANSFORMERS. Woden 100 watt, 
20/-. Met -Vick 500 watt completely screened in 
separate metal case with knock-out entry, 30/-. 
Ex -Admiralty 2 kVA £2, 2* kVA £5. 
FILAMENT TRANSFORMERS. RCA, 
Input 230/50cy Output 10v. et twice for a pair 
of 813s, terminal connections, and completely,-. 
screened, 25/-. 
THERMADOR. Input 230/50cy. Output 10v. 
et 10 amp plus 10v. et 8 amp potted, completely 
screened, at 30/-. 1131 Filament trans. Suitable 
for a complete Tx, Input 230/50cy, Output 7*v. 
for a pair of TZ40s, 7$v. for similar Tx final, 
4v.' 6 amp for rectifiers, 6,3 v. 6 amp, 6.3 v. 
6 amp. at 25/-. 
SMOOTHING CONDENSERS. TCC etc., 
4mf 2000v. wkg 5 x 5 x 3, 5/-, ditto 4mf+2mf 
2000v. wkg, 9 x 5x3,7/6. Kellog 4+ 4+ 4 -h 
2 + 1 mf 650v. wkg in brown crackle case with 
Dzus lid, condenser detachable from case, 7/6. 
l0mf 1000v. wkg 5 x 4 x 4Q, 5/-. 
MICA BI PASS. 350/1000v. wkg. 100 assorted, 
about 10 values, all normal sizes at 10/- per 100, 
Bakelite cased Cornell-Dubilier, Solar, etc., .005 
8000v. wkg, 6/-, .001 5000v. wkg, 2/-, 250v. 
wkg doz. assorted 10/-. 
BENDIX. TA -12c. The well known Tx with 
four channel Osc. 807 buffer, and pair of 807s in 
the final, the note of this Tx is equivalent to 
Xtal, and is easily modified to 4 switched Ama- 
teur bands. Complete with valves, £7. 
R.C.A. ET 4336 H. Tx. Freq. coverage 2Mc 
to 20 Mc. 6ft. rack and panel. Weight 4 cwt., 
Input 230v 50 cy. Line up is an 807 driving a 
pair of 813s, modulated by a pair of 805, Com- 
plete with all valves including 4 866 Rectifiers. 
New and unused in perfect condition. A speech 
Amplifier is required, giving approx. 6 to 8 
watts, to drive the 805s, the input circuit of 
which is for 500ohm line. Suitable Plate trans- 
formers are available 6L6 anodes to 500 ohm 
line for use in constructing a speech amp. 
Offered at the nominal price of £60 complete as 
above, carr. paid. 
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American Publications for the Amateur 

GAGE 

RADIO HANDBOOK 
Eleventh Edition, 1949. Theory with emphasis on 
Amateur Radio. Immediate delivery. 25s. Post is. 2d. 
Twelfth Edition, 1950. Practical and Construc- 
tional Material only (see previous advertisements). 
for the Radio Amateur and Experimenter. Immed- 
iate delivery. 25s. Post 10d. 

RADIO AMATEUR'S HANDBOOK 
An A.R.R.L. publication. Now in its 27th Edition ! 

600 pages on Theory, Design, Construction and 
Practice. A leader in its class. Immediate delivery. 

18s. 6d. Post 10d. 
ANTENNA MANUAL 

Design and Construction of Aerials of every kind, 
for Radio Amateurs, Engineers and Technicians. 
(300 pages). Inmediate delivery. 27s. Post 10d. 

ANTENNA HANDBOOK 
Fifth Edition of the A.R.R.L.'s own publication on 
Aerial Theory and Installation. Immediate delivery. 

lls. Post 7d. 
SURPLUS CONVERSION MANUALS 

Giving much detailed practical information on the 
adaptation of a wide range of American surplus 
items. Well illustrated with circuit diagrams, 
drawings and photographs. In two Vols. Immediate 
delivery. per Volume 21s. Post 5d. 

HINTS & KINKS 
Useful collection of technical ideas and practical 
workshop data, written up in shortened form. An 
A.R.R.L. publication. Immediate delivery. ils. Post 5d. 

RADIO AMATEUR CALL BOOK 
The World's only directory of amateur stations- 
Over 100,000 callsigns and addresses, alphabetically 
-Constantly revised and kept up to date. 
Immediate delivery. Latest quarterly issue, 16s. Post 10d. 
Any American Radio or Technical Publication 

Supplied. Ask for our Quotation. 
QST, the leading American monthly on Amateur Radio, 

established over 30 years ago. For a year of 12 
issues 36s. 

CQ, an independent American magazine for Radio 
Amateurs, monthly. 12 issues 29s. 

AUDIO ENGINEERING 
A monthly of quite unusual value and interest to all 
concerned with the design, construction and opera- 
tion of audio equipment of every kind. 12 issues 29s. 
Suppliers of Technical Books and Publications 
to Schools, Universities, British and Colonial 

Government Departments. 

& POLLARD, Publishers' Agents 
49 VICTORIA STREET, LONDON, S.W.1. Abbey 5342 
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ELECTRONIC ENGINEERS 

17 Five Bells Lane, Rochester, Kent 

MODEL 2F/L. 
" M " derived end sections. Two constant " K " mid sections. 

Price £2.0.0 
including packing and postage within Gt. Britain. 

TELEPHONE - CHATHAM 45256 

TX Harmonic Filter for 

Elimination of T.V.I. 

THE BUTLER 

LOW PASS 

FILTER 
Provides high attenuation 
above 30 m/cs. 

Maximum attenuation in T.V. 
Bands. 

Negligible insertion loss. 

Standard 72 -ohm Co -axial 
connections. 

Tests on production filter 
show 68db's down at 45m/cs. 

Instructions with each filter. 

H.F. QUARTZ CRYSTAL UNITS 
(TYPE FO) 

These crystals are now available in the fundamental frequency range 
from 15 Mcs. to 27 Mcs. They are overtone type plates designed for operation at 
series resonance in low power transmitters, and in v.h.f. receiver oscillators, in which 
the i.f. section of the receiver is tuned. The Squier circuit is especially recommended, 
and full circuit details will be found in " Q.S.T." for Oct., 1948, and " Proceedings 
R.S.G.B.," Summer, 1949. Maximum r.f. volts across the crystal should not exceed 
15 volts r.m.s., and the h.t. volts at the anode of the c.o. valve should not exceed 150. 

TYPE FO 

The crystal is mounted in our type F miniature mount, which is directly 
interchangeable with the U.S.A. pattern FT243. Two units, back to back, 
plug in to the standard International octal valve socket. 

Prices :- 
TYPE FO QUARTZ CRYSTAL UNITS FOR ANY FUNDA- 
MENTAL FREQUENCY BETWEEN 15 AND 27 MEGACYCLES 

Tolerance from nominal frequency Price 
Plus minus 0.1% ... ... ... £1/12/6 

Plus minus 0.05% El /17/6 

Plus minus 0.02% E2/ 2/6 

Plus minus 0.01% E2 /15 /- 

THE QUARTZ CRYSTAL CO., LTD. 
(Directors : E. A. Dedman, G2NH, N. H. Munday, GSMA, W. J. Thompson, G2MR) 

63-71 KINGSTON ROAD, NEW MALDEN, SURREY 
Telephone : MALDEN 0334. Cables : QUARTZCO, NEW MALDEN 
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LAWRENCES 
A guarantee of satisfaction with everything we sell 

NEW VALVES. At 2/9 7193, EA50, LD2I0, LP220, SP41. At 4/- 6J5GT, 6SH7, PM2, EB34, 
VÚ120. At 5/- 2X2, 2C26A, 6SL7, 7V7, 12A6, 12C8, 12AH7, 12J5, 12SH7, 12SG7, 12SR7, 28D7, 
37, 713A, 865, 956, 9006, ARP12, AR8, P61, SP61, 8D2, V872, VT52, At 6/6 3Q5GT, 5R4, 5U4G, 
5Y3G, 5Z3, 5Z4M, 6AB7, 6C5, 6C8, 6J5, 6K6, 6K7GT, 6Q7GT, 6SK7, 6SJ7, 6SN7, 6B8, 6SQ7, 6V6GT, 
6V6G, 6X5GT, 6Y6G, 807, 957, 9001; 9003, EBC33, EF36, EF50, EC52, EL35, AÚ5, NR77, KTZ4I, 
RL37, VS70, VT60A, VU111, VR91, VR136, VR137. At 7/6 1A5, 1R5, 1S4, 3B26, 6AC7, 6AG5, 
6AG7, 6B4, 6C4, 6F7, 6J7, 6K7, 6L7, 6N7, 6SA7, 6SF5, 6SG7, 6V6M, PEN46, 72, 73, 83V, 2050, 
2051, EF36, EF39, CV66, ECH35, 1625, VU39. At 10/- 6L6, 717A, 6J6, 1616, P27/500, PX25, At 
15/- 832, 4C27, 721A, 724A, 3FP7. At 17/6 XFGI. At 25/- 8012, 8025. At 27/6 931A (Photo cell), 
9013A. At 35/- 715B, 803, 805. At 45/- 829B, 5BPI, SCP1. At 50/- 2J22. At 75/- 723A/B. All 
guaranteed. Two or more valves post free otherwise add 6d. postage. 
NEW METAL STORAGE CABINETS. Of improved design, fitted with twelve sliding drawers, 
overall dimensions :-101" x 71" x 6". Extremely useful for segregation and neat storage of small 
parts. Price 17/6 each. 
NEW PHOTO MULTIPLIER CELLS TYPE 931A. High vacuum type, with high response in 
visible region. Great sensitivity, low noise level, freedom from distortion, low dark current and small 
size. Ideal for Film scanning, Colorimetric measurement. Spectography, Astronomical measurements. 
Alpha particle counting and facsimile transmission. Directly equivalent to type 27MI Ediswan. 
Complete with special RCA lightproof chamber incorporating holder, resistance network. etc. 27/6 
with circuit. Guaranteed perfect. 
NEW TRANSFORMERS Standard Primary. 250-0-250 80ma 04v 5A. 6.3v, 4A. 0-4-5v 2A. 15/9. 
Also special Television Type EHT. Standard primary. 0-2500v 5ma. 2-0-2v. 4v. Fully impregnated. 
34/6. All fully guaranteed. 
TELEVISION PREAMPLIFIERS. These stable high gain units are made by famous maker and 
with slight pruning of RF coils are ideal for long range reception. Two valves type EF50 are employed, 
compact enclosed chassis size 6" x 34:" x 3". Terminal strip and Pye sockets for easy connection. 
Supplied less valves in perfect condition price only 6/9 each. 
BENDIX RADIO COMPASS RECEIVERS TYPE BC 433G. These superb sets are commercially 
modified for operation on 230v AC and have been fitted with a carefully designed front control panel 
which mounts tuning meter, slow motion dial, volume controller, etc. Other mods. include push/pull 
6L6 output stage delivering 15 watts audio. A wonderfully sensitive instrument tuning 200-1750 
Kcs, ready for housing in cabinet, 10 valves. Guaranteed perfect. £15 each. 
NEW CONDENSERS. Sprague miniature can 10 mfd 450v 2/6. Ditto but 30 mfd 450v 3/6. TCC 
1 mfd 3Kv can 3/6. 
NEW AMERICAN MICRO SWITCHES. Operate with feather touch. Suitable for safety inter- 
locks, Burglar alarms, etc. 4/6. 
COMMAND RECEIVER MOUNTING RACKS. Sets of the BC 453-4-5 class slide into this unit 
completing electrical circuits brought out to socket at rear of set. Rack contains miniature relays, 
fuses, headphone jacks and switches. Compact size, Black wrinkle finish. Type A. mounts 2 sets 
side by side. Price 7/- each. Type B. mounts 3 sets price 7/6 each. 
NEW THROAT MICROPHONES. High sensitivity with good performance. Eliminate extraneous 
noise.- Suitable as contact mike. 3/6 each. 
NEW FLEXIBLE TUNING DRIVE CABLES. Type A. for BC 453 sets, etc., 6/6. Type B for 
Compass sets BC 433G. and MN26, price 6/6 each. 
NEW TUNING CONDENSERS. 2 gang .0005 mfd 4/-. 2 gang .00016 mfd 2/9. 3 gang .00016 
mfd 3/6. 
CERAMIC FEEDER SPREADERS for spacing 600 óhtn transmission lines, 1/- each per doz. 9/-. 
AMERICAN TRANSMITTERS TYPE BC 778. An automatic life -boat equipment with hand 
generator, fully waterproof and submersible. Emits distress or manually keyed signals on 500 kc/s. 
Complete with Antenna Reel and kite 47/6. 
NEW COLLINS AUDIO TRANSFORMERS TYPE 677N201. Z pri. 6000 ohms. Z sec. 6000 
ohms. turns ratio 1/1. Response 200-5000 ± 1 DB Rating 20 watts. Test voltage 3000, 10/- each. 
Also Collins type 677N213. Turns ratio pri. to sec. 41 response 150-5000 cps ,1i, 1 Db. Test voltage 
1000, 7/6 each. Both types have centre tapped primary and secondary. Also RCA High power 
driver type T202. Primary 500 ohms. Two isolated secs. to drive grids of valves 805 etc. Rated 35 
watts, 10/- each. All above hermetically potted and ideal for high power amplifiers and modulators. 
NEW RCA POWER TRANSFORMERS Primary 0-190-210-230-250v. 50-60cs. secs. 400-350-0- 
350-409v at 150ma. 6.3v 6a CT. 5v 3A. screened fully shrouded. A complete amplifier circuit for 
6L6 in push/pull, with colour codes etc., is included. A superb product price 35/-. 
NEW BULLEN HIGH-SPEED TELEGRAPH KEYS. Type 26003A. A very popular type fully 
enclosed with precise contact adjustment. Black wrinkle finish. A fine buy at 7/6. 
NEW RCA RADIO DIRECTION FINDING EQUIPMENTS. BC 1005A. Freq. range 18-65 mcs. 
Of Modern design, the equipment employs a total of 15 tubes. Designed for use with Adcock aerial 
system. Specification on request. Price £25 each. 
STANDARD PANEL MOUNTING RACKS. Type 10A/9591. Height 5.5ft for 19" panels. Drilled 
every inch. Supplied with panels total 3 ft. which carry terminal strips, etc. Suitable for Trans- 
mitters, amplifiers, commercial eqpt. £2 each. 
NEW NATIONAL HRO VIBRATOR POWER PACKS. Table mounting model in handsome 
black wrinkle finish. Fitted with fuses connecting cord, etc., 25/-. 

Experienced export shippers. All prices include U.K. carriage. Terms C.W.O. 
Satisfaction guaranteed or money immediately refunded. 

Lawrences, 6i Byrom Street, Liverpool, 3. 
c 

4 30 
a1 
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THE AMATEUR RADIO SERVICE 
Moorside Mills, Lomax Street, Bury Phone : Bury 1778 
VALVES : Ceramic based 807's 5/-. 1625 (12v 
807) 3/-. TT11 (Midget 807) 4/-. 866/866A 9/6. 
805 9/6. 6J5GT 2/3. 6N7 4/9. 5Z4M 5/-. 5U4G 
4 /6. 6V6M 5 /-. 6L6M 6 /9. EL32 4 /-. VR54 (6H6) 
1/-. 12J51/3. HL23 1/6. EF50 (brand new) 4/6. 
BLEEDERS: 100K, 20K, 100W 9d. 30K, 
25W 6d. 100 ohms 40W 6d. 3.15K 100W 6d. 
Fixing Clips for above 2d. each. 
CONDENSERS : 4MFD, 800v 1 /-. 6FMD, 
1KV 1/6. 10MFD, 2KV (4" x 44" x 54" high) 
5/-. 0.25MFD 2KV 6d. each. 0.O1MFD T.C.C. 
Mica 2d. each. 
CONDENSERS VARIABLE : I00pf. Midget, 
ceramic insulated, panel mounting #" shaft, 1/6. 
500pf Johnson Tx type 2000v. ceramic insulated, 
new 10/- Pye type Co -ax Connectors 3d. each. 
Pye type Plug and sockets new only 5d. per pair. 
POTENTIOMETERS : 1 meg. midget with 
24" shaft, 1/-. 10k (Morgan Tropical new), 6d. 
1K, 25W, 2/3. 20 ohms, 100W, 2/6. 
VALVE HOLDERS : 813 Ceramic Bases, 7/6. 
807 Ceramic 1/6. Brit. 5 -pin Ceramic 1/6. 
9/16" EDDYSTONE VALVE TOP CAPS for 
813, 805, 866, etc., 6d. each. 
METERS : 24" round, 0-100ma, 7/6. 0-500ma 
6/-. 0-15V AC, 6/-. 0-10ma 7/-. 
PORCELAIN THROUGH CONNECTORS: 
with 2BA fixing bolt, 3d. each. 
R.F. CHOKES type 1010, 9d. each, 7 /6 per doz. 
IGRANIC JACK SOf,KFTS 1 /-. Telephone 
plug jacks for same with 5ft. lead, 1/- each. 
NEON TUBES suitable for R.F. Indicators, 
1F-. Neon Stabilizers (150v 8ma) 1/6 each. 

GRID STOPPERS: 47ohm Eerie }watt 
insulated 2d. each. 
PLATE TRANSFORMER R.C.A. 230v 
Primary 2000/1500/0/1500/2000 volt 800ma, 
40/- carriage 10/-. 
R.C.A. MODULATION TRANSFORMER : 

PP. 805 to PP 813, 35/- carriage extra. 
R.C.A. FILAMENT TRANSFORMERS : 
230V Primary, 5/0/5 for two 813 and 2.5/0/2.5 
for two 866 twice, 17/6, carriage 2/-. 230V 
Primary, 2.5/0/2.5 twice for pair of 805 or 813, 
13/6, carriage 2/-. Both of these transformers 
are completely screened. 
R.C.A. DRIVER TRANSFORMER with 
split secondaries, 500ohms to 805 grids. Com- 
pletely screened, 12/-, carriage 1/6. 
ROTARY COIL UNIT with helical copper 
strip wound on 3" dia. ceramic former and pro- 
vided with vernier drive and dial. A real bargain 
at 20/- plus 1/9 carriage. 
ROTARY COIL UNIT as above but with 31 
turns provided for on former (ceramic) complete 
with vernier drive and dial but with wire removed 
for only 10/-, 1/9 carriage. 
2 Pole 9 -way 34" dia. ceramic wafer R.F. switch 
with silver plated contacts only 9/6, plus 1/6 
postage. 

We have obtained large supplies of first class 
American transmitting equipment, a few samples 
of which are listed above. Many other items are 
available and are shown in our list. For copy 
please send S.A.E. 
Please include sufficient to cover packing and 

postage. 

Bind Your 

Copies of 
Short Wave 

Magazine 

Easibinders are supplied for all other 
readers of this magazine to see our 
R.S.G.B. Amateur Radio Exhibition 

EASIBIND LT 

Valuable time is lost in 
searching for a particular 
journal, but the simple Easi- 
bind device will solve this 
problem. Your journals are 
neatly bound and easily 
referred to. 
Easibinders are gold lettered 
on the spine with title and 
year (all previous years can 
be supplied) and they form 
a very attractive library. 
For Short Wave Magazine, 
binders are supplied to hold 
a complete volume, and 
lettered with title and Vol. 
No. Price lls. 3d. (post paid.) 

Radio Journals and we welcome 
display on Stand No. 6, at the 
this month. 

84, Newman Street, London, 

D W., Telephone MUSeum 2141 
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EX -GOVERNMENT STOCK DISPOSAL! 
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RADIO VALUES 
emf offered,/ 

SATISFACTION GUARANTEED OR MONEY REFUNDED 1 

ELECTROLYTICS. 

4mfd 350v. Card Tub. ... 3 for 2/- Govt. 
8mfd 350v. Card Tub. ... 3 3¡- Govt. 
8mfd 450v. Card Tub. ... 3 4/6 TMC 
8mfd 450v. Min. Can. ... 3 6/- BEC 
8 x 8mfd 450v. Ali Can ... 3 61- TMC 
8 x 8mfd 500v. Ali Can. .. 3 4 /- Govt. 
8 x 16 450v. Ali Can. ... 3 7 /6 TMC 
8 x 16 ' 450v. Min. Can. ... 2 6 /- BEC 
16mfd 350v. Ah. Can. ... 2 4/- . TCC 
16x 16 - 450v. Ali. Can. ... 2 6 /- TCC 
2000mfd/50v. Canister ... 2 7/- TCC 
25mfd. 25v. Ali. Can. ... .3 I/6 BL 
All TCC, TMC, BEC new makers goods. 

PAPER & OIL CONDENSERS. 

lmfd 600v Bakelite tub. 
lmfd 375v Oil tubular 
5mfd 4000v USA ... 
5mfd 4000v Govt. 

2mfd 4000v Govt. 
01 600v Bathtub USA 
25 600v l x 1 600v 
5 400v 
lmfd 600v 
4mfd 50v 

6 for 2/- 
6 3/- 
1 4/- 
3 , 5/- 
3 , 6/- 
3 1/6 
3,, 1/6 
3 ,; 1/6 
3 1/6 
3 1/6 
3 1/6 

LOUD SPEAKERS. 
R.G.D. 10" M.E. 250 ohm ... 15/6 
Above speaker has 3 ohm speech coil and is 
capable of handling 8/10 watts output. Worth 

75/- R. & A. 6}" P.M. 3 ohms ... ... 9/6 

Famous slow motion dial with vernier drive 
200 to 1 ratio and normal fast tuning. A further 
consignment at only ... ... 2/6 

L.F. CHOKES. 
Parmeko 4 .to 6H at 250 ma. Swinging type.. 
Only .. 4¡6 
4H at 450 ma USA Potted ... ... ... 5/ - 

DIODES. 
IN21 Crystal ... ... 
WX6 Westector ... ... 

... 2/6 

... 1/6 

EHT TRANSFORMERS. 
Â few only to be cleared. All bave 115v 50/60 
cycles input with following outputs: 
10,000v 23 ma. - ... ... ... 15/- 
5,600v 1 ma. ... ... 151- 
2,100v 350 ma. 20/ - 

METERS. 

500ma Rd 21- USA Black face/ .. ... 2/- 
15v AC/DC M.I. Rd. USA -Black face ... 2/- 
-5A T.C. Sq. 2" Brit. White face ... .. 2/- 
1A T.C. Rd. 2r Brit. White face ... ... 2/ - 
All above are substandard and many ex appara- 

tus, but movements are OK. 

BULGIN TOGGLE SWITCHES. 
S.P.S.T. Nickel plate ... ... ... 
D.P.S.T. Nickel plate 

COAXIAL CABLE. 
STANDARD I" multicore PVC black outer 
cover 75 ohms R.F. Impedance. 
12 yards or over at ... ... 9d. per yd. 

SUNDRY. 

Microphone transformers 100: 1 ... 2 /- 
5 Way press button unit ... .. 1/- 
300 pf Micamoulds ... ... - 6 for 1/- 
.01 mica/600 USA ... .. 4 for 2/ - 

Midget pentode OP Transformers ... 2/6 
Contact cleaner per tin 3/ - 
Pots with switch }, }, 1 & 2 megohms. 

VALVES. SPECIAL. 
721A 51-; 71A 31-; DD13 1/- ; 2V G.P. 
Triode 4 pin Brt. 4 for 2/6 ; 2C22GT 3 for 4/-; 
7V7 2/6; SP61 2/6; P61 2/6; 2 x 2 4/-; 
VU120 4/-; 6SK7GTG 41-; 12J5GTG 2/6; 
12AH7 GT 4/6; 6AG7GT 5/-; 5R4G 4/6; 
6J5 2/9 ; 12SG7 3/6; 6V6GT 5/-; 12SR7 4/-; 
Y63 ¡few) 6/-; Type GS 16. 
Photo elec. cells (few) 12/6 snip! 

11.11 - 

SUNDRY. 
200 ft. Braided copper aerials 
80 ft. Braided copper aerials 

... 2/6 

... 1/3 

WESTON PRODUCTSeeseATD. 
71 Great George Street S Liverpool Telephone RovAL5754/5 
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-YOUR EQUIPMENT [AN NAVE THE PROFESSIONAL LOOK - 
BYUSING WODEN 

POTTED COMPONENTS 
Woden Potted Transformers and Chokes 
,ensure a clean layout with uniform smart 
appearance. They are used by many leading 
radio and television manufacturers, and this 
is sufficient testimony to the high standard of 
efficiency which characterises these com- 
ponents. Availiable for "Wireless World " 
Williamson Amplifier. "Electronic Engineering" 
Home -built Televisor and other popular circuits. 

THE EQUIPMENT SHOWN IS THE TOP DAND 
CABINET TRANSMITTER AS DESCRIBED IN 
THE "SHORT WAVE MAGAZINE." 

Send for illustrated literature and price lists of our complete range 

10DEt,k. 
MOXLEV ROAD RILST01I STAFFS 
P H 0 N E: B IL 5 TON 4 1 9 5 9 

J.T.L. 

Power Units Type- S441B. Manufactured by 
Messrs. Stratton. Input 200-230-250 volts 50c. 
Output 300 volts 200ma, choke input with 4 mfd.., 
smoothing. Also 12.5 volts 3 amps A.C. and 4 volts 
D.C. smoothed by choke and two I000mfd conden- 
sers. Two transformers are used one supplying 5v 
for the 5U4G and 12.5v the other supplying H.T. 
These are separately switched and the latter may also 
be switched by a 24v A.C. Londex relay which is 
fitted. The Slydlock fuses which are fitted are 
damaged otherwise the units are in excellent con- 
dition and fully guaranteed. Complete with valve, 
etc. S0/- carriage paid. 

Rack Amplifiers Type 6. Uses two PX25 valves 
driven by ML4 and M.H.4 pre -amplifier. The pwoer 
supply which is for 230v 50c input delivers 500 volts 
at I50m.a. with two section smoothing and uses a 

FW4/500 valve. The amplifier is fitted with plate 
meter and volume control and is built into two 
panels on a 19ín. rack. The power supply takes up a 

further panel leaving space for a further three loin. 
panels (for fitting TX., record player or radio). 
Supplied brand new complete with standard rack but 
LESS VALVES. E5 carriage paid. 

Parmeko Mains Transformers 230 volts 50c. 
input. Output 620-550-375-0-375-550-620 volts 5v 3a 
and 5v 3a. The :73 volt winding is for250ma and the 
620 or 550 volt winding for 200ma. The 375v and 
550 or 620v windings may be used simultaneously. If 
the 375 volt winding is used alone it is capable of 
supplying 450ma. Brand new. 39/6 carriage paid. 
Parmeko Mains Transformer. Input 110 or 230 
volts 50c. 80v 2000c. or 180v 500c. Output. 350-0- 
350 volts 100ma 5v 5a and 6.3v 6 amps. Brand new in 
original wooden case. 27/6 post paid. 

Parmeko Smoothing Chokes. 10H. 650ma. 
Brand new in original wooden case. El carr. paid 
per goods. 22/6 per passenger rail. 
100 kcs. crystal complete with holder, I0/-carr. paid. 

Micro -Ammeters. Centre zero 500-0-500 micro 
amps 3-" scale, e" overall, flush mounting resistance 
190 ohm§. Easily modified to read 0-I ma. 12/6 post 
paid. 

Test Set Type IOS/ACRI9 for SCR522 transmitter 
complete with 0-I ma meter, leads and instructions 
for use. Brand new. I5/- post paid. 

Power Units Type 247. Input 230v 50c Output 
500v 250ma fully smoothed with choke and two 
4mfd condensers, also 6.3v 3 amps. Brand new in 
original packing case. 70/- carriage paid. 
AR88 output transformers. 10/- post paid. 

Coil Units for BC348.0 receivers R.F. or Det only 
15/. post paid. 

Transformer -Rectifier to supply 24 volts I amp, 
19/6. post paid. 
Thermo -Couple Ammeters. 0-5. amp 2" square 
flush mounting. New and boxed. 2/6 each post paid. 
6 for 12/6 post paid. 

Filament Transformers. 230v 50c input. Output 
6.3 volts 3 amps. 3000 volt test. 12/6 post paid. 

Filament Transformers. Input 190-210-230-250 
volts 50c. Outputs : 5-0-5 volts 3.25 amps and 5-0-5 
volts 3.25 amps. Fully shrouded with terminal panel. 
13/6 post paid. 

Tuning Units Range F. 6020-9050 kcs. Less outer 
case 10/- carriage paid. 

A. FANTHORPE, 6-8, Hepworth's Arcade, Hull Tel. 35694 



VOLUME VIII SHORT WAVE MAGAZINE 

HENRY'S 
SPECIAL COIL PACK OFFER. Limited 
quantity of brand new manufacturers' surplus, 
3 -wave -band, superhet coil packs. Iron cored, 
size 4" x 34" x 2" deep. Complete with circuit, 
a bargain at 25/- only. 

SPECIAL VALUE IN MAINS TRANS- 
FORMERS. Parmeko 250-0-250, 90 rn/a 6.3v 
3a, 5v 2a, half shrouded, drop through type. 
Electrostatic screen. Price 15/- only, plus 9d. 
post. Limited quantity. 

BAKELITE RECEIVER CABINETS. An 
extremely advantageous purchase, enables us to 
offer the following :- Attractive brown bakelite 
cabinet, size 15" x 8g" high x 74" deep, com- 
plete with chassis drilled for standard five -valve 
superhet, back, 3 -wave glass dial and back plate. 
Chassis and cabinet are designed for 64" speaker, 
and all standard components. Price complete is 
25/- only. Limited quantity. 

I.F. TRANSFORMERS. Manufacturer's 
surplus. Iron cored. 465 K/Cs. Size 4" x 1)" 
x 1r". Pair 8/6. Whilst they last ! 

RECEIVER TYPE 21. The receiver portion of 
the W/S 21 operating from 4.2-7.5 Mc/s. Double 
superhet from 18-30 Mc/s. Incorporating B.F.O. 
and crash limiter. Valve line-up 7-ARP12 (VP23) 
and 2-AR8 (HL23DD). Absolutely brand new, 
complete with circuit. Only 45/- complete. 
Vibrator Power Unit for above, brand new, 
17/6 only. 

R3515 I.F. STRIP. A complete I.F. unit, 
comprising 6 SP61 I.F. stages, tuned to 13.5 
Mc/s, 1 EA50 diode detector, and 1 EF36 or 
EF39 output of video stage. A few modifications 
only are required to adapt this unit which will 
give pictures of extremely good quality. Price 
complete with valves, and fool -proof modifica- 
tion instructions, is 45/-, plus 5/- packing and 
carriage. Limited quanity only. 

EX -GOVT. VALVES. The following brand new 
and guaranteed valves are in stock :-6J6 at 
12/6, 6AK5 at 10/6, 6F7, PEN46, 6L6 metal, at 
10/- each. 25A6G, 6SN7GT, EF50, EF54, 
25A6G, EF55, RL37, VU111, VÚ133, U18, 5T4, 
5R4GY, RL18, 6AG5, PM22A, VUI20A, 6K6 
all at 7/6 each. 5Z4, MU14, 6K7GT, 6J7GT, 
6K8GT, ML4, 12SR7, I2SK7, 6SA7GT, 6SL7GT, 
6SJ7, 6SC7GT, 6C6, 6V6G or GT, 7C7, 7T4, 
7B6, 7C5, I299A, 9D2, VP23, P2, 12A6, 8D2, 
15D2, EF36, EF39, EBC33, EK32, EL32, 
6X5GT, 2X2, 6AC7, 6N7, 78, 9003, INSGT, 
6J5GT, 6C5, KTW61, KTW63, 955, TDD2A, 
VB2B, AC/6PEN, 220SG, 21ODET, EF8, KT2, 
U22, all at 6/6 each. Also 9002 and 1LN5GT, 8/6, 
807, 7/-; 4D1, 5/-; EA50, SP61, 954, EB34, 
at 3/6 each. DI Diode at 2/3 only. And the 
midget range of 1.4v battery valves. IT4 and 
IS5, at 6/6 each. IR5 and IS4, at 7/6. 3S4, at 
9/- each. Most of these valves are boxed. Please 
note for current popular circuits we also have in 
stock ID8GT, at 15/3 ; and HIVAC XH at 10/6. 
Both these latter are new and boxed. In addition 
we have over 10,000 new boxed BVA valves in 
stock at current Board of Trade prices. Let us 
have your enquiries. 

A stamp will bring our current List. 

5 HARROW RD., LONDON, W.2 
PAD 1000/9-0401 
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LYONS RADIO LTD. 
RECEIVERS TYPE R.I 155. Now one of the best 
known and most popular of ex -Gov. receivers. 
Frequency range includes 20, 40 and 80 metre 
Ham bands long and medium wave transmissions. 
Power requirement : approx. 220v D.C. at 60mA 
and 6.3v at 3A. In new unused condition and 
tested before despatch Price, Ell /10/0 Carriage 
7/6. In Used condition, price L8/10/0, carriage 7/6. 

POWER PACK/OUTPUT-STAGE. A unit to 
operate the R:I 155 Receiver from A.C. mains and 
to provide for a speaker output. Assembled in an 
enclosed ventilated metal case 10 x 6; x 54ins. 
Employs 5Z4 rectifier and 6V6 output valves. 
Fitted witR all leads and . plugs clearly marked. 
Price E5/7/6, Carriage 2/6. ... 

SPECIAL OFFER. R.I 155 in new unused con- 
dition together with P.P./O.P. Stge. £15/15/0. 
R.I 155 in Used condition, together with P.P./ 
O.P. Stge. £13/10/0. Carriage either condition, 
10/-Y 

ACCUMULATORS. Assembled in a metal 
case 84 x 84 x 6ins. with carrying handle that folds 
flat when not in use. Rated at 12v 14 amp -hours. 
Connections from each cell terminate to a threaded 
stem so that it is quite easy to form an accumulator 
to supply from 2v to 12v by re -arranging the 
connections, a proportionate increase in capacity 
being obtained for the lower voltages. In unused 
condition but outside of cases may be soiled. 
Price 26/-. Carriage 4/-. 

3 GOLDHAWK ROAD (Dept. MS), 
SHEPHERDS BUSH, LONDON, W.I2 

Telephone : Shepherds Bush 1.729 

OUR LATEST LIST 
ILLUSTRATES 

99 
DIFFERENT ITEMS OF 
RADIO HARDWARE 
& WORKSHOP MATERIALS 

Tags - Caps - Screws - Clips - Cleats - 
holders - Grommets - Wire - Sleeving - 
Flex - Solder - Plugs - Sockets - 
Fuses, etc. All packed in generous 1/- pkts. 

(post 3d.), or 12 pkts. for 10/- (post 6d.). 

Lists free on request. 

SATKRACRON 
QYAßAN1EEp 
OA GAS,. 
RePVNOE'D 
iNtrAIRLY : 
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RECEIVER R.1155. A " mush have " for the enthusiast who wants a Communication Receiver of the 
£100 class. We have a few only of these superb 10 -valve sets, which cover 7.5 mcs to 75 kcs in 5 wave- 
bands, which are spotless and BRAND NEW IN MAKERS' CASES. Every set aerial tested before 
despatch, and supplied with full details of easy mods for normal mains use. ONLY £12/10/0 (Carriage 
12/6). i 

RECEIVER AEW 1. A 5 -valve superhet covering 550-1600 kcs and 6-12 mcs in 4 switched wavebands. 
Operates from 6v D.C. source through built-in vibratorpack and has large separate speaker in metal 
cabinet with 50 ft. extension lead. Made for the New Zealand Forces Welfare Dept., these sets have 2.5 
watts output and are NEW AND UNUSED. Valve line up : 6U7, RF Amp, 6K8 mixer, 6U7 IF Amp, 6Q7. 
2nd det 1st Audio, 6V6 Output. Large open slow motion tuning dial size 7" x 3" for ease of operation 
Set and speaker finished in olive green crackle. An ideal receiver for country areas, caravans, coaches, etc. 
ONLY £9 /19/6 (carriage 10/6). 
RECEIVER 25/73. Osmor 3 -wave coil pack recommended for this conversion 40/4 plus 1/- postage. 
Part of the TR 1196. Covers 4.3-6.7 mcs, and makes an ideal basis for an all -wave superhet as described 
in this journal. Complete with 6 valves: 2 ea EF36 and EF39 and 1 ea EK32 and EBC33. ONLY 
22/6 (Postage, etc., 2/6). 
RECEIVER 18. Part of the TR 18. Covers 6-9 mcs, and requires normal battery supply to operate. 
Complete with 4 valves : 3 of VP23 and 1 of HL23DD. ONLY 15/- (Postage etc., 2/6). 
TRANSFORMERS. The following have been specially made for the " Inexpensive Tv." Time Base and 
Vision Transformer 350-0-350v 160 ma, 5v 3a, 6.3v 6a, 6.3v 3a, ONLY 36/-. Sound Receiver Transformer 
250-0-250v 100 ma, 5v 3a, 6.3v 6a, ONLY 27/6. EHT Transformer for VCR 97 tube, 2-0-2v l.la, 2-0-2v 
2a, 2500v 5ma, ONLY 30/-. POSTAGE 1/6 PER TRANSFORMER PLEASE. 
CONDENSERS. .lmfd 2500.v Tubular 2/6., lmfd 3000v block 4/6, 8mfd 450v 2/-. 8 x 8mfd 450v 2/9 
or,6 for 15/-. 8 x 16 mfd 450v 4/- or 6 for 22/6. 16 x 16mfd 450v 4/6 or 6 for 25/-. 32mfd 350v 2/9 
or 6 for 15/-. POSTAGE PLEASE under £1. 
SPEAKERS. Rola 10" PM less trans 23/6, Kola 6j" PM less trans 10/9, 6j" PM less trans by famous 
maker 9/6, Truvox 10" PM less trans 17/6, Plessey 6)" Lightweight PM with trans 12/6, 3" PM less trans 
10/- 8" PM less trans 14/6. Postage per speaker, 1/6. 
CHOKES. 5h 200ma 6/-, 10h 100ma 6/-, 20h 80-120ma 6/6. (Postage 9d.). 
VALVES. VR91 (EF50), 4/6; 6AC7, 6J5, 5/6; 6SN7, 6V6, 5U4, 5Z4, VUI11, VU120, 7/6. (Post 9d.) 

Cash with order please. Print name and address clearly. 

U.E.I. CORP, 138 Grays Inn Road, London, W.C,1 
(Phone: TERtninus 7937) 

Please note we are 2 mins. from High Holborn (Chancery Lane Stn.) and 5 mins. by bus from Kings Cross. 
We close 1 p.m. Saturdays. 

THE FAMOUS ' 

R.C.A. TRANSMITTER ET4336B. 

Price to Licensed Amateurs E60 

THIS MAGNIFICENT PHONE AND C.W. TRANSMITTER 
IS COMPLETE IN ONE TOTALLY ENCLOSED RACK AND 

INCLUDES AERIAL TUNING PANEL 

TUBE LINE UP : 807 C.O./Buffer. Two 813 P.A. Two 805 P.P. 
Class B Modulator. Four 866A Rectifiers. 

CONTROLS : Manual or Remote. 

POWER OUTPUT : Normal 350 watts phone, but with the fitted 
QRP SWITCH output is 100 watts. 

FREQUENCY COVERAGE : Normal 3.5 to l8mcs but by doubling 
in final, excellent output may be obtained on 28mcs. 

FREQUENCY CONTROL. THE TRANSMITTER HAS A DE- 
TACHABLE FRONT PANEL FOR INSERTION OF WILCOX 
GAY V.F.O. OR CRYSTAL MULTIPLIER. 

ALL YOU NEED TO GET GOING IS THE INSERTION 
OF VALVES, CONNECTION TO MAINS AND AERIAL ! 

20 page manual and circuit diagram with each equipment. 
EVERY INSTRUMENT IS AIR TESTED AND GUAR- 
ANTEED PERFECT. 

DELIVERY FREE ENGLAND including CRYSTAL MULTIPLIER AND 
ALL VALVES. 

McELROY-ADAMS Manufacturing Group Ltd. 
(HALLICRAFTER) 

Phone Fulham 1802. 46 GREYHOUND ROAD, LONDON W.6. Cables Hallicraft London. 
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EXTENDED PAYMENT 
SCHEME 

Enables you to buy RELIABLE apparatus, backed 
by WEBB'S GUARANTEE, over 12 or 18 monthly 
payments. A few representative figures are 

EDDYSTONE "740" COMMUNICA- 
TIONS RECEIVER Price £29/1010 

*8 valves. Includes all featurds necessary for 
serious short-wave work. DEPOSIT E5/18/0 
and 12 monthly payments of E2/3/3 or 18 
monthly payments of El/10/2. 

TAYLOR SIGNAL GENERATOR "65C" 
Price f17/15/0 * DEPOSIT E3/11/0 and 12 monthly payments of 

E1/6/I or 18 monthly payments of 18/2. 

shewn, but any apparatus (minimum value 
£15.0.0) can be accommodated. 
Webb's reputation and integrity assure you of 
a square deal. 

EDDYSTONE "750" COMMUNICA- 
TIONS RECEIVER Price £49/10/0 
An outstanding example of British design and 
workmanship. II valves in double super- 
heterodyne circuit. DEPOSIT E9/18/0 and 
12 monthly payments of E3/12/7 or 18 monthly 
payments of E2/10/7. 

ADVANCE SIGNAL GENERATOR "E2" 
Price £23/10/0 

DEPOSIT £4/14/0 and 12 monthly payments 
of £1/14/6 or 18 monthly payments of E1/4/0. 

AVOMETER, MODEL 7 Price £19/10/0 DECCA "3378" DUAL -SPEED PLAYING 
DEPOSIT E3/18/0 and 12 monthly payments DESK Price £16/16/0 
of E1/8/8 or IS monthly payments of 19/11. DEPOSIT E3/7/2 and 12 monthly payments 

of El/4/8 or 18 monthly payments of 17/2. 

THE ABOVE ARE MERELY EXAMPLES-we can supply anything in radio and electronic gear from 
Britain's most varied and comprehensive stock. Quotations by return of post. 

WEBB'S NEW 40 -PAGE CATALOGUE AVAILABLE IN. POST FREE. 

IV,`1 3 
e \ SOHO ST., OXFORD ST., 

LONDON, LONDOO N, W.I. GERrard 2089 

Hours : 9-5.30. Saturdays, 9-1 

G 2K 'I his Month's Bargains G2AK. 
POWER TRANSFORMERS. 620/550/375/ 
0/375/550/620v at 200 mA. plus 250 mA at the 
375v taps. Two separate windings for rectifiers 
of 5v at 3a each. Primary 230v 50c. Rated at 
278 watts. Our price, 39/6, carriage paid. 
MODULATION TRANSFORMERS. 360 
watts. Prim. 5,500, 5,000, 4,500 ct. Sec. 1 3550 
at 450 ma. Sec. 2 6700 ohms 12 watts. Ideal for 
Plate and Screen modulation. Price only 27/6, 
carriage paid. 
HEAVY DUTY L.F. CHOKES. Fully potted. 
30 Hy. 100 ma. 150 ohms (Weight 141b). Price 
13/6. 20 Hy. 126 ma. 100 ohms (Weight 141b). 
Price 15/6. 30 Hy. 150 ma. 150 ohms )Weight 
181b). Price 17/6. All transformers are carriage 
paid except to Eire for which we must ask for 5/ - 
extra. 
SPECIAL FOR AR88 USERS. Matching 
Speakers, 2.5 ohms. Black crackle case, £3/15//0 
Spare Crystals for D model only. 455 kcs., 15/-. 
Sealed cartons of spare valves (14), £5. 
TWIN. FEEDER. 80 ohm. 5d. per yd. Twin 
Ribbon Feeder 300 ohm (Heavy duty) 5d. per 
yd. Co -ax Cable, }" dia. 70 ohm 8d. per yd. 
Postage on above feeder and cable, 1/6, any 
length. 

STATION LOG BOOKS. 200 pages printed 
one side only. Size 8}" x 11". First-class paper 
and bound with heavy cover. Price, 17/6. 
RECEIVERS TYPE 18. Covers 6-9 mes and 
are for battery operation. New condition. Com- 
plete with four valves. Only 17/6 each. 
Morse Keys. Small type on insulated base, 1/ - 
each plus 6d. postage. 
Bliley SMC 100 100/1,000 kc dual crystals, 25/-. 
R.C.A. 100 kc Crystals, 20/, 
MASTER OSCILLATOR UNITS TYPE 123 
This consists of a silver-plated box 6" X 3" x 3" 
containing a rotating coil of 50 turns on a 1}" x 
3" former driven by a J.B. type 5 to 1 reduction 
drive fitted with a 0-100 engraved dial. Given 
away at 5/-, plus 1/- postage. 
Moving Coil Headphones, with Moving Coil 
Hand Microphone, 6/-, postage 1/-. 
Transformer, for above, 2/- each. 
BC306A Antenna Units. These consist of a very 
fine black crackle cabinet 16" high, 8" wide, and 
8" deep. Three -bank five -position low capacity 
all -ceramic switch, on the top of the cabinet are a 
pair of large stand-off insulators. These cases 
would make excellent V.F.O's. Low Power 
transmitters, etc. These are all brand new, and 
in original cartons. Price only 12/6 post free. 

Carriage paid on all orders over f I except where stated. Please include small amount for orders under f I 
PLEASE PRINT YOUR NAME and ADDRESS 

CHAS. H. YOUNG G2AK 
All Callers to 110 Dale End, Birmingham CENTRAL 1635 

Mail Orders to 102 Holloway Head, Birmingham MIDLAND 3254 
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An achievement of some magnitude 
in diminutives 

The new 
Germanium Crystal 

Rectifiers 
Designed for soldering 

into circuits 
1. Provides a high frequency Diode 

requiring no heating power. 
2. Very small in physical size. 
3. Of low forward and high reverse 

impedance. 
4. Extremely low shunt capacitance- 

only 1 PF. 
5. So constructed as to give a unit of high 

stability and consistency. 
6. Outstanding in its property to resist 

severe mechanical shock or vibration. 
7. Indefinitely long life. 

GERMANIUM CRYSTAL 

S.E.C. GERMANIUM CRYSTAL 
(MUCH ENLARGED) 

POINT OF CONTACT 

(CEMENTED) 

E ---INCH APPROX -- 
(12.7 M/M) 

The General Electric Company Ltd. 
welcomes, and will give sympathetic 
consideration to enquiries to meet 
specialised requirements and specific 
circuit applications. Write and ask for 
particulars of types available to Osram 
Valve and Electronics Dept., Magnet 
House, Kingsway, London, W.C.2. 

SEE THE OSRAM VALVES STAND AT 

THE R.S.G.B. Exhibition 
Royal Hotel Woburn Place London, W.I. Nov. 22- 25 inc. 

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, W.C.2 
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The Power Supply, double wound transformer 
isolating the receiver from the mains. Rectifier 5U4G. 
Complete Kit with valves, £4/1616. Carriage 5/-. 
The following Sensitivity figures prove that the 
Premier Televisor Kit is capable of reception at 
greater distances than any other Standard Com- 
mercial Kit or Receiver whether T.R.F. or Superhet. 
VISION RECEIVER 
Sensitivity : 25 µv for 15v peak to peak measured at 
the Anode of the Video Valve. 
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Adjacent Sound Rejection : Midland Model. Better 
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Sensitivity : 20 µv. 
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speaker, valves and all parts. 
£6/19/6, including Purchase Tax. 
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KITS (ELECTROSTATIC TUBE) 

For the London or Birmingham frequencies 
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closed field for Television. 

The Instruction Book costs 2/6, but is credited if a 
Kit for the complete Televisor is purchased. 
Any of these Kits may be purchased separately ; in 
fact, any single part can be supplied. A complete 
priced list of all parts 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 Tele- 
vision 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 
TRANSMITTING HOURS AT OUR FLEET 
STREET AND EDGWARE ROAD BRANCHES. 
VALVES. We have large stocks of new boxed valves 
at very low prices. All exempt from Purchase Tax 
1LC6, ILD5, ILN5, 1S4, 1S5, 1N5, 1T4, 3A4, 3D6, 
5U4, 5Y4G, 5Z4, 6AC7, 6AG7, 6C5, 6F8, 6J5, 6J7G, 
6K7, 6K8, 6N7, 697, 6SA7, 6SJ7, 6SK7, 6SC7, 6SL7, 
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VR116, VR136 (EF54), VR137 (E52), CV66 (RL37), 
CV1120 (SU2150A), CV1137 (RL16), CV1068 (AW4), 
CVI89 (U19), CV2941 (EL50), VU39, 807, HYVAC 
XY, HYVAC XW, KT6I, KTW61, U50, 6F6, AW4, 
4060A, all 6/6. 6H6, 6SH7, 7193, VR78 (D1), all 2/6. 
VR54 (EB24), VR65 (SP61), VR92 (EA50), VR95 
(954). VT121 (955), CV649 (956), CV102 (Xtal 
Diode), 1626, all 3/6. 6X5, HL23, RL18, VUI11, 
VU133, VU134, CV6, CV73 (11E3), CV1189 (AC6 
Pen), CV659 (1625), CV639 (843), NS2, DQP, BL63 

PT25H (CV1046), a115/-. 1Q5, 105, C4,6J6, 6AB7, 
6SQ7, 6SG7, all 6/6. 2X2, U74, CV1262 (GUI), 
CV1141 (GDT4B), GU50 (CV1072), VT30 (CV1030), 
VR91 (EF50), all 7/6. 5V4, 6B8G, 25Y5, 25Z6, 2050, 
VTI27 (Pen 46), CV1075 (KT66) (matched pairs, 
18/6), all 8/6. 6L6, P27/500 (PX25), 705A, 832, 
CV662 (8012), DET5, all 10/, 803, 10/-. 805, 10/-. 
931A, 30/, CV186, 40/-. CV19 (EHTT), 20/-. 
861, 10/-. 838, 15/-. CV15 (EL266), 40/-. HY114B 
(CV3505), 15/- MR300/E (CV3558), 15/-. E1232 
(CV92), 20/-. 
C.R. TUBES 
VCR517E, 20/-; VCR522, 15/-; ACR8, 15/-. 
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EDITORIAL 

Continuity 
The change in the general appearance of this issue is due to the 
fact that after more than four years we have been compelled to 
change our printers-and let us hasten to add that it is neither 
their fault nor ours. Rather, it has been dictated by the regrettable 
circumstances which have caused so much trouble and strife in 
London printing offices ever since May of this year. 
Our readers will probably not have been aware-nor was there 
any reason why they should be-that for the last five or six months 
it has been increasingly difficult to ensure smooth production. 
Periodicals of every kind have been similarly afflicted (many of 
them have lost two issues altogether) and it says much for the 
resilience of private enterprise and the determination to maintain 
service that so little of this has been passed on to the general 
reader. So far as readers of SHORT WAVE MAGAZINE are 
concerned, it has meant only that we have been one week late 
with this one issue. 
However, we may hope that such unhappy things are now past, 
and that once more we shall be able to apply ourselves to the 
business of giving you a good issue by the due date every month. 

In our pages this time will be found two articles of particular 
value and unusual interest-the practical application of Super 
Modulation (of which much is now being heard), and the modifi- 
cation of a very fine "surplus" receiver for operation on the 430 
me band. Some very interesting 70 cm results are also reported in 
the VHF section, and broadly speaking the distances now being 
covered on Seventycems compare with those achieved on Two 
Metres when that band was being opened for GD_X working. 

AUSTIN FORSYTH, G6F0. 
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THE ASB8 ON SEVENTYCEMS 

Modification of a Surplus Receiver for 430 mc Operation 

By R. REW 

The author of this article is a well-known SWL in the Midlands who for long has 
been specialising in VHF receivers. His contribution is a masterly exposition on the 
modification, for the 7o cm band, of a particularly fine piece of surplus equipment. 
The object was to produce from the ASB8 a VHF receiver complete in itself, suitable 
for either fixed -station or portable working, and capable of taking stabilised CW and 
phone transmissions on 430 mc. Even if a degree of mechanical skill does seem to 
be involved in the modification, this part of it is simple enough to have done 
locally-and, as we have said before, for effective constructional work on these 
frequencies, the ability of the model engineer can be allied to the knowledge of the 

radio amateur.-Editor. 

COMPARATIVELY speaking, there 
are very few receivers on the 

market really suitable for immediate use 
in the 7o cm band. Home -built con- 
verters and the receivers so far described 
have usually employed as the basis of 
their 7o cm circuitry tuning units taken 
from surplus equipment of one kind or 
another-the Type 105 oscillator unit, 
the R89A/ARN5A coaxial assembly and 
the TNr8 of the APR4 radar search 
receiver, to name only a few. All of 
these have, however, suffered from one 
disadvantage: No pre -mixer RF amplifica- 
tion. This has been serious in view of 
the fact that many use crystal mixers 
which suffer a loss rather than a gain, as 
is usual with mixers in use on the lower 
frequencies. Nobody nowadays would 
consider using a 2 -metre receiver without 
at least one RF stage, but on 7o cm the 
story is somewhat different. At this 
frequency coaxial tuning circuits give the 
most satisfactory performance in RF 
stages and the few valves capable of a 
worth -while performance are made to fit 
them. It is not surprising that the 
surplus market should be scanned for the 
basis of a 7o cm RF stage, as machining 
and lathe -work (to say nothing of silver 
plating the finished article) are some- 
what beyond the majority of amateurs. 

The only units so far found by the 
riter have been the ASB7 and ASB8 

receivers of American ,manufacture. 
These appear to be identical in construc- 
tion, and as the latter is the commoner 
of the two, it will be referred to 
throughout. These receivers are avail- 
able in fair numbers, at quite reasonable 
prices. They have a superb and easily 
followed layout, and are mainly brand 
new, the precious coaxial circuits being 

therefore in good condition. The 
designed operating frequency was 515 mc 
and it . is therefore necessary to lower 
the RF circuitry 8o mc or so to get into 
the 7o cm band-usually a good point 
where any surplus conversions are 
concerned ! 

General Description 
The ASB8 starts at the aerial with an 

exceedingly well made coaxial RF stage 
using a GL446A lighthouse valve. In 
order to clarify the mysteries of the 
ASB8 RF section, and possibly fire 
others with enthusiasm (and a few spare 
GL446's !) to make a Chinese copy, 
Fig. 1 has been drawn to show the 
" inside story." As can be seen in the 
photograph this stage occupies the top 
centre of the ,chassis, and mechanically 
consists of three concentric silver plated 
and highly polished tubes. At one end 
these are fixed to a suitably machined 
end block, while their other (open) ends 
make contact with the anode (via blocking 
condenser) , grid and RF cathode respec- 
tively of the lighthouse. Perhaps it 
should be explained that these lighthouse 
valves have two cathode connections- 
one a DC connection brought out to one 
of the base pins, the other the RF 
cathode taken to the metal base ring of 
the valve and connected internally to the 
DC cathode through a low inductance 
condenser of about ooµµ F. 

The cathode -to -grid line is tuned by a 
multi -fingered movable slide, the control 
for which is preset and is the large 
knurled locking knob located under the 
coaxial assembly. (It is visible in the 
photograph immediately behind the 
VRr5o). The aerial input tap to the 
grid line also moves with this slide and 
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General view of the ASB8 after modification, showing the front panel controls. Additional panel 
bracing struts (not shown) should be fitted to provide better mechanical stability for the 1st oscillator. 

comprises a springy finger which always 
makes contact about r in. from the 
shorted end formed by the slide itself. 

Another slide of larger diameter tunes 
the grid to anode line and is controlled 
from the front panel by the screwdriver 
adjustment " Amplifier Tuning." This 
slide also carries the output coupling 
loop assembly which takes the amplified 
signal from the shorted end of the line 
formed by the slide, via a short length 
of coaxial cable to the mixer grid line. 

The mixer grid coaxial tuner is 4 ins. 
long and r in. diameter with the RF 
amplifier output cable tapped on its 
centre conductor about r- ins. from the 
shorted end. The grid of the 955 mixer 
and its associated grid leak are coupled 
via a small capacity to the centre con- 
ductor near the open end, while the line 
as a whole is tuned by the small circular 
two -plate condenser at the extremity ; 

this appears as another preset control on 
the panel marked " Mixer Tuning." 

The ist oscillator is a 955 acorn using 
two parallel lines connected directly to 
the grid and anode tags of the valve - 

holder and shorted for RF at their far 
end by C926, a 15o µµF ceramic tube con- 
denser. Variable tuning is accomplished 
by a circular disc which, as it approaches 
the lines, lowers their inductance and 
vice'versa. As it stands, the frequency 
range is approximately 430-505 mc, the 
oscillator therefore working on the low 
side of the signal frequency of 515 mc. 

Thé Ist oscillator and mixer are 
cathode coupled by another coaxial line 
4 ins. long and I in. diameter, with the 
mixer cathode tapped on the centre con- 
ductor about r2 ins. from the shorted 
end. 

Following the ist mixer are two stages 
of IF amplification at 55 mc using 6AC7 
valves. The frequency is then changed 
again, this time to 16 mc, the oscillator 
being a 6J5 at 39 mc and the mixer a 
6AC7 with control grid injection. A 
form of sensitivity control appears to 
have operated on the screens of the 1st 
IF and znd mixer stages, a front panel 
socket labelled " Sens. Sw." allowing 
remote switching of the screen voltage. 
The screen of the 2nd IF stage goes 
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Table of Values 
Fig. 1. Front End of the ASB8 before Modifica- 

tion. 
C901, C907, C923, 

C928, C971, 

C927, C929, 
C975, 

C927 
C972 
C926 
C937 
C976 

= 
= 
= 
= 

500 µµF 
150 µµF 
25 µµF 
Built-in bypass 

condensers 
R908 = 56,000 ohms 
R916 = 4,000 ohms 
R934 = 12,000 ohms 
R935 = 10,000 ohms 
R940 = 100,000 ohms 
R941 = 100 ohms 
R942 = 4,700 ohms 
R971 = 600 ohms 

R972, R973 = 1,000 ohms 
R974 = 680 ohms 

L901, L902 = Heater Choke, 
on }" dia. 

36 toms 

through R9o2 (35,000 ohms) to pin D 
of the power socket, and was presumably 
to connect to a DC potential modulated 
at the frequency of supply. Following 
the 2nd mixer are two further stages of 
IF amplification at 16 mc using 6AC7's 
and a 6H6 diode detector. Finally, a 
video amplifier and a cathode follower 
both using 6AC7's-intended to feed a 
CRT presentation unit known in the 
surplus advertisements as the ' ` ASB8 
Indicator," and also a very well laid out 
and constructed piece of equipment. 

The IF stages use single winding coils 
tuned by movable dust cores, and all are 
heavily damped by low value resistors 
giving a rather wide overall bandwidth. 

Early Experiences 
The writer is inclined normally to 

frown on conversions of surplus equip- 
ment to satisfy amateur needs on the 
ground that in many cases so much is 
done to the unit in order to get worth- 
while results, that the final article bears 
little resemblance to the original. In 
other words, a start from scratch might 
just as well have been made in the first 
instance, with very likely better results 
in the end. In the case of the ASB8 the 
rather superior . and easily followed 
under -chassis layout, coupled with the 
fact that it was thought that once the 
RF section was in order, little else had 
to be done apart from fitting suitable 
audio stages, resulted in the " No modi- 
fied surplus ! " rule being overlooked for 
the first time. 

It is thought, therefore, that a short 
account of earlier modifications and the 
shortcomings experienced will bring out 
the reasons for the more comprehensive 
changes made later. 

When first modified a suitable 
potentiometer was fitted to vary the 
screen voltage of the two 55 mc .IF 

stages and an EA50 diode was fitted as 
the 16 mc detector. The 6H6 was rewired 
as a double -diode noise limiter and the 
two output stages were replaced by a 
6SN7 as combined Ist AF and BFO, with 
a 6F6 as the output stage. The RF 
sections were altered as described later 
in order to tune the 7o cm band. 

Modified thus, the receiver was in use 
for some considerable time at the home 
QTH, and produced good signals from 
the locals at some 5 miles distance using 
but a dipole in the roof space. It was 
noted that the noise limiter did not live 
up to expectation, presumably due to the 
wide bandwidth, and also that the 2nd 
oscillator on 39 mc produced an 
unpleasant 11th harmonic at 429 mc in 
the busy part of the band. The latter 
trouble was overcome by lowering the 
oscillator to 38 mc and retrimming the 
Ist IF stages to 54 mc. 

Modified as above, the ASB8 was used 
during 1949 for 7o cm tests with the 
G3BUR/P team. Its sensitivity seemed 
quite good under field conditions but 
having now two or three S9 signals to 
cope with at the same time, we had 
great difficulty reading the weaker 
signals from those stations less 
fortunately placed ; the more powerful 
signals simply poured into our IF band- 
width until it could hold no more! We 
worked all stations heard, but we were 
also heard and called by other stations 
whom we did not hear, presumably 
because of the above condition. 

The writer determined to have a some- 
what narrower bandwidth for the 
Magazine 7o cm contest week-ends, and 
so when G3BUR/P next performed on 
the first week-end of the contest the 
ASB8 had only one 1st IF stage, this 
time at 56.3 mc, followed by the two 
2nd IF stages now lowered to 10 mc. 
The 2nd oscillator had been moved to 
46.3 mc bringing both its 9th and loth 
harmonics outside the 7o cm band, and 
the damping resistors had been removed 
across the to mc IF stages and replaced 
by chokes. This time we had trouble of 
the opposite variety-trying to keep the 
stations insideour narrowed IF band- 
width ! It was still, incidentally, quite 
50 kc wide at the half power points. 

The second week-end of the contest 
told much the same story, when we 
worked three new arrivals on the band- 
all using SEO transmitters with their 
modulated carriers running in and out of 
our IF passband. 

Since that day a few more things have 
been tidied up and the receiver now 
lines up as follows in anticipation of 
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HT+ oscillators 

RIO 

Fig. 2. The IF section of the ASB8 after modification. The original component numbering is used 
for ease of identification, new circuit elements only being designated in the C, R, L nomenclature. 

Table of Values 

Fig. 2. The IF Section after Modification 

Cl = 
C2, C3, C4 .- 

05, C6 = 
C930 = 

C931, C933 = 
All 

unmarked condensers = 
R1 = 

R2, R4 = 
R3 = 

R5, R6 = 
R7, R9 = 

R8 =- 
R10= 

R903 = 
R904 = 

R905, R907 =- 
R910, R911, R9i2, 

R913 = 
R924, R925 -.- 

V1, V2 -- 
V3, V4 -- 

V5 
= 

S1 = 
RFC1, RFC2 

20 µµF ceramic 
56 µµF ceramic 
0.1 µF midget 150v 
50 µµF 
25 µµF 

500 µµF 
56,000 ohms 
10,000 ohms 
47,000 ohms 
300 ohms 
2,500 ohms 
4,000 ohms 
2,000 ohms 
68,000 ohms 
47,000 ohms 
56,000 ohms 

1,500 ohms 
120 ohms 
6AC7 
6SK7 
VR150/30 
6J5 
SP on -off toggle 
2.5 mH midget RF choke 

more stable transmissions to come :- 
RF stage using GL446 lighthouse 

valve and tuning slightly more than 
420-46o mc: 955 Ist oscillator 56.3 mc 
on the high side of the signal frequency; 
955 1st mixer, followed by one stage of 
6AC7 ist IF at 56.3 mc: 6J5 2nd 
oscillator on 46.3 me : 6AC7 2nd mixer 

followed by two stages of 6SK7 2nd IF 
on Io mc: 6H6 detector and noise 
limiter: 6SN7 as BFO and Ist AF 
followed by a 6F6 output stage ; a 
VR15o stabiliser feeds the two oscilators 
which are allowed to run continuously, 
even when the receiver is switched to 
" standby." 

With the 675 oscillator on 46.3 mc, 
its gth and loth harmonics cause no 
trouble, but other weaker spurious 
signals do occur due to harmonics of the 
675 oscillator beating with the 955 
oscillator fundamental and harmonics at 
certain settings of the latter to produce 
weak Io mc beats. If the oscillators 
are lined up as recommended, only one 
of these, corresponding to a signal fre- 
quency of 443 mc, is heard when tuning 
through the band. 

In referring to components throughout 
the modifications, use will be made of 
the notation adopted in the receiver 
itself, in which all parts are marked- 
R, C, X, L, and T, for resistor, con- 
denser, valveholder, inductance, and 
transformer respectively-all of which 
have numbers in the nine hundreds. 
New components added for the purpose 
of the modifications to be described will 
be referred to as RI, R2, CI, and so on. 

It would perhaps be as well to point 
out that the centre underside of the 
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R15 

TI LI 

C2 

RFC2 C4 RFC1 C3 

Underside of the ASB8, with positions of major new components indicated. As in the original 
every circuit element is numbered and the under -chassis layout is particularly clean, there is no 

difficulty in finding one's way about it. 

chassis is occupied by a by-pass con- 
denser for HT positive and 6.3v. AC. 
Tags radiate from this condenser to feed 
the various stages, and care should be 
taken not to confuse these when modif y- 
ing the wiring. 

Modification to RF Stage 
Fig. r shows a cross-section through 

the RF stage, which has two tuning 
controls-the grid -to -cathode input slide 
and the grid -to -anode output slide. The 
former is very " flat " in its tuning and 
is simply left in the lowest frequency 
position and locked. The output slide, 
on the other hand, is quite sharp and 
must be kept " on the nose " if weak 
signals are to receive the greatest 
benefit. Modifications to the output 
slide are necessary to get down to 420 
mc. Two things are done to increase 
its travel at the LF end-a limit screw 
is removed from the end block, and 
5 / 16 in. is turned off the slide at its 
" dead " end. The present screw 
adjustment on the front panel is replaced 
by a plain rod with a knob on the front 
panel, which is simply pulled out or 
pushed in as required. The output 
assembly to the mixer is also shortened 

to prevent fouling the front panel. 
When handling the sliders great care 
should be taken not to damage their 
delicate contact fingers. 

The above modifications are carried 
out as detailed below, reference being 
made to Fig. r when indicating the 
steps in dismantling. 

Remove the GL446 valve from the 
coaxial assembly and unscrew the 
" Amplifier Tuning " lock right out. 
Unscrew the aerial input cable socket on 
the front panel, and unsolder and pull 
through the chassis the screened HT 
lead from the end of the RF tuner to 
R942. Unscrew the clamp and screws 
holding the RF tuner to the chassis and 
pull out the inner tube of the output 
assembly after slackening the nut A. 
The coaxial tuner should now be free of 
the main chassis and is dismantled in 
the following manner : - 

Take out the screws securing the outer 
tube B to the end block C and carefully 
slide off the tube, having first slackened 
the knurled knob of the input slide. 
Slide off the aerial input cable assembly 
and the input slide D. Take out the 
screws securing the tube E to the end 
block C, and slide off this tube. Slacken 

J1 
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the grubscrews in the end block which 
told tube F and slide out the tube com- 
plete with the screened HT lead. 

Disconnect slide G from the screwed 
rod and end block C. Carefully note 
the position of the locating slot in the 
outer tube H of the output loop 
assembly relative to the slide G and 
unscrew the tube. Protective tape 
should be wrapped round the fingers of 
the slide and 5 /16 in. taken off its 

dead " end-preferably in a lathe. 
The outer tube H is now replaced in 
the modified slider and e in. sawn off 
its end, after which it is re -slotted in the 
same relative position äs observed above. 
The hole in the slider which originally 
held the screwed rod is cleared and 
tapped 4 BA. A length of 5/32 brass 
rod is tapped 4 BA at one end and fitted 
as the front panel tuning control. The 
hole in the end block is enlarged to take 
the brass rod, and the coaxial tuner is 
then re -assembled in the reverse order 
described above. 

When shortening the output loop 
assembly, care must be taken when 
unsoldering connections not to damage 
the small polystyrene spacers in the 
inner tube. The junction of the coaxial 
lines and R974 are unsoldered at point J, 
the screws in clip K are slackened off 
and the coaxial cable pulled out. The 
polystyrene washer L is loosened, the 
inner wire is unsoldered at the output 
loop M and is carefully withdrawn com- 
plete with its polystyrene spacers. The 
angle piece N is then held in a vice or 
other suitable fixture, a hot iron is 
applied, and the tube is pushed through 
the hole until in. projects when it is 
re -soldered ; when cold, the projecting 

in. is removed with a small saw and 
the new joint and hole are smoothed off. 
The inner wire and coaxial cable are 
then reassembled, R974 68o ohms being 
discarded. 

The inner coaxial tube and loop are 
replaced in the outer tube projecting 
from the coaxial tuner, engaged in the 
slot and the nut A tightened. Finally, 
the coaxial tuner is remounted on the 
main chassis, thus completing the more 
" mechanical " side of the modifications. 

Modifications to 1st Mixer and Oscillator 
The 955 " Mixer Tuning " which 

appears as a screwdriver front panel 
control is fitted with a small knob, and 
will be found to tune the extent of the 
7o cm band quite easily. 

The 955 oscillator frequency is raised 

to cover roughly 46o-525 me by moving 
the 15o µµ F condenser C926 approxi- 
mately in. nearer to the valveholder. 
The oscillator is used on the high side 
of the signal frequency. It might be 
thought better in the interests of stability 
and more constant output amplitude to 
lengthen the lines and run the oscillator 
on the lower side, but if this is 
attempted it will no longer be possible 
to cover the 7o cm band with the 
present tuning system and also the 
mixer / oscillator cathode line is no longer 
resonant near the oscillator frequency. 

When C926 is unsoldered, care should 
be taken with its wire leads, as they 
break easily. The fitting of a useful 
dial in place of the present gearbox and 
handle is to be recommended. Some 
four turns of the tuning disc are required 
to cover the 7o cm band, and a dial of 
the type shown in the plan photograph 
is suitable. It has o-ioo divisions round 
its periphery, the number of complete 
revolutions plus the number of divisions 
on the dial being read off against the 
cursor. The oscillator tuning scale 
versus frequency graph is far from 
linear, being cramped at the HF end 
when the disc is near the lines, and well 
opened out at the LF end where move- 
ment of the disc bas much less effect on 
the inductance of the lines. Front panel 
bracing struts fitted either side of the 
chassis help tò improve the mechanical 
stability of the oscillator. 

Recently, in order . to have a more 

Table of Values 
Fig. 3. After -End Modifications to the ASBB 

C7, C15, C17 = 100 µµF 
C8 = 0.1 µF paper 
C9 = 500 µµF mica 

C10, C13, C20 = 0.01 µF paper 
C11, C18 = 25.µF electrolytic 

C12 = 0.5 µF paper 
C14 = 0.001 µF mica 
C16 = 3-30 µµF trimmer 
C19 = 0.002 µF mica 

RI I, R12, R21 = 220,000 ohms 
RI3, R14, R15 = 1 megohm 

R16 = 2,000 ohms 
R17 = 6,800 ohms 
R18 = 68,000 ohms 
R19 = 560,000 ohms 
R20 = 100,000 ohms 
R22 = 4,700 ohms 
R23 = 450 ohms 
R24 = 3 ohms 

V7 = 6H6 
V8 = 6SN7 
V9 = 6F6 
Ll = 10 me BFO coil (see text) 

L911 = Heater choke 
Tl = Speaker output trans- 

former 
S2 = SP on -off toggle 
JI = LS jack with auxiliary 

contact 
J2, J3 = Phone -jacks 
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orthodox condenser tuning arrangement 
for the 1st oscillator, further modifica- 
tions have been carried out. Fig. 4 
shows the acorn valveholder remounted 
on r in. pillars and / in. to the rear of 
its former position. New tuning lines of 
14 gauge wire are fitted, the two -pillar 
terminal strip being fixed in the position 
shown and anchoring the bottom ends 
of the lines. The tuning disc assembly 
is replaced by an Eddystone 15+ 15µµ F 
split -stator condenser (reduced to one 
stator and one rotor plate per section) 
mounted in the centre of a 24 in. square 
brass plate. Ít is necessary to remove a 
small portion of the chassis to accom- 
modate the condenser. A 1.5 µµ F 
ceramic condenser is shunted across the 
split -stator condenser in order to limit 
its tuning range and prevent opening out 
of the tuning scale at the HF end. 
With a little ingenuity, a Muirhead 
edgewise graduated slow-motion dial can 
be fitted on the front panel. Connec- 
tion between the split -stator condenser 
and the lines is made with 22 gauge wire 
to allow movement for setting up pur- 
poses, and it will be found possible to 
position these leads and the 15oµµ F 
ceramic tube condenser to give an 
oscillator tuning range of 363.7 to 403.7 
mc, thus tuninh 56.3 mc on the low side 

To L910 Fig 2 

V7 

RII R12 C 

C7 --It---- 
R13 RI4 

C8 = 
6 3v AC 

C I 

63v AC 

RI6 

of the signal frequency. The above 
tuning system gives a more linear 
frequency versus dial reading curve, but 
mechanical stability is still not all that 
could be desired. 

Modifications to Main Chassis 
The front panel presents quite a small 

area on which to accommodate a multi- 
tude of controls. The following arrange- 
ment results in the most being made of 
the space available. The " Sens. Sw." 
and " Power Supply " sockets are 
removed and the holes are filled in with 
square plates. Two potentiometers of 
500,00o ohms and 2,000 ohms are fitted 
in the centres of these plates, being the 
AF and IF gain controls respectively. 
The " Video In " and " Rec. Out " 
sockets are removed and two headphone 
jacks fitted-very essential on field days 
when the crowd gathers ! The aerial 
input socket being a non-standard size 
is replaced by a double -ended Pye plug, 
Pye cable sockets being fitted to the 
internal receiver cable and the aerial 
cable. Continuity of the outer screen of 
the coaxial cable is thus maintained 
through to the coaxial tuner. The plug 
and sockéts should have polystyrene or 
similar insulation, it being possible to 
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Fig. 3. Detector, noise limiter, BFO and audio stages as applied to the ASB8 to make it a receiver 
complete in itself. 
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dispense altogether with insulation in 
the case of the double -ended panel plug. 
Two 15 /32 in. dia. holes are drilled in 
the front panel above the oscillator 
tuning dial, and the SP on -off toggle 
switches fitted are used for " Standby " 
and "BYO on -off" controls. On the rear 
wall of the chassis the locating spike 
and its bracket are removed (the bracket 
will break off at the welds), and an 
Igranic jack fitted for loud -speaker con- 
nection. A hole alongside carries a 
Belling -Lee socket to bring in the neces- 
sary supplies from an external power 
pack. In case the receiver has to be 
operated in inclement weather (such as 
one often finds on field days ! ), it is a 
good idea to have suitable holes in the 
rear of the cover to coincide with the 
above -mentioned jack and socket. 

L9o5, X9o3 and all components 
associated with the ist 55 me IF stage 
are removed, and X9o3 is remounted on 

in. pillars sub -chassis, so that the 
VRI5o/3o will clear the top of the 
cover. 

All the components and wiring to 
X9o9, X9o8 and X911 are removed 
with the exception of heater and earth 
leads on X9o9 and X911. C934 between 
X9o8 and X911 is replaced by C936, 
and a small loudspeaker output trans- 
former is mounted between X9o9 and 
the front of the chassis. The BFO coil 
shown mounted on the side wall of the 
chassis above X9o8 was taken from a 
12 me IF strip and padded down, the 
dust core being removed. Alternatively, 
the former of L9o5 could be re -wound 
and fitted between X911 and L91o, the 
mounting holes being already drilled. 
The BFO coil could then be slug -tuned 
from the top of the chassis, which would 
possibly be more convenient than the 
Philips preset condenser mounted 
underneath. 

A study of Fig 2 in conjunction with 
the appended Table of Values and the 
photograph of the underside of the 
chassis should make the circuit changes 
fairly obvious as far as the IF and 2nd 
mixer stages are concerned. The follow- 
ing points require further explanation, 
however. 

L9o8 has 2 turns removed from the 
bottom of its winding and has a separate 
5 -turn coupling coil (of similar gauge 
wire) added below the main winding. 
This latter coil is connected to the 
similar coil already on T9o1 by a short 
length of á in. coaxial cable. In the 
interests of HF insulation and low 
capacity, the lead between the anode of 
the 955 mixer and -L906 is made from 
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Fig. 4. Modifications suggested to 1st oscillator 
stage to enable condenser tuning to be used. 
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the centre of in. dia. coaxial cable, 
the braided screen and outer covering 
being discarded. RFCr and RFC2 are 
miniature 2.5 mH chokes, and conse- 
quently have a small external field.- If 
the more common size of 2.5 mH choke 
is used, it may be necessary to orientate 
the chokes to give minimum coupling, 
or even fit a small screen across X9o7, 
to prevent oscillation in the ro me IF 
stages. 

The circuit of the detector, noise 
limiter BFO and audio stage is shown in 
Fig. 3. Little difficulty should arise 
here, a certain amount of latitude in the 
values of the audio components being 
permissible and very likely dictated by 
the " stock in hand." The output 
transformer primary forms the load for 
the shunt fed 'phone jacks when the 
speaker is not being used, the LS jack 
being arranged to switch a 3 -ohm resistor 
across the transformer secondary. 

It will be noted that the standby 
switch breaks the HT feed to the RE 
stages and also the screen of the 56.3 
me IF amplifier. In some cases circum- 
stances may dictate that other stages are 
deprived of HT during standby periods, 
as might well be the case during port- 
able operation, when perhaps one HT 
supply has to suffice for transmitter and 
receiver. In such a . case it is advisable 
to minimize drift by at least maintain- 
ing the HT feed to the two oscillators. 
For this reason, the VR15o/3o HT line 
is brought out to a separate connection 
on the power socket. 

It should also be noted that the heater 
requirements are 6.3 volts at 4.5 amps, 
and it is essential that the voltage at 
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the centre by-pass condenser tags be a 
genuine 6.3v, otherwise sensitivity will 
suffer. When operating portable from 
accumulators, a well -charged high 
capacity battery is required if it is con- 
templated operating the receiver for long 
periods. HT requirements are no mA 
at 25ov. Good earthing of the metal 
valve envelopes, particularly the 675 
oscillator, through the spring clips pro- 
vided, is essential for complete stability 
in the IF section. 

Lining Up Procedure 
The use of a signal generator or 

oscillator capable of providing frequen- 
cies of ro and 56.3 inc is more or less 
essential in order to get the IF circuits 
lined up correctly. If a modulated signal 
is available, the output indicator can be 
an AC voltmeter plugged in the head- 
phone or loudspeaker jack. If the signal 
is unmodulated a o -r mA (or less) meter 
in series with the diode load will give a 
suitable indication. 

The circuits should be lined up in the 
following manner : - 
(a) Set the IF gain control at maximum sensitivity 

and inject 10 me between the grid of the 6AC7 
2nd mixer and earth. Trim L910, L909, L908, 
and T901 in that order for a maximum deflection 
on the output meter reducing the generator out- 
put as necessary. Close the BFO switch and tune 
BFO coil for an audible beat note. 

(b) Switch off the BFO and inject 56.3 me between 
the grid of 955 mixer and earth. Trim L904, 
L907, and L906 in that order for a maximum 
on the output meter, reducing the generator 
output as necessary. 
Repeat (a) and (b) for the inevitable "final- 
final." 

(c) 

Operation of the Receiver 
The fact that the RF, mixer and 

oscillator all have separate controls does 
not exactly make for ease of operation 
after handling the usual ganged tuned 
jobs on the lower frequencies. The un- 
orthodox RF tuning at first tends to 
come in for much under -the -breath criti- 
cism. After hearing the first signals and 
realising that the RF stage really pulls 
its weight, such criticism is short lived 
and one soon gets the knack of tuning a 
single -ended stage under " push-pull " 
conditions ! 

The mixer tuning will be found to 
require only a turn or so when going 
from one end of the band to the other. 
The main difficulty at first will, no 
doubt, be knowing just when the three 
tuning controls are synchronised and 
keeping them so whilst exploring the 
band. There is a slight rise in back- 
ground noise when all three are brought 
into step, but this may be difficult to 

recognise at first. In the absence of 
signals, the writer recommends the use 
of what, for want of a better name, will 
be called a " noise generator " located 
near the aerial. Such a machine at the 
writer's QTH was provided by the small 
beam rotating motor. Heavily sup- 
pressed at the motor with six chokes 
and various condensers to well below the 
back -ground noise on 2 metres, it was 
found, rather surprisingly, to give out 
S9 signals on 7o cm. This noise genera- 
tor proved indispensable for the first 
week or two with the finally -modified 
ASB8, but is now unwanted QRM, the 
writer being adept at keeping the tuning 
controls in step quite satisfactorily on 
the slight rise in back -ground noise. 
Using an all -triode RF section, it should 
be slight anyway ! It might be men- 
tioned that an aerial loosely coupled to 
the 955 mixer anode (through a blocking 
condenser) will usually result in auto 
QRM being picked up with great gusto, 
and gives a rough check on the sensi- 
tivity of the IF channel, even if it 
doesn't exactly sing the praises of the 
noise limiter! 

General Results 
Modified and lined up as described, 

the ASB8 is capable of receiving signals 
which are reasonably frequency stable 
under modulation. It has not yet been 
possible to do a full check on the per- 
formance when receiving CW signals, 
such transmissions being rather rare in the 
writer's vicinity. In areas where SEO's 
are still the rule rather than the excep- 
tion, it may unfortunately be necessary 
to widen the band -width by slightly 
staggering the tuning of the ro me Ir' 
coils. If one is in the position politely 
to request the offender to reduce his 
modulation to zo or 3o per cent., this 
will usually serve the same purpose and 
enable intelligible speech or MCW to be 
received. The poor SWL, however, has 
only one choice if he wishes to decipher 
the swishings back and forth through 
his IF passband-widen it ! It is to be 
hoped that SEO's will soon give place 
to more stabilised systems of trans- 
mission, enabling receivers with reason- 
ably narrow IF band -widths to be 
usefully employed in exploring the 
possibilities of 70 cm. The writer's 
opinion is that, even for copying crystal - 
controlled transmissions, a band -width 
of zo-25 kc in the IF circuits is still 
advisable. This statement is based on 
observations made on 2 metres where it 
has been noticed that quite a number of 
transmissions drift a few kilocycles 
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during a contact lasting perhaps 5 
minutes. Stable 7o cm rigs will no 
doubt start in their early stages with 
crystals of the 6, 8, or 12 me variety, 
as used on 2 metres, and very likely will 
lead to drifts of some 10-2o kc when 
multiplied into the 7o cm band. 

Although the writer has confidence in 
the ability of the ASB8 to show a clear 

pair of heels to many of the receivers at 
present in use on 7o cm, there is no 
doubt that still better use can be made 
of the RF circuits as a basis for the 
7o cm receiver par excellence. When 
time permits, this is the next step 
towards attaining a similar order of 
receiver sensitivity and ease of handling 
as that at present enjoyed on 2 metres. 

PRACTICAL SUPER 
MODULATION 

Circuits and Values for 
the Communication Bands, 
Setting Up and Operation 

By F. C. JUDD (G2BCX) 

THE system to be described, and 
known as Super Modulation, should 

not be confused with somewhat similar 
systems of efficiency modulation. 
Basically, it is the derivation of a 
system due to Doherty (Ref. i), later 
developed by R. E. Taylor (U.S.A.) for 
commercial purposes and for certain 
broadcast equipment used during the 
last war (Ref. z). After several years' 
delay in presenting this new method to 
the industry, development has brought 
the practical application at a time when 
an improvement is seriously (Ref. 3) 
needed in the amateur and other spheres 
of communication service. Many experi- 
mental transmitters have been con- 
structed using this new system, and the 
writer has used super -modulation on 
three different transmitters working on 
20 metres and 16o metres with power 
inputs ranging from one watt to a 
hundred watts, details of which will be 
given later. 

Advantages of Super Modulation 
Super -modulation makes use of 

emphasised sidebands and semi - 
suppressed carrier transmission and pro- 
vides far greater signalling efficiency 
than was previously considered possible. 
With more than four times the true 
sideband power at full modulation, and 
one half or less than the band -width 
-equired in conventional amplitude sys- 
tems, transmission efficiency is about 
equal to that claimed for single side - 

This is a very useful article on the 
practical application of Super Modula- 
tion and takes matters several steps 
further than the preliminary discussion 
on the same subject in our October issue. 
G2BCX describes two experimental lay- 
outs, full power and QRP, and the 
treatment is detailed and factual.- 

Editor. 

band methods-and in some operational 
respects it is superior. Fifteen to twenty 
times or more peak power output at full 
modulation, with a band -width of two 
to three kc each side of the carrier, 
without spread or splatter, is obtainable. 
Conventional systems are limited to four 
times or less than peak power. With 
compression of the carrier power under 
full modulation, the sideband power is 
driven upward to a high level output, 
resulting in a reduction in heterodyne 
interference and noise level at the 
receiving end. The greater signal volt- 
age out of a linear detector results in 
6 dB or more gain over a normally 
modulated transmission. The first 
difference that will be noticed is that a 
super -modulated signal is extremely 
sharp to tune and, at the same time, is 
far " louder " than any amplitude 
modulated signal of the same effective 
field strength. Further, at the receiving 
end when the BFO is switched on, the 
carried heterodyne is barely audible, and 
in many instances possible interfering 
heterodynes are not heard at all, except 
from very local transmitters. Speech 
quality is quite equal to normal 
amplitude - modulated transmissions. 
Tests made with two one -kilowatt 
transmitters, both super -modulated, and 
operated 2.5 kc apart, using full modu- 
lation for maximum sideband power pro- 
duction with the S -meter on the receiver 
" pinned " by both signals, showed that 
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Fig. 1. Basic circuit for the Super Modulation system, showing how the output waveform is built up. 

either transmitter could be tuned -in as 
desired without interference from the 
other. The system has also the follow- 
ing advantages: - 

(1). Considerable reduction in BCL and TV 
interference. In the case of the writer's trans- 
mitter operating on twenty metres with 100 
watts input and super -modulation, no inter- 
ference to nearby televisors was experienced, or 
on a BC receiver on medium waves some 10 feet 
from the transmitter ; this was unscreened and 
without harmonic traps in either the drive or 
PA stages. With conventional amplitude modu- 
lation to the same transmitter, either anode or 
cathode, TVI and BCI are reported. 
(2). The audio power fully to modulate 1 kilo- 
watt is only about 8 watts. In the case of the 
writer's 100 -watt transmitter mentioned above, 
the output from a 10 -watt amplifier with one 
quarter of the gain required for normal anode 
modulation on a 10 -watt transmitter was found 
to be more than sufficient ; in fact, a maximum 
audio output of from 3 to 5 watts is all that is 
necessary for a 150 -watt carrier input. 

Theory of Operation 

Sideband power alone, irrespective of 
how it is generated, is that part of the 
transmitted carrier wave which conveys 
speech to the receiver at a distant point. 
Thus, the greater the true sideband 
power produced by the transmitter, the 
stronger the received signal and the 
lower the interference level, especially 
if the carrier can be suppressed during 
modulation, a feature which decreases 
the heterodyne interference between 
stations operating only two or three kc 
apart. Also, if the sideband power is a 

true reproduction of the modulation, the 
band -width required is about one half 
of that necessary with the usual high 
modulation percentages and their atten- 
dant distortion, phase shift, and 
splatter. Theory shows that a true two 
and a half kc modulation frequency 
produces sidebands two and a half kc 
removed from the carrier, whereas in 
practice harmonics and distortion usually 
produce sidebands five to ten kc or more 
away from the carrier. The basic func- 
tion of super -modulation is shown in the 
pictorial diagram in Fig. r, which 
represents a conventional PA adjusted 
for maximum output. Bias, drive and 
tuning are as for any normal Class -C 
amplifier. The RF drive power is 
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SUPER -MODULATION 

.. 
, I III II 

_ _ l'l' III !IÍ lo'l 

t -- 
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LEVEL ___ _ 

POSITIVE MODULATION 
PEAK AND ADDITIONAL 

SIDE -BAND POWER 

Fig. 1 (A). The shape of a normal amplitude 
modulated carrier. (B) Super modulated 

output waveform. 
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applied through CI and C2, which 
provides an RF potential divider to the 
grids of the PA and the Positive 
Modulator (PM). Thus, both valves 
have RF applied to their grids, the PM 
valve having twice that of the PA. The 
audio power (best referred to in terms 
of voltage) is also applied to the grids 
of the PA and PM respectively, the PA 
having half the amount of that to the 
grid of the PM. It will be seen that 
the audio transformer, which is centre - 
tapped at the secondary, will provide 
the necessary halving of the audio volts 
which, in the case of the PA, are passed 
through the condenser to C3, which also 
isolates its grid from the bias applied to 
the grid of the PM and which goes 
directly through the transformer. The 
PM is biassed to approximately two to 
three times cut-off so that, with RF 
drive applied, the valve takes little or 
no current and allows the PA to be 
tuned -up in the normal way. 

With modulation applied, the standing 
bias on the PM will be overcome and the 
valve allowed to pass current and 

Low impedance link 

Fig. 2. Method of coupling two small trans- 
formers back-to-back; if the transformers are 
similar electrically, with low impedance 
windings of the same value, the ratio overall 

will be approximately 1 :1. 

amplify, the result being a very large 
positive peak wave at the anode. Since 
the anode of the PM is taken to the 
centre of the PA anode load (tank coil), 
an RF step-up through the auto -trans- 
former action of the tuned circuit will 
also result. 

Now to return to the PA. With the 
valve already working under Class -C 
conditions, positive -going modulation 
voltage applied to the grid will have no 
effect on its operational condition ; but, 
with negative -going speech voltage, the 
grid will be driven more negative, 
resulting in a reduction in anode current 
and therefore a reduction in RF output. 
In other words, the PA is producing 
decrement or negative -going modulation 
peaks (carrier suppression) while the PM 

is producing positive -going modulation 
peaks (increased sideband power) super- 
imposed on the carrier ; this remains at 
normal amplitude over the period of 
positive modulation. Under proper 
operating conditions, the PA output is 
reduced almost to zero during the 
negative modulation period. The resul- 
tant modulated RF output is shown 
pictorially in Fig 1 and also in Fig IA, 
which shows a comparison with an 
amplitude modulated carrier of normal 
type. 

Further advantages of the system are 
that no large modulator/ speech ampli- 
fier equipment and power supplies are 
needed and no expensive modulation 
transformer is required, since accurate 
matching of modulator to transformer is 
no longer necessary. A small amplifier 
with a maximum of 4 to 5 watts output is 
ample for up to 15o watts input to the 
PA, and the transformer needs only to 
match the audio output valve and have 
a centre tapped secondary and a ratio of 
1:r. In the writer's transmitters, two 
speaker transformers are coupled back- 
to-back, with one having a centre 
tapped primary, which becomes the 
secondary winding of the system shown 
in Fig. z. 

Practical Circuit for Super -Modulation 
A practical circuit is shown in Fig 3 

and can be used for any of the con- 
ventional types of RF tetrode-6V6, 
8o7, 813 and similar. The drive stages 
must be able to deliver sufficient RF for 
normal Class -C operation of the PA, 
with a little in reserve for the positive 
modulation period. For example, the 
RF output from an 807 buffer with 500 
volts or so at the anode will be enough 
to drive, say, an 813 ; or at reduced 
input, say 300-400 volts, would drive 
another 807 operating at maximum con- 
ditions plus an 807 as the positive 
modulator. 

The RF potential divider condensers 
CI and Cz are best if of the variable 
pre-set airspaced type, as control over 
the drive to either the PA and PM 
allows for better adjustment of the 
super -modulation condition. The audio 
input, as already mentioned, is fed 
through a r : I transformer centre tapped 
at the secondary, so that half the audio 
voltage may be applied to the grid of 
the PA through the z µ F condenser C3, 
which isolates the PA bias from the PM 
bias. 

The circuit shows an RF drive, audio 
and bias arrangement similar to that in 
Fig 1. The bias supply should have 
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RFC3 m/A 

ab< 
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RFC 4 

= C5 

RF out 

HT- 

LT Fils 

Fig. 3. Practical circuit for a Super Modulation system, as used by G2BCX and discussed in the 
text. All necessary values appear in the table. 

sufficient DC voltage output to bias the 
PM valve to approximately three times 
cut-off, and must be well regulated and 
smoothed. The 50-100,000 ohm wire - 
wound potentiometers are best mounted 
on the front panel of the transmitter to 
provide manual control, and must be of 
high enough power rating to carry the 
current passing at maximum voltage 
across them. Good -quality RF chokes 
are advisable for the grid circuits of the 
PA and PM, and apart from the centre 
tapped coil, all adjustments and tuning 
for the PA are as for a normal Class -C 
amplifier. The PM valve will add a 
little capacity to the tank circuit, and 
it may be necessary to reduce the tank 
inductance slightly, especially at the 
higher frequencies. A study of the 
circuit will show that the modifications 
necessary to convert a normal PA stage 
for super -modulation are very simple, 
and, providing the few components re- 
quired are of the correct value, little 
trouble will be experienced in getting 
the system operational. 

Table of Values 

Fig. 3. Circuit Complete for Super Modulation 
Working. 

Cl, C2 
C3, C9, C10 

C4 
C5, C6 
C7, C8 

Rl 
R2, R3 

R4 
R5 
T1 

RFC1-4 
RFC5 

L 

PM 
PA 

.0002 µF 
= 2µF 
= 0.1 µF 
= .005 µF 
= 100 µµF per sectioh 

2,000 ohms, I -watt 
= 50 ohms, I -watt, anti -parasitic 

5,000 ohms, 1 -watt 
Grid bias divider (see text) 
1 : I ratio transformer (see text) 

= Standard Tx type RF chokes 
= Anti -parasitic choke, 5-6 turns, 

3/8 -in, diam. 
Centre -tapped inductance suitable 

for band to be used 
= Positive Modulator 
= RF Power Amplifier 

The screen voltage to the PA and PM 
must be well regulated and preferably 
taken from a separate supply. Much 
greater control over the whole system 
will be possible if the RF drive, bias 
and screen volts are variable. (Olier) 
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Setting Up 
Switch on filaments and grid -bias volts 

and apply RF drive. Check that bias 
is correct for Class -C operation of the 
PA valve to be used. Check bias volts 
for the PM, which should be enough 
just to cut the valve off with RF drive 
on the grid and with HT on. The grid 
current for the PA should be normal, 
and this stage may be tuned in the 
usual way for dip and aerial loading. 
Adjust bias on the PM valve until it 
just starts to draw and, with modulation 
applied, this valve will take current, 
which should swing up to almost the 
maximum rating for the valve in use, 
e.g., for an 807 with about 600 to 700 
volts at the anode the current should 
rise to approximately 90 -roo mA. The 
PA valve anode current will, at the 
same time, decrease, but the aerial 
current will rise by the same amount as 
for normal amplitude modulation. 

If these conditions are not forth- 
coming, adjustments to bias, audio and 
RF drive volts will be necessary until 
the system is properly operating. All 
tuning and modulation adjustments 
should be carried out on an artificial 
aerial designed to match and load the 
PA to its normal operating condition, 
and only when the operator is satisfied 
that the whole system is working 
correctly should the transmitter be con- 
nected to an open aerial. 

Modulation may be checked in the 
usual way with a diode phone monitor 
or modulation meter, and with a sine - 
wave input to the modulator, checks 
may be made with an oscilloscope, which 
will show the positive going modulation 
peaks at full amplitude. Make sure, 
above all, that the drive and PA stages 
are perfectly stable before attempting to 
use super -modulation. 

Results Obtained 
It has already been mentioned that 

the writer has used super -modulation on 
three different transmitters with inputs 
of from one watt to one hundred watts, 
and the results have been all that are 
claimed. On 20 metres with an 813 PA 
running at Too watts input, tests were 
carried out using an 807 as the positive 
modulator ; with an anode voltage of 
700 to both valves, and the 813 taking 
just under 150 mA with the PM (807) 
drawing about 5-6 mA, a total input 
of 108-110 watts was obtained. Reports 
of S9 -plus from PY, LU and similar 
distances were consistent, and no trouble 
was experienced from QRM. Speech 

quality was equal to that from the same 
transmitter using normal amplitude 
modulation. 

On r6o metres some tests were made 
using two 8o7's with 300 volts at the 
anodes and inputs varying from one to 
ten watts. It was found, however, that 
807's with this anode voltage gave best 
results with reduced anode current to 
the PA (higher bias and less drive) with 
the PM biassed almost to cut-off under 
drive condition. A better valve would 
be the 6V6G or TT' r, where the power 
input is limited to ro watts. Some notes 
from the tests made with super -modula- 
tion on 20 metres using an 813 as PA 
and an 807 as PM with reduced input 
to the 813 (roo watts) may be of interest 
to those who may contemplate trying 
the system. The following applies, in 
some respects, to a circuit using similar 
valves for PA and PM. 

(1) The grid drive to the PA needs to be just 
sufficient to operate the valve around Class -C 
conditions. Then adjust bias for a little below 
the normal grid current, when the transmitter 
is tuned and loaded. 
(2) The anode tap for the PM was tried nearer 
the PA anode end of the tuning coil with no im- 
provements in results ; the centre tap is optimum 
() Plenty of drive required to the PM and this 
valve biassed to slightly above cut-off under 
drive conditions. 
(4) Distortion and broken speech are indica- 
tions of too much drive to the PA and too little 
bias to the PM. If the PM is over -biassed then 
low modulation and distortion will result, and 
aerial current will drop on modulation peaks. 
(5) Aerial loading will affect the condition of 
super -modulation and must be correct for the 
PA valve in use, and an important factor is good 
regulation of the bias and screen volts. 

QRP Operation 
Later experiments with an entirely 

battery -operated r6o-metre transmitter 
using two DL93's (special 1.4v. trans- 
mitting valves) for the PA and PM 
proved extremely successful. The trans- 
mitter, together with a superhet 
receiver, was in one case 12 in. x 9 in. x 
8 in., which also housed the batteries. 
A PM22A triode, operated as a Hartley 
oscillator / VFO and a Penz5 buffer 
amplifier provide more than sufficient 
RF drive with approximately roo volts 
HT on the anodes of both valves, the 
PA and PM being operated with 150 
volts HT (maximum for this type of 
valve). The PM was' biassed nearly to 
cut-off with drive applied (67f volts) 
with the PA at Class -C condition (20 to 
3o volts -bias). Using short aerials 20-30 
feet indoors and / or loaded whip aerials 
and operated from a car, good reports 
were obtained with inputs of from half 
to one -and -a -half watts to the PA. 
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Using a normal quarter -wave 16o -metre 
aerial, signal strength and speech quality 
were approaching that of a normally 
modulated 10 -watt transmitter. The PA 
and PM part of the circuit used on this 
little transmitter is shown in Fig. 4 and 
is a variation of the circuit óf Fig. 3. 

This may interest those who are keen 
on QRP and portable phone operation. 
The circuit shows a similar RF drive, 
audio, and bias arrangement to Fig 3, 
and the PA and PM anode circuit is the 
only difference with the original. It will 
be seen that HT to the PA anode is fed 
through the tank coil, and therefore the 
anode current meter is common to both 
PM and PA valves. By arranging for 
the meter to read about half scale for 
the PA current, it will then cater for 
the additional current taken by the PM 
on positive modulation, which is about 
half as much again as that showing for 
the PA. The audio volts were obtained 
from the LF end of the receiver, namely, 

HT 

CI 

C4 

SI 

v - Bias R3 {- 

a DAC32 diode /triode and a DL35 
output tetrode (1.4v. valves). The 
microphone was arranged for switching 
to the DAC32 grid for transmitting, the 
audio output from the DL35 (about 25o 
milli -watts) with 90 volts HT being 
ample for full modulation. 

When properly operating, super - 

Table of Values 

Fig. 4. Circuit for QRP Super Modulation 
Working on 160 Metres 

Cl = 350 µµF 
C2 = 160 µµF 
C3 = 2µF 

C4, C5 = 0.5 µF 
C6 = .005 µF 
C7=0.1µF 
Ct = 200 µµF for 160 metres 

RI = 2,000 ohms, 1 -watt 
R2 = 5,000 ohms, é -watt 
R3 = 100,000 ohms 
R4 = 12,000 ohms 
R5 = 47 ohms 
T = 1 : 1 ratio transformer 
L = For the band 

VI, V2 = DL93 

+HT screens 

6 7 =x 
Bias 

Aerial 

Fig, 4. Circuit used for QRP battery -operated transmission, applying Super Modulation. G2BCX 
has tested this arrangement on the Top Band, and the table gives values for 160 -metre working. 
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modulation is far superior to any other 
form of amplitude modulation, and has 
already been mentioned as a method not 
only of reducing the QRM on our over- 
crowded ,bands, but it is also an 
economical system due to the great 
savings on audio equipment and power. 
Further experiments are being made 
with an expanded form of super - 
modulation, with which it is possible to 

obtain a gain of 12 dB or more on 
speech power, and which is being used 
on a transmitter for 160 metres with a -n 

input of 8 -Io watts. 

REFERENCES 
Ref. 1. Efficiency Modulation, by Doherty. Henneys 

" Radio Engineering Handbook." 
Ref. 2. R. E. Taylor. Taylor Valves. U.S.A. 
Ref. 3. Radio News. U.S.A. publications & Short 

Wave Magazine. 

WHAT THEY ARE 
TOLD ABOUT US 
Translated Extracts from 
an Article in the Czecho- 
Slovak Krtake Vlny on Amateur 
Conditions in Britain 

C UITE a considerable number of 
N, people in Britain have an interest in 

radio, but only a very small number 
transmit and receive on amateur wave- 
lengths. That is because collective 
(club) transmitters do not exist where 
enthusiasts could work in that way 
except in military Fascist units. There 
are very few exceptions, and in military 
units it is forbidden to contact amateurs. 
The State discourages amateur activities 

and as a valve is very expensive, 
it takes a long time before an average 
amateur in Britain can hava even an 
o -V -o receiver. 

" . The reactionaries [British 
authorities] are trying to use the in- 
sufficient advantages which the amateur 
in Britain has, so that they can paint 
rosy pictures of the advantages they will 
give to the radio enthusiast who enlists 
in an Army unit. . . . I do not know a 
single working-class man in Britain who 
would be on an amateur organisation or 
committee. In the Midland Amateur 
Radio Society sits the reactionary 
element (here follow some uncomplimen- 
tary references to M.A.R.S. and certain 
of its leading members). . . . There are 
amateurs who know Morse and radio 
technique to whom the authorities deny 
a licence. . The club stations which 
exist are exclusively for closed circles 
and bribery." 

" If a schoolboy transmits without a 
licence and is reported to the local 
agents of the M.I.5 (British Gestapo), 
then after a trial, which is conducted in 
Fascist style, he can be taken away from 

his parents . into a concentration 
camp for children . . . in the camp he 
is .imprisoned for three years, and until 
recently it was still legal for him to be 
flogged, and tortured in other ways . . 

" . . As in other endeavours, theme 
are two sides-one black reaction, 
Fascism and war ; the other for pro- 
gress, science and peace. It is the duty 
of every amateur to decide to which to 
belong. One side is for the destruction 
of all decent amateur activities and for 
using knowledge of electronics for wam , 

the other serves the future of the whole 
radio amateur society . . . " 

EDITORIAL NOTE: The author of 
the article from which these extracts are 
taken is given as one Alexander Bergol, 
with an address in Erdington, Birming- 
ham, and the English -Czech translation 
was by OKIRW. The article is impor- 
tant only because it is an example of 
what Czech amateurs are apparently 
being led to believe about Amateur 
Radio in this country. In the light of 
such stuff, we might perhaps refer those 
of our readers who have views on these 
matters to the Editorial in the Septem- 
ber 1950 issue of SHORT WAVE MAGAZINE. 

CARD IN THE BOX 

We are holding card(s) for the 
stations listed below. Please let us 
have a large S.A.E., with name and 
callsign, addressed to BCM / QSL, 
London, W.C.1, and cards will be 
forwarded on the next G clearance. 
If appearance in " New QTH's," and 
subsequently in the Radio Amateur 
Call Book, is also desired, this should 
be mentioned at the same time. 

G2AJJ, zFMZ, zYF, 3AEO, 3CAD, 
3CCR, 3CQH, 3CRA, 3DVB, 3ERE, 
3FGM, 3FHR, 3FHW, 3FKS, 3FXK, 
3GBU, .3GHM, 3GHZ, 3GRU, 3GSY, 
3GXB, 3ZT, 4AF, 5YI, 6PW, 6SP, 
GD3GAB, GW3DHY, 3EPF, 3FEQ. 
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DX 
COMMENTARY 

CALLS HEARD, WORKED & QSL'd 

N spite of the continuation of shock- 
ing conditions (see our P.S. to last 

month's " Commentary " !) the DX 
addicts have been hard at it throughout 
the month, and much of the usual 
addition and subtraction of countries 
has taken place. All those who hope- 
fully added YA2B to their lists last 
month may now subtract him again, as 
cards addressed to him have been 
returned " not known." Further, the 
slight air of authenticity lent to him by 
his " Pse QSL via W2SN " disappears 
when we recollect (as we should have 
done last month) that W2SN runs the 
W2 QSL Bureau! 

So our present pronouncement is that 
there never has been an amateur station 
in Afghanistan (other than the portable 
of AP5B) and that we flatly refuse to 
believe that anyone has worked 
Afghanistan until we see a card con- 
firming it. (And even then, it had 
better be good). 

In much the same category comes this 
" HVIA "-G3CDG (Lingfield) has had 
a letter from the Director of Vatican 
Radio who says that the Vatican 
authorities have never licensed anyone 
for amateur operation, and, if they did, 
it would not be with the prefix HV. 
The Director's own suggestion is that 
" HVIA " is an amateur outside the 
City who has " usurped the call " and 
is thereby " running the risk of coming 

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

within the sanctions provided for by the 
law." So that seems to be that. 

As slight compensation for these sad 
affairs, we are glad to note that a new 
Monaco station, 3A2AB, has cropped 
up. This is being operated by DL4FS 
and DL4UI (QSL via DL4 Bureau). 
3A2AB told us very definitely that they 
were the first and only station to be 
legally operated in Monaco. Even 
3ArA, who was on recently, emanated 
from Heidelberg and was never in 
Monaco at all. Proof of this, we are 
told, will be forthcoming shortly. 

Competitive Stuff 
We still continue to receive bitter 

tirades on the subject of the vaguely - 
proposed reform in the way of counting 
countries, prefixes, and what -have -you. 
Let us hasten to mollify the writers by 
telling them that we haven't the faintest 
intention of interfering with the present 
system which, with all its faults, is at 
least known and understood. 

We also receive letters saying that this 
"intense competitive spirit" is ruining 
Amateur Radio, which ought to be a 
leisurely and friendly hobby. This is all 
very well, up to a point, but it seems to 
us that if it weren't for the competitive 
side we would still be using LS5's and 
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FOUR BAND DX 

Station 
4 

e,5 F m 
3 
Inc 

7 
mc 

14 
mc 

28 
mc 

d 
y~a 

I 
Ú 

W2QHH 445 73 72 196 104 197 

G3ATU 396 27 80 189 100 196 

G2VD 352 28 62 163 99 170 

G2WW 349 21 53 170 105 181 

G2AJ 337 21 54 169 93 185 

G5FA 320 21 95 135 69 147 

G3FNJ 280 24 46 118 92 145 

G6BB 259 27 61 119 52 133 

G8PW 241 15 60 108 58 122 

G2BJY 240 4 25 106 105 -. 144 

ZB1AR 233 31 45 113 44 120 

G3FGT 222 32 37 102 51 119 

G8VG 217 24 57 110 26 124 

G2YS 214 24 33 117 40 130 

G3ABG 206 22 56 121 7 127 

G6QX 202 16 32 108 46 122 

G2FYT 193 5 33 124 31 131 

G3FXB 188 21 48 88 31 101 

G6TC 173 11 45 99 18 107 

G2HKU 166 1 42 110 13 120 

G2VJ 160 4 13 87 56 104 

G6AT 159 21 46 91 1 97 

GM3EST 158 20 23 113 2 117 

G2DHV 144 22 20 91 11 94 

TP -TG circuits, with, possibly, " two- 
toob low -loss " receivers. We can even 
hear some of the Old Timers muttering 
" And very nice, too " into their beards 
-which goes some way towards proving 
our point. 

Our hobby should be leisurely and 
friendly-and it can be, whenever you 
want to make it so. But also it needs some 
stimulus and some urge which will keep 
the younger, livelier generation on their 
toes. After all, if you don't want to 
chase new countries, there isn't a single 
rule which says that you shall. If your 
idea of bliss is to sit on one band with 
one crystal and, in the manner of a 
comfortably fat spider, just reach out 
for what comes within your range-well, 

who's to stop you ? You only work 
yourself into a fever working new coun- 
tries if you're the type that likes to talk 
about working new countries; you only 
give yourself a hangover at Contests if 
you want to enter for Contests. So 
please yourself, but don't complain that 
your hobby is being spoilt or over - 
organised. Any questions ? 

Working the World 
Pursuing the theme of country - 

chasing, it occurs to us that lots of 
people who don't go mad after new 
prefixes have probably worked more 
parts of the world than some of those 
that do. Remote islands are sometimes 
neglected if they don't count as a new 
country ; distant parts of UA0, VE8, 
KL7, PY and CE don't appeal to the 
country -chaser pure and simple. But 
there are those quieter types who are 
fascinated by seeing . into how many 
spots on the globe tney can drop their 
signals. 

How many who flaunt a card from 
Chile on their walls have worked those 
CE7's right down in Puntas Arenas ? 

How many who have worked Brazil can 
show a contact with PY8 or PY9, 'way 
up the Amazon ? And, in the Northern 
Regions, how many realise that KL7's 
have turned up from time to time on 
various Aleutian Islands (of which there 
are quite a few) ? Then there was a 
UAO on the Kamchatka Peninsula, to 
say nothing of some UAI's at Murmansk 
and Amderma. And how many amateurs 
have worked King Christian Land, 
Melville Island, Bathurst Island or 
Boothia ? For that matter, how many 
even know where they are ? (For the 
record, they are all in VE8 territory.) 
Down the other end there are Elephant 
Island, Coronation Island, Bristol 
Island and Candlemas, all in VP8 
territory. 

Our point is that there are many 
" rare spots" on the earth's surface 
which will not give one anything to 
show in the way of published figures, 
but should, at least, give a glow of 
satisfaction to the operator himself. The 
sort of achievement that can only be 
recorded by sticking pins in a map on 
the shack wall is no less than that which 
puts one high up .in a table of scores. 
Maybe some of you collectors of 
" Remote - spots - which - don't - count " 
would like to tell us about them next 
month ? We might consider a conso- 
lation prize for the man who has worked 
the largest slices of the Earth with the 
smallest score in countries ! 
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The Month's DX 
Pretty poor conditions have prevailed, 

so far as we can see, although those 
who don't mind the early hours on 3.5 
and 7 mc have had little cause for com- 
plaint. The ZL's have been roaring 
through on both bands, morning after 
morning. On 3.5 mc they have been 
heard repeatedly at 579, which is better 
than their peak last winter. There have 
been a few G / ZL phone contacts on this 
band, and also on 7 mc. On both bands, 
it seems, the VK's have been more diffi- 
cult to raise than the ZL's. 
DX on Twenty 

GzWW (Penzance) bored through the 
Europeans and emerged with FM7WF, 
KV4AU, KZ5ES and MS4FM on CW, 
plus EA6AT, EQ3FM, HC4AB, 
SUIMR, UG6WD and UA9KCC on 
phone. The latter gave him a new Zone. 
He also worked ITICFN in Sicily and 
tells us that the new IT prefix seems to 
be official (derived from Trinatria, the 
old name for the island). Others also 
tell us this ; but a new prefix doesn't 
mean that it's a new country-not yet! 

G3ABG (Cannock) worked FY7YB 

and YA2B-it's a shame about the 
latter! G2BJY (West Bromwich) 
thought conditions were fair, and even 
good, for Africa, but only once did the 
band open up for North America. His 
best were F9QV/FC, CR7CI, PKITM, 
VE5UN, VQ2WR, ZS5IW/P, VS6AC, 
VUzJP, ZS3K and lots of VK's, ZL's 
and South Americans. All this, by the 
way, with 25 watts. 

G4QK (Harpenden) found the band 
" comfortably empty " and worked a 
few new ones, such as ZS3K and 
-ZS8MK. He asks whether CR4AD, T6, 
is " any use "-we think he is genuine. 
On October 6, at 210o, 'QK head three 
KP4's, KV4AC, ZS5GP and nothing 
else. He now has a nice open QTH 
and an aerial of 198 ft., North and 
South. 

GM3EST (Motherwell) was one of the 
lucky ones to hook FP8AC. He found 
him the easiest DX station ever worked 
-the FP just came back to his first 
call! 'EST has also received his card 
from XEIVA for a 14 mc CW contact, 
but he still can't raise VP6CDI. He now 
has 95 cards towards his DXCC, and is 
anxious for the other five ; he asks that 

W6SAI when he was FP8AC at St. Pierre -et -Miquelon last July, which made him an attractive 
rarity in Zone 5 and produced for him 850 contacts in 40 countries during his short stay. Input 

was 30 watts on 7 and 14 mc, and the aerial ran across a busy street. 
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GD3UB and EI2G might please take 
note of this. 

G2AJ (Biggin Hill), one of the leading 
VHF hands, is once again fully equipped 
with aerials, meaning three Lazy -H's, 
six half -waves in phase for 28 mc, and a 
270 -ft. long wire for 7 and 3.5 mc. He 
was very active in the VK / ZL contest 
and netted about 'zoo points. On 14 mc 
he had 136 QSO's in the two week-ends ; 

on 28 mc, none ; and on 3.5 mc, five 
ZL's. Other 14 mc DX : F9QV / FC, 
VK9JC, HRIAT, VP7NM, EA6AM, 
FQ8AC and VP8AO (all new ones) plus 
ZS8MK, FM7WF, CE5AW, VQ3BNU 
and ITICFN. 'AJ was also interested 
to work W5LGS in New Mexico on 14 
mc phone, 1530 GMT and S9. 

From G3ATU (Roker) comes news of 
a contact with VQ6BFC, who is 
MT2BFC on a flying visit. He was 
heard to say that he would shortly be 
in Nairobi. G3COJ (Hull) managed 
FN8AD, KH6DY, SUIMR, VK7AJ, 
YI3ECU, YN4CB and ZCIAL (all on 
phone) plus VK9JC, VP5BL and ZS8MK 
on CW. G6TC (Wolverhampton) col- 
lected ZS's, OQ5FG, VQ3 and 4, YI, CO 
and plenty of VK's and ZL's. 

G3CVG (Wakefield) tells us that his 
Junior Op. is now second op. at VS6AC 
and is very anxious to work G's. At 
present only one crystal is available - 
14o52 -but a second one, 14086, is on 
the way out there. 

The Forty -Metre Story 
Quite a bit of DX can be chipped out 

of 7 mc, if you can find it underneath 
commercial broadcast, amateur broad- 
cast, Russian commercials and all the 
miscellaneous seaweed that now covers 
the band. G5FA did some listening on 
Forty, and heard ZD4AB, TA3GVU, 
VP7NQ, VP8AJ and VP8BM ; he 
worked VK's, W's, VE's and KP4 and 
ZB I. 

G2WW says that apart from ZL's, 
" which are child's -play," he raised 
VK7OM the long way round. He has 
also been working HB9CH, with whom 
he recently §tayed in Switzerland. But 
he has found conditions very erratic. 

G3ABG had the unusual experience 
of working C8KY (Zone 23) on this 
band. 'ABG called CQ USA at 233o 
GMT, and back came the C8, on about 
7011 kc. We hope he is all right. 
G2BJY winkled out UA6 and UD6, 
along with many Europeans, and says 
he will be more active soon. 

G2AJ has found the band good at 
times, and has emerged with ZD4AB, 
YV5BC, KP4MD, Sv OWM, EA9BB, 

YU3FMW and heard VP8AJ. Earlier 
in the year he worked VP8AI. G3ATU, 
on the other hand, did work VP8AJ, 
who is on Graham Land, but is believed 
to count as " South Shetlands," though 
we can't think why. 'ATU also raised 
VQ2GW and ZD4AB. 

G3COJ used a rather low -hung 7 mc 
dipole for the VK/ZL Contest, and 
raised only VK5FH, although he could 
hear DLIFF simply knocking them off. 
He has recently heard more DX, includ- 
ing VP8AJ, ZD4AB, CXIAX and a PY. 
G6TC finds the ZL's easy to work, and 
collected four in quick succession one 
morning. Others were CM2QZ, VK4TY 
and KV4AU. 

Activity on Eighty 
There is not much worthy of individual 

mention, but quite a few of the 
enthusiasts have been keeping up a 
regular fire of ZL's in the mornings. 
G3ATU worked TA3FAS and CT2BR, 
and heard CT3AB and PY7WS. He 
also noted F3NB saying that VP5BF 
(Caicos) was now on Eighty. Several 
other nice " pieces " are known to be 
preparing themselves for the band, but 
wild horses refuse to do their stuff. 

The Overseas Mail 
W3NJT (Maryland) drops a note to 

say that he is Flight Radio Officer on 
TWA's " Connes " and was on their 
inaugural flight opening the London ser- 
vice on September 3o. He hopes to 
" do the town " on future flights, so we 
may be seeing something of him in 
person. 

VS7NX (Colombo) writes of the lack 
of CW activity in Ceylon. VS7BJ, 7KR, 
7PW, 7RA, 7RF and 7NX himself use 
phone and CW, but many of the chaps 
" scrape through their code test and 
then go all out on phone." They have 
just formed a Radio Society of Ceylon ; 

the President is the Head of the Dept. 
of Physics in the University of Ceylon, 
the Patron the Minister of Posts and 
Telecommunications, and the Vice - 
Patron the Postmaster General! 7NX 
says that DX is looking up, but when 
the G's come in it's so late that his 
Morse suffers, both on the straight key 
and the el -bug, which his friends call 
the piano. He is flat out for Zone 6 
for WAZ. 

VP5BJ is recently licensed in Jamaica, 
and sends his QTH and that of VP5BL 
for the box. 'BJ works 14 mc CW and 
has raised about zo G's since he started. 
He is rebuilding to cover 3.5, 7, 54 and 
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This is:the outfit and operator at DL7CI, Berlin. 

z8 mc, with all his aerials directed on 
Europe. 

VS2CP (Sungei Patani), who promised 
to come up on 3.5 and 7 mc, is " frus- 
trated " by having had half his spares 
arrive, the other half seeming to have 
gone astray. He is for the present 
reduced to an output of about 5 watts, 
and says he has worked more DX with 
the " imaginary QRO " than he ever 
hopes to in actual fact. 

VQ4RF (Nakuru) tells us that 
VQ4SC has sailed for G, and hopes to 
be operating soon as G8SC and GW8SC. 
He amassed lots of certificates before 
leaving Kenya and was given a royal 
send-off by the boys. VQ4ERR is now 
fully extended for his Double Century 
DXCC ; when last seen he was at 197 ! 

VQ4AA and VQ4ZSW hope to visit VQI 
early in the New Year. 4AA is at 
present in hospital and QRT, but will 
be visiting 4RF for convalescence, 
possibly with ZS6NX as an extra visitor. 
'4RF himself has just returned from a 
trip round ZS -land, where he had a 
wonderful time. He also called in on 
the CRT's, who showed him every café 
in Lourenco Marques ; those boys, by 
the way, are all on 230 volts DC, but 
hope to switch to AC and QRO some 
time soon. 

F3HK (Louvéciennes) sends a long 
letter on the " country -prefix " situa- 
tion, mostly imploring us not to make 
any drastic changes. (It's quite all 
right-we won't!) He asks that a 
permanent list of countries should be 
drawn up (regardless of revolutions or 
changes of spelling). He would like to 
see the question " When is a country 
not a country?" answered by reference 
to geography, which you cannot change 
according to how you feel. And the 
" irritating island cases " should be 
solved by " one island-one country, 
unless geography shows that you can 
jump from one to the next." 

F3HK says that if we go on enlarging 
the list of countries and the multiplicity 
of certificates, the next step will be to 
count individual stations and issue a 
" Worked ioo,000 " Certificate or per- 
haps a " WAA " (Worked All 
Amateurs). 

Seriously, though, 'HK pleads for a 
new country list with U.S. states and 
South American provinces included as 
countries, and the raising of DXCC to 
the figure of 200. 

Top Band News 
Back to the ,6o -metre band, where 

none of these problems worry us, 
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although there's always Monmouth and 
Berwick -on -Tweed. A most interesting 
item is that GW3FFE and GW3EOP 
both worked UB5BP in last year's 
" MCC," and both wrote him off as a 
phoney (and so did we all). The situa- 
tion is now radically changed with the 
arrival of UB5BP's cards for both of 
them! This does not alter the Contest 
result-they were first and second any- 
way-but it makes one wonder why 
these two stations were the only ones 
to encounter the UB5. But we have 
seen both the cards, and apart from the 
usual Iron -Curtain reluctance to say 
anything at all, they give the correct 
reports and they check with times and 
everything. So we belatedly congratu- 
late these two GW's on their UB5 con- 
tacts, and, for the record, GW3EOP 
was first. 

G2NJ (Peterborough) remarks that t L2QM, operated by G3AMF, has been 
putting in excellent signals in daylight. 
HB9CM and 9DD have been heard very 
well around oroo GMT, but there were 
few G's about at the time. 

ZONES WORKED LISTING 
POST WAR 

Station 

Phone 

Z 

and CW 

C Station 

Phone 

Z 

and CW 

C 

G6Z0 WAZ 222 G8PW 38 122 
G6RH WAZ 222 G3ABG 37 127 
G6QB WAZ 209 ZB1AR 37 120 
G2FSR 
G3ATU 
G4CP 

WAZ 
WAZ 
WAZ 

196 
196 
195 

GM3EST 
G2GM 

37 
37 

117 
110 

G3DO 
GEIG 

WAZ 
WAZ 

191 
181 

G2FYT 
G2YS 

36 
36 

131 
130 

G5YV WAZ 172 
G2VD WAZ 170 G6QX 35 122 
G3BI 
G3AAM 

WAZ 
WAZ 

162 
154 

G2HKU 35 120 

G2IO WAZ 152 G6TC 35 107 
G3YF WAZ 152 
G3AZ WAZ 133 G3FGT 34 119 
G8IP WAZ 132 G6AT 34 97 
G5BJ WAZ 126 G2DHV 34 94 
G5VU WAZ 124 

GM3CVZ 33 103 
G2AJ 40 185 
G2WW 40 181 G2BBI 30 98 
G3TK 40 162 
G3FNJ 40 145 
G6BB 40 132 Phone only G3BNE 40 128 
G5MR 40 125 G2AJ 38 153 

GM3CSM 39 158 G3DO 37 154 
G8VB 39 149 G6WX 37 128 
G3DCU 39 148 
G5FA 39 147 G3COJ 36 125 
G3CVG 39 145 G2WW 36 121 
G3BDQ 39 138 

G2VJ 33 104 
G3COJ 38 149 
G2BJY 38 144 G2BBI 30 95 
G3AIM 38 130 

And now there is a letter from G5LF 
(Stanmore) concerning his operation as 
GMSLF / A in Islay earlier in the year. 
He found Top Band conditions pretty 
poor, especially in daylight, but had 
eleven sessions on the air, totalling 18 
hours. He used 30o ft. of aerial with 
an average height of zo ft. Only 25 
different stations were worked ; 

GM5LF / A had 32 QSO's and 56 fruitless 
calls. The average report he gave was 
only about 449, and he found that many 
people didn't seem to believe a weak 
report, judging by the way they kept 
going ahead with long " overs," many 
of which were lost. 'LF found the 
whole thing most interesting, although 
rather disappointing from an operating 
point of view. 

Another portable expedition was run 
by G2BTO (Bolton), who was licensed 
as GM2BTO /P within ten miles of Wick. 
He was reàlly unable to operate on the 
Top Band, but did some good work on 
7 mc, with an outside aerial but all the 
transmitting gear (4 watts of it!) on the 
back seat of the car. Finally, 'BTO 
contacted an SWL near Wick who had 
a 13z -ft. aerial and a Top Band receiver, 
so he did get on the band for a short 
while after all. 

And finally in this section, don't 
forget that a high level of worth -while 
DX activity is expected during the 1.7 
mc Trans -Atlantic Tests to be held early 
next year. The essential details can be 
found on p. 428 of our August issue. 
You will be reminded again in good 
time. 
Miscellany 

G5FA claimed his " WAE " certificate 
and was surprised to find that he was 
the first G to receive one. The very 
first certificate issued went to our old 
friend WzIOP, and 'FA claimed No. ro. 
He had a visit from VP4TS during the 
month ; the latter is home on leave but 
is going out to Venezuela and hopes 
shortly to operate as a YV. 

G2WW reports slight signs of a ten - 
metre opening. He has been entertaining 
ZSIAX for a while, and together they 
heard TA3GVU actually working W's 
on the band, round about lunch-time 
one day. They even heard W4OOR for 
themselves. 

G3GUM (Formby) has been amassing 
quite a good score, but says he is think- 
ing of founding a new Club, to be called 
the NOMCC (" Nice Ones Missed " 
Century Club). He would already 
qualify for membership ! He heard five 
ZL's and a PY on 3.5 mc one morning, 
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and his " missed DX " on 14 me makes 
wonderful reading, although he did 
succeed in snagging CX, EA8, KZ5, 
VS1, VU, KL7, TF, KV4 and about 3o 
VK's and ZL's. 

GzYS (Chester) puts up a plaint about 
the sheep -like behaviour of amateurs on 
some bands. Why do they all crowd 
into the lowest 3o kc of the 7 me band ? 

Why (as we asked recently) do they all 
work between 1800 and 1900 kc, leaving 
almost a complete void between 1715 
and 1800 ? 'YS says that HA4SA will 
be on the Top Band " when he can 
manage to wind a coil." He may even 
pop up for MCC. 

GzFYT (Bristol) has been almost 
dormant for three months but is about 
to awaken. He is now a proud holder 
of DXCC, with 114 confirmed out of 
131 worked. G3ANW (Mitcham) passes 
the gollowing gen. relating to TA3GVU. 
Every QSL received will be acknow- 
ledged, via W2SN unless a self-addressed 
envelope and a Reply Coupon is sent, 
in which case he will QSL direct. No 
QSL's to be sent direct to him, but all 
via W2SN. 

Some interesting remarks on aerials 
are made by G3COJ. He has used at 
least 29 different types (including VHF) 
during the past three years, and now has 
a 7 me ground -plane job. This, he says, 
lives up to its reputation by being 
equally poor in all directions. He thinks 
this may be because of absorption by 
nearby trees, which may account for the 
fact that all the leaves have been turning 
brown. On 14 me he has been using a 
N -S dipole which has worked quite well 
in the appropriate directions, but he 
changed it to 67 -ft. end -fed and imme- 
diately raised ZS8MK, which may prove 
something or other. 

This QSL Business 
Various recent remarks to the effect 

that G2. . has a card from VPIAA while 
G3. . can't get one, and so on ad 
infinitum, have now produced such a 
volume of correspondence that it has got 
quite out of hand. The only way to deal 
with it is to forget the whole thing. 
Otherwise we should have a complicated 
table showing which countries have 
QSL'd to someone but not to somebody 
else ; which have never QSL'd at all ; 

and which have QSL'd to aboslutely 
everybody except poor old G6. \, who 
can't raise a card for love or money. 
So let's just accept the fact that some 
do and some don't ; and that some have 
a system and some others haven't. 

Pirates Again 
Before embarking on this theme, we 

should like to say that we agree entirely 
with GzHCZ (Ilford), who says that 
many supposed cases of piracy are due 
to a simple error of some kind. They 
can be due to misreading of call -sign 
caused by (a) Bad sending on CW ; (b) 
Bad enunciation on phone ; (c) In- 
experience at receiving end ; (d) Bad 
writing on card ; (e) Sheer carelessness 
resulting in reversal or transposition of 
letters. Any QSL Manager will tell you 
that he meets dozens of these errors 
every day. Personally, if we receive 
cards for QSO's that didn't happen, we 
automatically forward them to G6BQ- 
and he does the same in the reverse 
direction. Otherwise we should both 
have been screaming about pirates for 
years past! 

G3BHT (Liverpool) operates on 20 and 
8o only, but someone has been using 
his call on 40 -metre phone ; G3GJR 
(Sutton Coldfield) has been receiving 
QSL'S for periods when he was not 
operating ; and G3EXZ (Southampton) 
has a card from UA6LL for a QSO that 
took place before he was licensed. 
Perhaps the rightful owner would like to 
claim it (7th of Sept. or Oct., 1949) 

A different and more blatant type of 
piracy was encountered by G8VB 
(Greenford). In the middle of a multi - 
way a station actually came up on the 
frequency and proclaimed that he was 
the genuine G8VB and that " the other 
station using the call on the frequency " 
was a pirate. This, of course, is sheer 
bravado and will doubtless lead the 
perpetrator straight into serious trouble. 
His approximate location is known 
already. 

(over) 

DX QTH's 

3A2AB 
9S9AX 

EAOAB 

PH5AA 
VPSBJ 

VP5BL 

ZS3X 

via DL4 QSL Bureau. 
A. Woerner, Saarstrasse 9, Saar- 

brucken 3, Saar. 
Box 111, Santa Isabel, Spanish 

Guinea. 
Radio Station, Balikpapan, Borneo. 

Garnett Green, 40 Arnold Road, 
Cross Roads P.O., Jamaica. 

Vin Hayes, 8 Heathfield Road, Cross 
Roads P.O., Jamaica. 

Box 85, Windhoek, South West 
Africa. 
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Behaviour on the Bands 
Recent remarks on the subject of 

general behaviour and operating practice 
have brought in so many letters that we 
cannot hope to deal with the subject in 
this Commentary. We therefore intend 
to summarise the way things are going 
in a short article dealing with that 
subject alone. Briefly, it may be said 
that we have heard from (a) Those who 
think that a standardised code for call- 
ing and signing -off would be a good 
thing ; and (b) Those who say " If I 
want to call CQ for five minutes I shall 
darned well do it," and also " If I want 
to take ten minutes saying good-bye, 
who is going to stop me ?" Also from 
some who say (c) " Why should I send 
at more than 15 w.p.m. just to alleviate 
the QRM ?" and others who say (d) 
" Why should I be forced to send slowly 
for a lot of lazy so-and-so's who have 
never bothered to learn their code ?" 

You will gather from this that the 
subject is somewhat complicated, but, at 
least, worthy of discussion. So we will 
write a short treatise that will make 

your hair curl and then leave it to you. 
Good may result from it, although we 
rather feel that Amateur Radio is averse 
to being organised, standardised, 
nationalised or any other -ised. Long 
may it remain so-provided it keeps 
healthy in the process. 

Readers who have asked where that 
bad character Arabackle Oblifork has 
disappeared to may like to know that 
he has a pen -pal in Aberdeen, named 
I. McLott, who appears to be a worthy 
upholder of the Arabackle tradition. 
Just after some of the recent pile-ups 
over 3A2AB, I. McLott wrote and asked 
" Why are all these chaps so terribly 
keen on working VK2AB ?" (All right, 
you tell him). 

And that's all from here this month. 
Next month's deadline will be 
November 16 latest and, for the benefit 
of our overseas readers, the following 
month's will be December 14. Address 
all your outpourings to DX Commen- 
tary, Short Wave Magazine, 53, Victoria 
Street, London, S.W.I. Until then, 73 
and Good Hunting. 

NEW CATALOGUES 
The attention of readers is drawn to 

the new catalogue now in issue by 
Webbs Radio of Soho, price 9d., and 
listing a wide range of essential parts 
and equipment of interest to every radio 
amateur. 

Then there is List No. 7 available at 
6d. from Clydesdale's of Glasgow, which 
will be of particular interest to those 
who want the best in high-grade surplus 
gear, moderately priced and fully 
described in this List. 

CHANGE OF ADDRESS 
We are informed that Q -Max Elec- 

tronics, Ltd., formerly of Little Turn- 
stile, W.C.1, are now to be found in 
larger premises at 95 Villiers Road, 
London, N.W.2. 

THE BC -348 CONVERSION 
We can still supply copies of our 

Short Wave Listener & Television 
Review for June, July and August this 
year, containing in three parts a long, 
fully detailed article on BC -348 conver- 
sion and modifications. This is probably 
one of the most complete treatments of 
its kind ever published on the BC -348, 
and suggests a number of possible new 
modifications which make this well- 
known receiver even more effective on 
the amateur communication bands. 

XTAL XCHANGE 
Insertions in this space are free, 

but can be given in respect of 
exchanges of crystals only ; buy -or - 
sell notices can not be accepted for 
publication here. Crystals offered for 
exchange should be (a) Within one of 
the amateur bands or harmonically 
related, or (b) Sub -standard fre- 
quency bars in the range ioo-i000 kc. 
It should be stated whether calibra- 
tion certificates are available, with 
the make or type and pin spacing of 
the crystal. All negotiations respect- 
ing exchanges must be conducted 
direct, and notices set out in the 
form shown below headed " Xtal 
Xchange-Free Insertion." 
G3DCJ, 4 Daniel Place, Penzance, Cornwall. 

Has ex -Service 7200 and 7300 kc crystals, 
Fin. pin spacing, no certificates. Wants 100 
kc bar. 

G3DSV, 11 Clivedon Road, Highams Park, 
London, E.9. 

Has ex -Service 8001.5 and 8007.7 kc crystals, 
f -in. pin spacing. Wants frequency 8048- 
8068 kc. 

G6KR, Ardlui, Wenlock Road, Shrewsbury, 
Salop. 

Has 100 kc 3 -pin, 3560, 7100, 7190, 7350, 
18025 and 18125 kc crystals, no certificates. 
Wants 1000 kc bar, and frequencies 3500, 
3800, 7000, 7200 and 7300 kc. 

SWL, 44 Jenkins Road, Plaistow, London, 
E.13. 

Has 5430 and 6410 kc crystals. Wants 8 me 
frequency to fall in two -metre band (x 8). 
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NEW QTH's 
This space is available for the publication of the addresses of all holders of new U.K. callsigns, as 
issued, or changes of address of transmitters already licensed. All addresses published here are 
reprinted in the quarterly issue of the "RADIO AMATEUR CALL BOOK" in preparation. QTH's 
are inserted as they are received, up to the limit of the space allowance each month. Please write 

clearly and address on a separate slip to QTH Section. 

G2BCO H. Worsley (ex-G2D UD), 8 Hall Grove, 
Cheadle, Cheshire. 

G3BHQ K. Robinson, 51 Hill Top Road, Old 
Whittington, Chesterfield, Derby- 
shire. 

G3BHT/A B. G. Meaden, West Lancs. Div. Army 
Cadet Force Training School, Altear, 
Hightown, Lancs. (QSL to 10 
Alfriston Road, Liverpool, 12. 

G3CNJ S. S. Spraggs, 57 Forest Road, Worth- 
ing, Sussex. 

G3EKG R. M. Prevett, Stonebrook House, 
Somerton, Somerset. 

G3EMQ L. Tattersall (ex-XZ2AG), 55 Ripon 
Street, Blackburn, Lancs. 

G3EXZ J. Homer, 32 Somerton Avenue, 
Bittern Southampton. 

GC3FSN R. A. Butcher, 5 Valley Gardens, Bel 
Royal, St. Lawrence, Jersey. 

G3FZI W. F. Diggins, 111 Courthill Road, 
Lewisham, London, S.E.13. 

G3GKC I. Rosevear, 25 Oreston Road, Oreston, 
Plymouth, S. Devon. 

G3GMZ F. T. Hardy, 12 Kingsmead Avenue, 
Tolworth, Surbiton, Surrey. 

GI3GQB W. A. Kane, 5 Park View Terrace, 
Ballywalter, Co. Down. 

G3GQW D. Whitehead, 328 Upper Fant Road, 
Maidstone, Kent. 

G3GRK C. R. E. Ayley, 88 Alderton Road, 
Croydon, Surrey. 

G3GRL J. A. Bonser, Brookside, Watnall Road, 
Hucknall, Notts. 

G3GSM H. G. 'F. Child, 52 Gladstone Road, 
Wimbledon, London, S.W.19. 

G3GTL G. G. Brown, Jnr., 3 Broomfield Close, 
Reddish, Stockport, Cheshire. 

GM3GTQ A. I. McPhedran, 77 Kings Lynn Drive, 
Glasgow, S.4. 

GM3GUJ J. M. Lyons, B.Sc., A.R.I.C., 35 High 
Street, Fochabers, Morayshire. 

G3GUL N. Cash, 69 Foulden Road, Stoke 
Newington, London, N.16. 

G3GUM F. N. Baskerville, Briarwood, Green 
Lane, Formby, L'ancs. 

G3GUP Cpl. E. Howell, c/o 136 Beacon Road, 
Chatham, Kent. 

G3GVA/A 3122055 Cpl. Bratby, J. A., Hut Y-13, 
"Y" Squadron, R.A.F. Station, 
Compton Bassett, nr. Caine, Wilts. 

G3GVA J. A. Bratby, 99 The Broadway, 
Dudley, Worcs. 

GW3GVB B. H. Phillips, 25 Pentyla Road, 
Sketty, Swansea, S. Wales. 

G3GVJ J. F. Davis, 23 Camarvon Road, 
Redland, Bristol, 6. (Tel. : Bristol 
45706). 

G3GVM F. L. Robins, 105 Congreve Road, 
Worthing, Sussex. 

G3GVR P. J. Blewett, Police H.Q., 1 Pound 
Lane, Bodmin, Cornwall. 

G3GVR/A P. J. Blewett, 71 Brent Park Road, 
Hendon, London, N.W.4. 

G3GVS F. J. Cox, 25 Barrowby Lane, Aus- 
thorpe, Halton, Leeds, Yorkshire. 

G3GVT K. Drabble, 189 Crookes, Sheffield, 
Yorkshire. 

G3GVU R. S. Babbs, B.Sc., 28 Grove Lane, 
Kingston -on -Thames, Surrey. 

(Tel.: KIN 2801) 
G3GVZ F. J. Glynn, 13 Station Road, East 

Grinstead, Sussex. 
GW3GWA R. G. Goulding, 10 Earle Street, 

Wrexham, Denbighshire, N. Wales. 
G3GWD M. Paveley, 85 Callander Road, 

Catford, London, S.E.6. 

G3GWH G. E. Martin, 42 Okehampton Street, 
Exeter, Devon. 

G3GWJ W. Steele, 23 Brookvale Road, Langley 
Mill, Notts. 

G3GWO M. G. Groom, 55 Broadwater Way, 
Worthing, Sussex. 

G3GWU A. Stenhouse, 199a, Railway Terrace, 
Rugby, Warks. 

GW3GWX L. P. Jones, Lenarda, Great Orme, 
Llandudno, N. Wales. 

G3GXA J. A. Payter, 13 Bramshott Road, 
Milton, Southsea, Hants. 

G3GXN R. Mapplebeck, 118 Camp Road, 
Leeds, 7., Yorkshire. 

G3GXO E. C. Nevison, 48 St. Heliers Avenue, 
Hounslow, Middlesex. 

GI3GXP W. F. McGonigle, 61 Newcastle Street, 
Kilkeel, Co. Down. (Tel.: Kilkeel 
298). 

G3GXW G. Lamb, 14 New Street, Netherton, 
Huddersfield, Yorkshire. 

G3GXZ M. H. Kind, 62 Clifford Street, South 
Wigston, Leicester. 

G3HRC R. C. B. Cutts, 8 Beech Court, Kings - 
ground, Eltham, London, S.E.9. 

CHANGE OF ADDRESS 
EI3W J. B. S. Lawlor, Glenflesk, Knader, 

Road, Ballyshannon, Co. Donegal, 
Eire. 

EI6X B. Fogerty, c/o Cliff Power Station, 
Clogher, Co. Donegal, Eire. 

G2BCD E. A. L. Barrall, 3a Short Wyre Street, 
Colchester, Essex. 

G2BFQ M. E. Edwards, 3 Greenhill Crescent, 
Harrow, Middlesex. 

G2BRQ C. J. Lamb, Flat 3, Wakefield, Hare 
Hatch, nr. Twyford, Berks. 

G2FQD A. L. Rogers, 6 Wodehouse Terrace, 
Falmouth, Cornwall. 

GM2HCL F. Walsh, Briar Cottage, Kingsbarns, 
Fife. 

G2HPF H. Lowe, Akabo, Main Road, Boreham, 
Essex. 

G3AFM E. R. Creek, 9 Cranboume Road, 
Northwood Hills, Middlesex. 

G3CAT A. F. Ward, 52 West End Road, 
Ruislip, Middlesex. 

G3CVW R. F. Saunders, Ploughfields, Crabtree 
Lane, Harpenden, Herts. 

(Tel.: Harpenden 846). 
G3DBV J. A. Hedges, 22 Worsley Street, 

Eastney, Southsea, Hants. 
G3DWQ G. Lancefield, 32 Leach Street, 

Blackburn, Lancs. 
G3EBH G. C. Newby, 10 Addison Drive, St. 

Giles, Lincoln. 
G3EJF J. E. Hodgkins, 24 Beryl Avenue, 

Tottington, nr. Bury, Lancs. 
G3EKN F. J. Taylor, 224 Fox Hollies Road, 

Acock's Green, Birmingham, 27. 
G3EOX D. R. Holdcroft, Midoran, Fowlers 

Lane, Baddeley Edge, Milton, 
Stoke-on-Trent, Staffs. 

GM3GBM J. G. Collyer, Catherine Bank, Sands 
Place, Aberdour, Fife. 

GW3KY I. Jones, Uwch-y-Don, Llanfwrog, 
Isle of Anglesey. 

G6AU C. C. Algar, 35 Weihurst Gardens, 
Sutton, Surrey. 

G8QX K. Hopkinson, 20 North End Lane, 
Malvern, Wores. 

CORRECTION 
G2COG A. A. Leith, 57 Leigh Road, East Ham, 

London, E.6. 
GW3BJZ T. Richards, Penrhiw, Aberffrwd Road, 

Mountain Ash, Glam. 
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By E. J. WILLIAMS, B.Sc. (G2XC) 

Seventycem Ranges Extending- 
G3QC/G8DD work 75 miles on 

1250 mc for new World Record- 
Two-Metre News CI Views- 
Calls Heard & Achievement Tables- 

MUCH of the monthly argument over 
whether conditions have been good 

or bad is undoubtedly due to differing 
conceptions of what is meant by the 
term " good conditions." To many it 
implies an ability to work over paths in 
excess of, say, loo miles, and conse- 
quently if they can do that every day, 
then conditions are always good. To 
others it means conditions superior to 
normal, and to them good conditions 
will be a much rarer occurrence. Both 
groups will, however, probably agree 
that conditions were good during the 
third week of October. No new two - 
metre records have been reported at the 
time of writing this, but as the condi- 
tions are still in existence, it may be 
that some Stop Press news will come in. 

On Seventycems also there has been a 
noticeable improvement. An SWL in 
Wembley (A. L. Mynett) was able to 
receive 7o cm signals from G5BY on 
October 18. The distance is 181 miles, 
so everything seems set for a new record. 
G5BY was first heard in Wembley at 
184o BST, calling G6LK, at RST53 / 19. 
He was received again at 1853, 2115, 
2130. 2145 and 220o, being RST559 at 
the last time. As a point of interest, 
at 1834 a two -metre phone transmission 
from G5BY was R5S6. 

The following evening G2DD (Stan - 
more), G2QY (Pinner) and A.L.M. all 
heard 7o cm signals from G2XC. A.L.M. 
reported G2XC at RST 56/49 at 1841, 
while G2DD and G2QY both received 
signals at S4 peaks with fading to zero.' 

At 2215 G2DD logged G2XC again at 
RST 549, with slow fading to Sz. The 
distances are over 6o miles. 

On October 16, G5BY and G6LK had 
three two-way contacts, at 1855, 2055 
and 2255 BST. GSBY's signals were 
peaking at S9, but G6LK was only S4. 
G6LK has been receiving G5BY consis- 
tently on 7o cm during the past few 
weeks, and much of the credit for that 
must go to his new receiver, brief 
details of which are given later. 

Crystal Diodes 

Numerous readers have been good 
enough to send information regarding 
crystal diodes, and it is thought the 
following summary may be of general 
interest. Types CV 1o1, 102 and 103 
were designed for use between 2,50o and 
6,000 mc, while CV' 11, 112 and 
113 are for the band 6,000-12,000 
mc. The three crystals in each 

430 mc DX 
At about midnight on October 20-21, 

G2CIW (Romford, Essex) received G5BY 
(Bolt Tail, S. Devon) on 70 cm at RST-559 
This distance is over 200 miles and though 

W G5BY was unable to hear G2CI it sets the 
stage for a new World Record. 

GSTP (Stoke Row, Oxon.) received G2XC 
(Portsmouth) on 70 cm at RST 589-S3 at 
2115 on October 21. 

of these groups are the low level, 
medium level and high level burn -out 
types respectively. Rectified current 
should be kept below 1 mA if possible, 
but the maximum forward currents per- 
missible to avoid burn -out are 5, 20 and 
5o mA respectively. All these crystals 
are intended for use in tunable mixer 
circuits. 

Types CV253, 291, 351 and 364 are 
designed for operation in special pre - 
tuned circuits, while CV241, 246 and 
247 are detectors, and not mixers. 
CV226 is a noise generator, and CV361 
is for use as an interference suppressor. 
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TWO -METRE ACTIVITY BY ZONES AND COUNTIES 
(Based on reports for current issue only) 

Zone A (144.0 to 144.2 mc) 

Fife : GM3EGW 
Lanark : GM3BDA 

Zone C (144.2 to 144.4 mc) 

Lancashire : G20I, G8SB 
Northumberland: G2LQ, G3CYY, G4LV, 

G4LX 
Yorkshire: G2IQ, G2MA, G3COJ, G3CUJ, 

G3DRG, G6YO, G8GL, G8IC 

Zone E (144.4 to 144.65 mc) 

Cheshire : G2CDB, G3ATZ, G3FMI, G4OS 
Leicestershire : G2FNW, G2RI 
Lincolnshire : G3DMU, G4OF 
Nottinghamshire : G3APY 
Warwickshire : G2ATK, G2BFT, G3ABA, 

G3BPW, G3BVJ, G4RK, GSSK, G6CI, G8QY 

Zone F (145.65 to 145.8 mc) 

Glamorgan : GW3EJM 
Montgomeryshire: GW2ADZ 
Shropshire : G3AHT, G4LU 

Zone G (145.65 to 145.8 mc) 

Bedfordshire : G3CGQ 
Buckinghamshire: G3CVO, G3GBO, G3MI, 

G4MR, G6JK, G6NB 
Cambridgeshire: G2AIQ, G2UQ, G2XV, 

G3AEP, G3BK, G3WW, G4MW 
Hertfordshire: G3GDR, G5UM, G6LL 
Huntingdonshire: G2FQP, G3AKU, G3AVO/A 
Norfolk: G3VM, G5UD 
Northants : G2HCG, G3DUP 
Suffolk : G2CPL 

Zone H (145.25 to 145.5 mc) 

Berkshire : GSRP, G6OH, GBLG 

Dorset : G3ABH, G5UF 
Gloucestershire : G3GEN, G3MA, G3YH, 

G5BM 
Hampshire : G2NS, G2XG, G3ARL, G3BHS, 

G3BNC, G3CGE, G3DEP, G3FAN, G3GAV, 
G3GOP, G6XM 

Oxfordshire : G5TP, G6KB 
Wiltshire : G2BUJ, G8IL 

Zone I (145.5 to 145.65 mc) 

Cornwall: G3AGA 
Devon : G2BMZ, GSBY, G5QA 
Somerset : G3EHY 

Zone J (144.85 to 145.25 mc) 
Essex: G2CIW, G2WJ, G3ECA 
Kent: G2AOL, G2KF, G2UJ, G3BOB, G3BVA, 

G3CAZ, G3FMK, G3DAH, G4FB, G6AG, 
G6VX 

London: G2AFB, G2DTO, G3BUN, G3EIW, 
G3FSD, G3FXG, G4AU, GSDT, G5LI, G5PY, 
G6HG, G6WU, G8KZ, G8VR 

Middlesex : G2AHP, G2DD, G2FMF, G2HDZ, 
G2QY, G2YC, G3CKX, G3DGN, G3EEI, 
G3GSE, G3SM, G4HT, G4KD, G5BC, G6UH, 
G8IP 

Surrey: G2ANT, G2BN, G2MV, G2NH, 
G3BLP, G3GHI, G4CG, G4CI, G5DS, G5LK, 
GSMA, G5NF, G6CB, G6LK, G6NF, G6SC, 
G8SM 

Sussex: G2AVR, G2JU, G2MC, G3BEX, 
G3EBW 

Note : Frequency areas given above are in accord- 
ance with the Two -Metre Zone Plan, as accepted 
by the majority of VHF operators. A few stations 
are not conforming. 

With the exception of these last two, all 
crystals should have a forward resist- 
ance not greater than 25o ohms and a 
back-to-front ratio not less than io to r 
when measured on the ioo,000 ohm 
range of an Avometer Model 7. This 
means applying 0.4 volts in forward 
direction and 1.4 volts in reverse. 

It has previously been implied in 
these columns and elsewhere that the 
CVro3 was the British equivalent to the 
American 1N23A. This is apparently 
not so, and the CVII2 would seem to 
be a better equivalent. 
Other Seventycem News 

G8VR (London, SE2) has been listen- 
ing on 430 mc using a G3EJL Lecher 
line, silver plated, in conjunction with 
an RCA signal generator, working on its 
fundamental frequency, as local oscilla- 
tor. Results were excellent and S9 
signals were received from G2CIW, 
G2FKZ, G3EIW / P and G3FZL. The 

signal generator only being on loan, 
G8VR has now constructed what he 
describes as " a 9002 Pot oscillator with 
fabulous stability "-see photograph. 

G20I (Eccles) has been working 
G3ELT, just over three miles away, and 
getting S9 results. He has two aerial 
systems available : a corner reflector 
with two directors, and a 16 -element 
array. He has tried various RF ampli- 
fiers on the band, including a 6J6 Lecher 
circuit, but so far none of them have 
given any gain. A concentric line 
amplifier using a GG triode is the next 
on the list for trial. G3DA (Liverpool) 
and G3AHT (Oswestry) have been 
heard, and G20I beams South on two 
metres every night in hopes of a possible 
change to 7o cm. 

G6LK (Cranleigh), as mentioned 
earlier, has been building new con- 
verters. Considering harmonic injection 
undesirable due to possible saturation of 
the crystal by unwanted frequencies, it 
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was decided to inject at signal frequency 
minus IF. A separate crystal oscillator 
valve plus two 6J6 stages produced the 
necessary 408 mc. At the same time, 
the Lecher line circuits were replaced by 
" cavities." A similar receiver, but 
with a 446A lighthouse RF amplifier, 
has since been built, and results with 
both designs are most encouraging. 
G2FKZ at 27 miles has been worked 
several times through the 800 feet North 
Downs, which are only 3 miles from 
G6LK. 

G5PY (Clapham Park) has worked 
G5TP (Stoke Row) at 4o miles and 
receives him at a consistent Sg. The 
1294 and 1359 receivers do not seem to 
be much different as regard sensitivity, 
but the 1359 is much more selective. 
G3FZL (Dulwich) has found a CVIo2 to 

be the best crystal so far tried, but he 
remarks that as he uses a CV88 RF 
amplifier which helps reduce noise level, 
this crystal may not necessarily be best 
in a non -RF stage receiver. 

G3CU (London, S.E.) sends latest 
news of the South London UHF Group. 
Some 13 stations in the London area are 
known to be active and can be heard 
most Sunday mornings. Three really 
modern transmitters and receivers have 
been constructed and installed at 
G2FKZ, G3CU and G3FZL. The trans- 
mitters at the last two stations use a 
STC 3B / 4oi J disc -seal triode as a power 
doubler stage in a trough concentric line 
circuit. The input is 24 watts and the 
measured efficiency 32% on 435 mc. 
G2FKZ has four CV53's in a push-pull 
parallel -cathode and paralleled -anodes 

TWO -METRE ACTIVITY REPORT 

G8VR, Upper Abbey Wood, 
London. 

WORKED: DL4XS/3KE, F8JR, 
G2CPL, 3AEP, 3BUN, 3CAZ, 
3EBW, 3EHY, 3EYV, 3FMK, 
3GDR, 4AU, 41IT, 5UD, 6AG, 
6HG. 
HEARD: G2IQ, 2XV, 3ABA/P, 
3BK, 3MI, 3VM, 4MW, 5RP, SUF. 

(September 13 to October 8). 

G3EHY, Banwell, Somerset. 
WORKED: G2AIQ, 2CIW, 2CPL, 
2DD, 2FNW, 2MV, 20I, 3ABA/P, 
3AHB, 3AHT, 3ATZ, 3BLP, 
3BOB, 3C0J, 3DA, 3DUP, 3FD, 
3FMI, 3FYR, 3GDR, 3GEN, 
3MA, 3YH, 4HT, 5DS, 5LI, 
5MA/P, 5RP, SUD, 6UH, 6NB, 
6WU, 8GL, BKZ, SSB, 8VR, 
GW2ADZ, 3EJM. 
HEARD: G2XV, 3AFV, SAGA, 
6LK. 

(September 11 to October 7). 

G2JU, West Wittering, Sussex. 
WORKED: G2ANT, 2HCG, 
3ARL/P, 3DEP, 5MA/P, 6NB, 
6UH. 
HEARD: G2BMZ, 2XV, 3BLP, 
3ENI, 4CI, 5NF, 6LK. 

(September I to October 7, 
Saturdays only). 

G8IC, Stainforth, Yorks. 
HEARD: G2CPL, 2HCG, 3ATZ, 
3BPD, 3C0J, 3CUJ, 3DMU, 
3DRG, 3DUP, 3VM, 4HT, 4MW, 
40F, SUD, 6NB, 6Y0. 

(September 6 to October 8). 

G3WW, Wimblington, Cambs. 
WORKED: G2AIQ, 2AVR 
2FNW, 2FQP, 2UQ, 2XV, 3AEP, 
3AKU, 3BK, 3EHY, 3VM, 4MW, 
6LL, 6NB. 

G3ABA IP, near Coventry, War- 
wickshire. 

WORKED: G2ATK, 2BFT, 
2BUJ, 2FNW, 2HCG, 3ABH, 
3AHB, 3BLP, 3BVJ, 3EHY, 

3FD, 3FYR, 4HT, 4LU, 4MR, 
4RK, SDS, SSK, 5TP, 6CI, 6LK, 
6NB, 6XM, 8QY, GW2ADZ, 
ON4BZ. 

(October 7 to 8). 
G2KF, Edenbridge, Kent. 
WORKED: G2AJ, 2CIW, 2MV, 
2NH, 2UJ, 2XC, 3AEX, 3DIV/A, 
3DXA, 3EBW, 3EIW/P, 3GBO, 
3GSE, 4AU, 4CI, 4FB, 4HT, 
4IB/P, 4MR, SLK, 5MA, 5MA /P, 
SUF, SUM, 6AG, 6CB, 6PA, 
6UH, 6VC, 6VX, 6XM, SIP, 
8QC, 8VR. 
G3AHB, Slough, Bucks. 
WORKED: F8MX, G2ANT, 
2ATK, 2BN, 2HCG, 2WJ, 2XC, 
3ABA/P, 3AEP, 3EBW, 3EHY, 
3ENI, 3MI, 3WW, 4MW, SBC, 
6AG, 6LR. 
HEARD: F8GH, 9MX, G2IQ, 
20I, 2WS, 2XV, 3AHT, 3CKX, 
3EJL, 5BY, SUD, 6SC. 

(September). 
G4HT, Ealing, Middlesex. 
WORKED: G2AIQ, 2AVR, 
2CPL, 2FNW, 2MA, 20I, 2RI, 
2UQ, 2XC, 2XV, 3ABA, 3ABA/P, 
3AEP, 3AHT, 3APY, 3AVO/A, 
3BK, 3DUP, 3EBW, 3EHY, 
4MW, SUD, 5UF, GW2ADZ. 
HEARD: G3ABH, 5BY. 
G3BLP, Seisdon, Surrey. 
WORKED: G2AVR, 2BMZ, 
2CPL, 2RI, 3ABA, 3AHT, 3ATZ, 
3DRG/A, 3DUP, 3EHY, 3ENI, 
3FMK, 4FB, GW2ADZ. 
HEARD: G3BPW, SUD. 

GSDS, Surbiton, Surrey. 
WORKED: G2AVR, 2AFB, 
2CPL, 3ABA/P, 3BK, 3DUP, 
3EBW, 3EHY, 3VM, 3WW, 4MW, 
5UF. 
HEARD: G2AIQ, 2I9, 2NS, 
2WJ, 2XC, 3AEP, 3DEP, 3DSK/ 
A, 3EEI, 3EJL, 3GTH, SAA, 
SDT, 6TV, FSMX. 

(September 10 to October 10). 

G2AVR, Bexhill - on - Sea, 
Sussex. 

WORKED: DL4XS, F8GH, 
9MX, G2AHP, 2DL, 2FMF, 
2HDZ, 2KF, 231V, 2UJ, 2WJ, 
3BPL, 3CGQ, 3DEP, 3DGN, 
3FMK, 3FXG, 3GDR, 3GHI, 
3WW, 4HT, SDS, 6AG, 6CB, 
6JK, 6LO/A, 6NB, 6UH, BKZ. 

(September 3 to October 6). 

G2XC, Portsmouth, Hants. 
WORKED: FSJR, G2AHP, 
2AIQ, 2ANT, 2CIW, 2CPL, 2DD, 
2MC, 2WJ, 2XV, 3BEX, 3BHS, 
3DEP, 3EBW, 3ECA, 3ENI, 
3FAN, 3FD, 3FXG, 3FYR, 
3GAV, 3GOP, 3VM, 4HT, 4KD, 
4MW, SBY, 5DS, 5LI, SLQ, SNF, 
SPY, SUS, 6KB, 6LK, 6LR, 
6WU, 8IL, SLY. 
HEARD: G2YC, 3AHB, 3BLP, 
3BNC, 3DAH, 3GHI, 3GSE, 
5MA, 5R0, 5TP, SUM, SUF, 
6JK, 6LL, 6NB, 6X11. 

(September 25 to October 20). 

G3ENI, Abingdon, Berks. 
WORKED: G2BN, 2XC, 3ABH, 
3AHB, 3DEP, 3EHY, 4HT, 
5MA/P, 5TP, 6JK, 6KB, 6NB, 
6XM, 8IL. 

70 cm Activity Report 
G6LK, Cranleigh, Surrey. 
WORKED: G2ANT, 2DD, 2FKZ, 
29Y, 2XC, 3ABH (90 miles), 5BY 
(161 miles), 5TP. 
HEARD: G3DEP, SPY, 6XM. 

G20I, Eccles, Lancs. 
WORKED: G3ELT. 
HEARD: G3AHT, 3A00, 3DA. 

G2QY, Pinner, Middlesex. 
WORKED G2DD ,2FKZ, 3FP, 
4CG, 5CD, 5TP, 6LK. 
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arrangement, driving a MEroo3 straight 
amplifier in a concentric line circuit with 
68% efficiency. The receivers use CV88 
RF stages in a concentric line with built- 
in crystal mixer. The local oscillator is 
CC, starting with a 22 mc frequency 
and finishing in a tuned coaxial line at 
400 mc. This is fed through a high pass 
filter to remove undesirable frequencies. 
A tunable IF (32 to 3$ mc) is used. 

G2QY (Pinner) continues his nightly 
schedules at 193o and 2215. He is 
experimenting with an RF stage and 
new aerials ; G6LK at 32 miles and 
G5TP at 27 have been worked. 

Several suggestions have reached us 
regarding this matter of 7o cm activity 
periods, but it is obvious that no period 
can be found which will satisfy everyone, 
and it appears that the best course is for 
stations to arrange individual schedules. 
If DX is the aim, then it does seem 
reasonable to use Two as a guide. Occa- 
sional discrepancies between the por- 
formances of the two bands may be 
reported, but, in general, good condi- 
tions on 2 metres means good conditions 
on Seventycems. On October 19, for 
example (when G2XC was getting into 
the London area on 435 mc) two -metre 
signals were excellent over the same 
path (a report of S9 plus 15 dB was 
obtained), and the A.P. television was so 
strong at G2XC, 7o miles away, that a 
picture could be held at entertainment 
value with the contrast control at 
minimum. On this point, it may be 
worth recording that over this path 
fading was negligible at 45 mc (except 
for a slight and steady increase of signal 
throughout the evening), but was notice- 
able at 145 mc, and was deep at 435 mc. 

Two Metre News 
G2KF (Edenbridge) normally on 

145.206 mc, has 18 watts to a 522 Tx 
and a 4 -element c.s. beam. The receiver 
is a 3 -valve converter working into a 
BC648. He is frequently active between 
183o and 2000 and again after 2230. 
G3AHB (Slough) lost his 8 -element 
stacked array in a recent gale and so has 
reverted to the original 42element beam. 
Results have been quite good and he 
mentions that in north and south direc- 
tions, where he has local hill obstruc- 
tions, the Yagi is as good as a stack. 
He comments on the very good stability 
and sensitivity of the G2IQ converter. 

G8LN (Plumstead) hopes to be active 
almost immediately and asks for reports. 
He has been doing much listening and 
experimenting with aerials, including 
rotation from horizontal to vertical with 

The 930 mc pot oscillator now in use at G8VR. 
Valve is a 9002, the copper (petrol) pipe on the 
left takes the live heater lead to the valve and 
acts as cathode return, and the two resistors 
visible are anode decoupling and grid leak. 
The inner can is from a CV173 and the outer is 
an old valve screen. Stability is excellent and 
output coupling is by means of a hairpin loop 

in a hole drilled into the pots. 

interesting results. He wishes there 
were not so many DX hunters who 
appear not to wish for local contacts! 
G5DS (Surbiton) sends a list of 39 locals, 
i.e., in and around London, worked and 
another 39 heard during the past four 
weeks. In addition, he has worked II 
and heard 15 stations at more DX 
locations. That seems to make 204 
altogether, which indicates some activity, 
anyhow! 

Apologies to G5PY (Clapham Park) 
for failing to raise him to 21 counties in 
the Annual Table of Counties Worked. 
He would have liked to see the Contest 
extended to all VHF and UHF bands. 
G4HT (Ealing) hopes the Contest will 
brighten up the band and says he cannot 
escape the conclusion that there is less 
activity this year than last. G8VR 
(Abbey Wood) was another to work 
DL4XS/3KE, and he also knocked off 
F8J R on October 5. His station score 
has reached 112, but cards received are 
only 55. G5LQ (Chiswick) has returned 
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TWO METRES 
ALL TIME COUNTIES WORKED LIST 

Starting Figure, 14 

From Fixed QTII only 

Worked Station 

49 

46 

43 

42 

41 

40 

39 

38 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

G20I (150) 

G3BLP (330) 

G3EHY (192), G5WP, G6NB 

G3COJ (129) 

G2NH (283), G5MA 

G3ABA (151) 

G6XM (208) 

G2IQ, G3WW, G4HT (289), 
G5BY 

G2XC, G3CGQ, G3CXD 

G4LU, G6LK 

G3VM, G4AU (201), G4DC, 
G5BM, G8SB 

G3DMU (115), G5JU 

G3BK, G8WV 

G2CPL (168), G2XS (136) 

G2CIW (221), G8SM (172) 

G5NF, G8IP (207) 

G6VC, G8IL (131) 

G3DAH, G8QY 

G2ADR, G2FNW, G3BW, 
G3BHS, G3FIJ, G6UH (212), 
G8QC (126) 

G6WT 

G3FXG, G8KL 

G2NM, G3AVO/A, G3BOB, 
G3GSE (153) 

G4RK, G6CI, G5DS 

G2FMF, GSPY 

G3GBO (152), G8KZ 

GSSK, G6CB 

G3AKU, G8VR, GM3OL 

G3ANB, GM3BDA 

G4LX, G5LI (121), G5LQ, 
G5MR, GW5SA 

G2ANT, G2AVR, G4RX, 
G4MR 

G2AHP (125), G2HDZ, G3CAZ, 
G4NB 

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

to 2 metres after a spell of experimenting 
with half -a -watt on 8o metres. The 
same VHF equipment is still in use, but 
a new Tx which will avoid 48 mc and 
TVI is under consideration. 

G3BLP (Selsdon) reports calling CQ 
on Two, and being answered by a station 
on 7o cm, G3BLP hearing him on his 
sub -multiple, and G3BLP's harmonic 
being 559 in North London! The i6 - 
element stack at G3BLP came down 
recently, and has now been erected 
again, but minus the reflectors. He has 
found conditions to be generally poor, 
although he had a contact with 
G3DRG/A in Waddington (Lincs.) on 
September 29. G3GHS (New Malden) 
has a 6AK5 type converter running into 
an AR88 on 5 me ; his beam is a 
4 -element Yagi. G3GHS wants some 
new counties badly, but has worked 
F8MX. 

G3GBO (Denham) is now inf his 
correct part of the band according to the 
Zone Plan, and can be found on 144.78 
mc. He has worked F8MX twice, and 
the schedule with G3EBW (Hurst 
Green) is proceeding according to plan ; 

he reports that G3GIY (West Hyde) will 
be operating on Two very soon. 

G3WW (Wimblington) missed the 
DL's in September, but found some 
compensation in working several more 
counties for the new yearly Table. He 
reports G2UQ as active in Whittlesey, 
Cambs.; G2AIQ (Cambridge) has a 
lazy -H with reflectors. 

G3ABA / P used a 24 -element array 
for the Coventry VHF Group Field Day. 
They operated from a site 40o feet a.s.l. 
and had the beam up another 52 feet. 
Conditions were fair, and although they 
failed to raise G2XC (who was S9 plus), 
they worked ON4BZ in Brussels. They 
ask for apologies to be passed on to the 
Northern stations, as they just did not 
get round to turning the beam that way ! 

The biggest surprise was the lateness and 
earliness of the activity on Two ; their 
last contact at night finished at 0130, 
and the first in the morning was at 
0730, which indicates a very good spread 
in terms of time. 

G2CDB (Chester) has an SCR522 Tx 
and a G2IQ converter. An 829 PA with 
6o watts is nearly ready for operation. 
For 9o% of the time G2CDB will be 
beaming South, as his beam is not 
readily rotatable ; he mentions G3ATZ, 
G3FMI and G4OS as also active in 
Chester. G2OI (Eccles) found conditions 
very poor during the month. There has 
been continual rain and only an occa- 
sional night when Southern stations 
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could be heard. However, a new county 
in the shape of Denbigh relieved the 
monotony. G8IC (Doncaster) expresses 
surprise at the speed with which his 
call appeared in the Activity List, as he 
had not even written to us. It must 
have been one of our spies ! Now we 
have first-hand information that he is 
on Two most evenings from 2900 to 
2200. An SCR522 feeds a cubical quad 
with RF, and the G2IQ converter is in 
use as receiver. 

GW3KY (Isle of Anglesey) asks those 
interested in his sort of DX not to 
despair, as he will be on the air again 
soon, although IIo volt DC mains are a 
snag. G3EHY (Banwell) found condi- 
tions normally fair to good, the band 
always being open to at least loo miles, 
and often to 220 miles. His best con- 
tacts were with G8GL (Northallerton) on 
October 5, and G2CPL (Lowestoft), S9 
phone, on October 7. G3EHY considers 
that location does not play a major part 
in working VHF DX, and quotes his 
own much -screened position as support- 
ing evidence. 
Apology 

It is regretted that the " Best 
Twenty " Table was dropped last month 
without warning. Although there were 
only four entries for the Table, it was 
set for publication, together with a note 
to the effect that it had been decided to 
discontinue it for the future. Unfor- 
tunately, at the last moment, when it 
came to the make-up of the Magazine, 
it was found that there was insufficient 
room for all the material prepared for 
" VHF Bands," and this table was 
dropped as obviously having the least 
appeal. 
Congratulations 

The congratulations of us all to G3QC 
and G8DD, who have gone still higher 
to set up a new two-way record on Iz5o 
mc. Signals at S8-9 were exchanged 
over a 75 -mile path between Merryton 
Low, 4 miles north-east of Leek, 
Staffs., and Worcester Beacon, near 
Great Malvern, on October r, from 133o 
to 143o GMT. This path is not line -of - 
sight. The previous record was between 
W iOFG / r and W IMZC / r over a 37 -mile 
path. No details of the G3QC/G8DD 
equipment are yet available. 
Aurora and Other DX 

From W2PAU of CQ Magazine comes 
news of a large number of Aurora two - 
metre band openings during August. 
Their intensity was such that their in- 
fluence was felt in practically all 

latitudes of the USA, even as far south 
as Mississippi ; best opening was on the 
night of August 19. One of the out- 
standing contacts was between W4AO 
and W O HID over a distance of 887 
miles. Some idea of the extent of the 
coverage is given by the log at W8WRN 
which included 6 W2's, 6 W3's, 5 W4's, 
one W5, 15 W8's, 12 W9's, 2 WO's and 
one VE3. 

The troposphere has also been playing 
well over in W -land. On September 6 
W2BAV, who operates a station 3000 
feet a.s.l., found himself sitting in the 
middle of a duct (or something) and 
proceeded to work 25 W9's, five WO's 
and a flock of W8's. His best DX was 
WO DSR at 1175 miles ! All this was 
on phone and signals were all solid copy. 
This is undoubtedly a new tropospheric 
record for the band. The input at 
WO DSR was 12 watts ! So perhaps 
that 3000 feet at W2BAV had something 
to do with it. 
Sayings of the. Month 

" Further always further " (DL3KE) 
" It is a pleasure to be back to the 

quiet of two metres " (G5LQ) " I 
am still looking for 20 more counties " 
(G3WW) . . . " Some people go to bed 
late and some get up early, but very 
rarely the same person " (G3ABA) . 

" Why do some people refer to cavities? 
Don't they mean co -axial lines ?" 
(G3GBO) . " I gather it has become 
a crime for a DX station not to return 
to a call " (G3BLP) . " My 4 - 
element rotary is in the loft, i.e., nearly 
in the sea " (G2 JU) . ' 

` The higher 
the frequency the fewer the contacts " 
(G4HT) . " It is more blessed to 
transmit than to receive " (G4HT) . . . 

' There seems a tendency for some sta- 
tions to be DX hunters and not to work 
a local for a second time " (G8LN) . . 

` PAOPN heard a phone station using 
frequency 435.7 mc and PN was beaming 
west. This must have been a G ; if 
only stations would use CW on sign- 
ing!" (PAOLU) " Contest rules 
have been QSP'd. I will try to win this 
time." (PAOLU). 

Fiveband Club 
Numerous enquiries have been received 

regarding the holding of a Club Dinner 
in London. It is certainly hoped to 
arrange such an event again this winter, 
but it has been found impracticable to 
fix it in conjunction with the Amateur 
Radio Exhibition, as was done last year. 
Notice of the arrangements will be given 
as soon as possible, and if any wish to 
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be notified of the details care to let your 
conductor know, then full particulars 
will be sent by post. 

New members continue to be enrolled 
in the VHF Century Club, and include 
G2ANT, GzAOL G3GBO and G4AU 
during recent months. This may be a 
suitable time to remind applicants of 
the requirements of membership. It is 
necessary to send loo cards confirming 
contacts made in the post-war period on 
frequencies above 5o mc. Stations may 
be worked once on each band, and port- 
ables count as well as fixed stations. 
When you send your cards you must 
include a signed statement that you 
have replied i00% to all cards you have 
received and will continue to do so. One 
further point-you must be a member 
of the Fiveband Club before your appli- 
cation for the VHF CC can be accepted. 
Membership of the Fiveband Club is 
open to all VHF operators on receipt of 
an undertaking to support and encourage 
VHF activity. 

In Conclusion 
In these days of printing difficulties, 

receipt of your letters and reports in 
good time each month becomes a matter 

TWO METRES 
COUNTIES WORKED SINCE 

SEPTEMBER 1 

Starting Figure, 14 

Worked Station 

26 

24 

19 

18 

G4HT 

G3EHY 

G2XC, G5DS 

G3WW 

Note: This table will run for one year to August 
31, 1951. 

of even greater importance, and your 
support in that sense will be greatly 
appreciated. Next month's mail should be 
addressed to E. J. Williams (G2XC), 
Short Wave Magazine, 53 Victoria 
Street, London, S.W.1, by November 
16 latest. It is tight, but we hope 
to be on an even keel again by the time 
the next issue is due, on December 8. 

AMATEUR TELEVISION 

TRANSMISSION 
On October 25 the PMG announced in the 

House that amateurs will be permitted to 
transmit television on the bands 2300 to 
2950, 5650 to 5850 and 10,000 to 10,500 mc. 
Though this is a concession wrung from the 
authorities after a hard fight by the inter- 
ested parties, the bands allotted have them- 
selves yet to be developed for amateur work- 
ing, apart from the problems inherent in 
any possible TV receiving system at such 

frequencies. 

* 
USEFUL INSULATING MATERIAL 

Readers may be interested to know 
that the great firm of I.C.I. are now 
marketing a product known as 
Alkathene, which has electrical proper- 
ties in the same category as polythene. 
The material is made up in sheet, in all 
thicknesses from .00z5 -in. to o.25 -in. 
and in tube , in diameters of from I in. 
to 1¡ in. It is light, hard, durable, 
semi -transparent, easy to work and 
finished smooth. 

OPPORTUNITIES IN CANADA 

It is reported that TV set manufac- 
ture is a rapidly growing industry in 
Canada, where the aim is to produce a 
home receiver in direct competition with 
the United States. Many large electrical 
companies are willing to train men who 
are adaptable, and there is plenty of 
work for experienced TV service and 
maintenance engineers. Readers who 
may be interested in this proposition 
can find out all about it on application 
to the Immigration Depas Laient, Ontario 
House, 13 Charles II Street, London, 
S. W.I. 

U.N. TELECOMMUNICATIONS 
It is reported that H. B. Rantzen, 

lately head of the BBC's Engineering 
Designs Department, has been appointed 
Director of Telecommunications Services 
to the United Nations. This is a most 
important post, carrying responsibility 
over a wide field-from PA facilities at 
U.N. conferences to the technical super- 
vision of short-wave news and informa- 
tion broadcasts in some 23 d'fferent 
languages. 
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are an 
The Amateur Radio Exhibition 

The Fourth Annual Exhibition organ- 
ised by the Radio Society of Great 
Britain will take place during the period 
November 22-25 at the Royal Hotel, 
Woburn Place, London, W.C. r. More 
than zo exhibitors are taking stand 
space, including ourselves; our Stand 
will be manned by staff members 
throughout the period of the Exhibition, 
and we hope to make personal contact 
with many readers, as in previous years. 
Admission is by catalogue, price is. at 
the door, and the show is to be opened 
at 2.3o p.m. on Wednesday, November 
22, by Hugh Pocock, Esq., M.I.E.E., 
Managing Editor of our respected con- 
temporaries, Wireless World and The 
Wireless Engineer. 

Autumn Call Book 
This is now on sale,, price 16s. 1od. 

post free, and is as ever the only avail- 
able directory to the amateur radio 
stations of the world. The Call Book 
now carries some 5o columns of G call - 
signs, and the total number listed is 
about 6,20o-still short of the possible, 
but if you have appeared in our " New 
QTH's " at any time up to and includ- 
ing the issue of the Magazine for July 
last, you are in. We would particularly 
ask that all new callsign / addresses, 
and changes of QTH, be notified to us 
as soon as may be, so that each quar- 
terly appearance of the Call Book is as 
up-to-date with the G section as publi- 
cation and distribution allow. We are, 
of course, not ourselves the publishers 
of the Radio Amateur Call Book-it is 
an American undertaking now in its 
28th year-but we are the agents for 
the G section. You can obtain your 
copy from Gage & Pollard. 

Slight Correction 
With reference to G6TA's useful 

article on Super Modulation in our last 
issue, he notes that in case any of the 
old hands thought that the metres M2 
and M3 should be by-passed, they would 
be right-the correct value is .or µ F. 

Courses for Amateurs 
We are informed that two, Courses 

likely to be of interest and practical 

acre 
value to amateurs can be taken at the 
Brentford Evening Institute, Boston 
Manor Road, Brentford, Middlesex. 
These are the Radio Service Course 
under J. H. Gibbons, of E.M.I., and 
the Radio Amateurs' Course (prepara- 
tion for the 1951 R.A.E.), for which 
the tutor is E. J. Pearcey, G2JU, of the 
same organisation. The fee for either 
Course is but ios., and application 
should be made to the Principal of the 
Institute, at the address given. 

Esperantists' Opportunity 
From G3ESP we hear that the 

Universala Klubo de Radio-Esperantistoj 
has been revived with the object of 
bringing together those concerned with 
radio, either professionally or as 
amateurs, who are also interested in 
making use of Esperanto as a universal 
language. News and information will 
appear in La Interligilo and readers who 
would like to pursue the matter should 
communicate direct with : R. Filliatre, 
U.K.R.E., 46 Rue Lamartine, Paris IX, 
who will be glad to hear from trans- 
mitters and SWL's. 
Electrical Silence 

Our bands are now afflicted with noise 
QRM of many different kinds, nearly all 
man-made. In residential areas much 
of it is caused by household vacuum 
cleaners, hair dryers, automatic irons 
and similar devices. Of them all, the 
vacuum cleaner is the worst because it 
is the commonest. In one household 
that we know, the matter has been 
tackled as a problem to be solved-the 
first step being to insist that the manu- 
facturer supplies his product fully 
suppressed. If every amateur did this, 
and advised his non -radio friends to do 
the same, we should begin to make an 
impression, and the Committee con- 
cerned within the industry would have 
to define the standards for suppression. 
And for the record -and because it is 
marketed as being fully suppressed- 
readers will find that the GEC's Elec- 
tric House Cleaner Type DM.37o is 
absolutely noise -free electrically, and 
can be used in the same house as 
receivers working over the whole range 
BC bands to 145 me without causing 
any interference. 
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The Month with 
the Clubs 

FROM REPORTS RECEIVED 

Increasing activity is shown by the fact that 34 Clubs 
have reported this month. Most of them are well into 
their " winter " programme of lectures, demonstrations 
and discussions, the season of Field Days and outings 
being over. 

In addition to these reports, we have received the 
following Circular Letters and News Sheets: Brighton 
Link, CQ-CF (Cardiff), MARS News Letter, Sunderland 
Radio Society News Letter, Sutton and Cheam Radio 
Society News Letter, The Radio Link (West Cornwall), 
West Somerset Radio Society News Letter, and Wirrall 
Amateur Radio Society News Letter. 

Clubs are all keyed up for the Fifth Annual MCC, 
which starts at 1700 on November u and continues, 
between the hours of 1700 and 2300, until the latter 
hour on November 19. 

The following stations will be definitely on the air, 
although we do not consider that this list represents the 
full strength of the contestants: - 
G2AMV, Wirral 
G2BOI, Tyneside 
G2FJA, Medway 
G2YS, Chester 
G3ASR, Edgware 
G3AXP, Baldock 
G3BTP, Slough 
G3CSR, Warrington 
G3DIY, West Cornwall 
G3EIW, Plumstead and 

Woolwich 
G3EKW, Nottingham 
G3ERD, Derby 
G3FAB, Coventry 
G3FKF, Salisbury 

G3FYN, Guilford, Nottingham 
G3GEC, G.E.C., London 
G3GFA, Sutton and Cheam 
G3GHN, Clifton, London 
G3GRS/A, Gravesend 
G4BP, Scarborough 
G8TB, Surrey 
G8TS, Farnborough 
GC2FMV, Jersey 
GM3I{AM /P or 

GM8FM, Edinburgh 
GM6RI, Forfar 
GW3EOP, Neath 
GW3FFE, Rhigos 

Closing date for next month's Club Notes will be 
November 14, and, for the month following, December 
12. Please get your reports in on or before these dates, 
addressed " Club Secretary," Short Wave Magazine, 
53, Victoria Street, London, S.W.I. And remember 
that we shall be wanting the MCC entries by 
December 1. 

Baldock District Radio 
Club.-All members of the 
RAE course passed the 
examination, which speaks 
well for the course ! Four 
more have obtained their 
tickets and are on the air. 
A stand was run at the 
Arts and Crafts Exhibition 
in Baldock Town Hall, 
where a Tx was in opera- 
tion and members' gear 
on exhibition. New Club 
HQ will be opened 
shortly ; meanwhile in- 
structional meetings are 
held each first Wednesday 
evening at the Baldock 
Senior School. 
Barnsley and District 
Amateur Radio Club.- 
At the meeting on October 
13 the syllabus was dis- 
cussed and a programme 
arranged to last until 
July 27, 1951. There 
will be lectures on 
Modern Receiver Design, 
also on Transmitter 
Design, Power Supply 
Considerations, Aerials 
and Feeders, Hi-Fi, NFM, 
Frequency Measurement, 
Station Planning, and 
" Gimmicks and Gub- 
bins." The Receiver De- 
sign lectures start on 
November io. 
City of Belfast YMCA 
Radio Club.-The AGM 
was held in September ; 

reports were submitted 
and officers elected for the 
forthcoming year. Twenty 
students passed the RAE 
examination, thanks to 
the special course run by 
the Belfast Technical Col- 
lege. GI6YM will be on 
the air during this season 
with two full -power trans- 
mitters-one CW and one 
phone. Morse classes will 
be run on Tuesday and 
Wednesday nights, with a 
full programme of events 
of all kinds. 
Birmingham and District 
Short Wave Society.- 
Membership is steadily 
growing and visits are 
being arranged to local 
places of interest. Recent 
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lectures have covered 
Receivers for Two -to -Five 
Metres, and Transmitters 
for Beginners. A small 
nucleus of members is 
doing very good work, 
and it is hoped to rope in 
all the local members of 
the BSWL. 
Brighton and District 
Radio Club.-The new 
HRO receiver is now per- 
forming well, and QSO's 
from the Club Station are 
a little more frequent. It 
operates on alternate 
Tuesdays, when an in- 
formaI evening is held. 
Future events include a 
Hamfest, a talk by G2MC 
on Two Metres, and 
participation in a local 
Exhibition. 
Cambridge Amateur Radio 
Club.-The next meeting 
will be on November 24, 8 
p.m., at The Jolly Water- 
man. The evening will be 
given over to a Junk Sale. 
A hearty welcome is 
extended to all American 
amateurs stationed in the 
district. 
Chester and District 
Amateur Radio Society.- 
Last month the Club wel- 
comed G2AMV (from 
Wirral) , who gave a 
well -demonstrated talk on 
VFO's. The last lecture 
was by G2YS on the sub- 
ject of TVI and How to 
Cure It. Two Americans 
were welcome visitors, one 
of them being W5FTK. 
Meetings are held in the 
Club HQ-Tarran Hut, 
YMCA Grounds. Morse 
classes are at 6.3o and 
official meetings at 7.3o 
p.m. 
Clifton Amateur Radio 
Society. - Meetings have 
been well attended and 
the attendance record 
broken. Recent events 
have been a Discussion on 
" MCC," a lecture on 
Radio in the Berlin Air - 
Lift, and a Junk Sale. An 
SWL Contest is in pro- 
gress. Membership is now 
45 and includes r5 licensed 
amateurs. 

Edinburgh Amateur Radio 
Club.-At the AGM a new 
committee was elected, 
consisting of three trans- 
mitting members and two 
listeners. The subscription 
has been reduced, and the 
committee is drawing up 
a full programme which 
will include, during the 
next two months, a Junk 
Sale, a Quiz Night and a 
demonstration of UHF. A 
portable licence is being 
taken out, chiefly for 420 
me pùrposes. Contests 
will be organised during 
the early part of the 
season and a trophy 
awarded. 
Edinburgh (Lothians 
Radio Society). - Fort- 
nightly meetings continue 
at 25 Charlotte Square ; 

forthcoming dates are 
November 2, i6 and 3o, 
December 14 and 28. 
There will be a talk on a 
Ten -Metre Beam, one on 
Uses of the CRO, and 
Morse Instruction classes. 
Prospective members will 
be welcomed at all 
meetings. 
Grafton Radio Society.- 
At the Fifth AGM 
the new committee was 
elected, consisting of the 
President (B. Randall, 
GW3ALE) , four Vice- 
Presients (C. T. Bird, A. 
E. Mitchell, G8DF, J. A. 
Reading, G3RX and P. 
Beresford) , Chairman (A. 
W. H. Wennell) , Vice - 
Chairman (J. H. Clarke, 
G2AAN), Hon. Sec. (W. 
H. C. Jennings, G2AHB) , 

Hon. Asst. Sec. (J. 
Moran, G3CLV) , Hon. 
Treasurer (R. T. White), 
Hon. Storekeeper (P. 
Vasey) , two Committee 
Members (H. Hudson, 
G3FVL and P. Beresford) 
and two Hon. Auditors 
(J. J. Hollington, G4GA 
and D. Outram) . 

Gravesend Amateur Radio 
Society. - The winter 
session has begun and a 
big programme is under 
way. After the success of 
the debate " CW v. 

Phone," another one on 
" QRO v. QRP " has been 
arranged. It is hoped to 
arrange more demonstra- 
tions with the lectures in 
future, as these seem to 
hold an audience more 
successfully. 
Grimsby Amateur Radio 
Society.-This Club is 
being re-formed under the 
new name of Grimsby 
Amateur Radio and Tele- 
vision Society. Efforts are 
at present concentrated 
on a Top Band phone 
transmitter, which will 
have its first " airing " 
shortly. Attendances are 
improving, but there is a 
noticeable shortage of Old 
Timers. The Club room, 
from which the MCC 
transmitter will operate, 
is at Block 5o, Welholme 
Road, Grimsby. 
Kenilworth Radio and 
Television Society. - The 
first AGM was held 
recently, officers and com- 
mittee being elected. Talks 
and demonstrations have 
been given by G5PP and 
G4KC, both of Coventry. 
A licence has been granted 
by the GPO, and the call - 
sign is awaited. Head- 
quarters are in Dalehouse 
Lane, Kenilworth, where 
meetings are held every 
Wednesday at 8 p.m. 
Visitors will be welcomed. 
Lincoln Short Wave Club. 
-Members paid a success- 
ful visit to GKZ and an 
Automatic Telephone Ex- 
change on September io; 
on the 27th there was an 
enlightening talk on The 
Decibel ; on October II a debate on " Straight 
versus Super Rx," and 
Mullard Film Strips were 
shown on October 25. 
Forthcoming events : A 
talk on Aerials by G6TV, 
from Cranwell, on Novem- 
ber 8, and another 
Mullard Film Strip on 
November 22. Finally- 
the Annual Dinner on 
December 6. Meetings are 
now held every Wednes- 
day, alternating between 



634 SHORT WAVE MAGAZINE NOVEMBER 1950 

Morse classes and the 
normal programme. 
Midland Amateur Radio 
Society. - MARS were 
unanimous in electing, as 
President, Mr. A. W. 
Rhodes, who has served 
so long as Secretary. The 
retiring President, G6DL, 
received the thanks of the 
Club after a very success- 
ful year, and Mr. B. Bligh 
is the new Secretary (QTH 
in panel). 
Neath, Port Talbot and 
District Amateur Radio 
Club.-Five of the eight 
candidates were successful 
at the last RAE, and it is 
hoped to continue, this 
winter, with a course for 
next year's candidates. 
The AGM was held on 
October ir, and the pro- 
gramme for the coming 
season drawn up. 
North Kent Radio Society. 
-After a quiet summer 
this Club is now going 
ahead with its winter 
activities. The Club Rx 
has been completed, the 
Tx has had its first airing, 
and the first portable out- 
ing, using G3ENT/P, was 
enjoyed by members and 
friends. It is hoped to add 
a modulator to the Tx and 
to operate phone in the 
near future. Meetings will 
be held on the znd and 
4th Mitndays throughout 
the winter, at the Free - 
mantle Hall, Bexley. 
Nottingham Short Wave 
Club. - Arrangements 
have been changed since 
the last notes appeared, 
and meetings are now 
held every Wednesday, 
7.45 p.m. at The Old 
Boys' Club, Middle Street, 
Beeston, Nottingham. See 
panel for new Secretary's 
QTH. 
Paisley Short Wave Club. 
-This Club now has ro 
transmitting members, 
and in anticipation of TVI 
troubles in the future, 
GM4KM is starting a series 
of lectures on the subject. 
New members will be wel- 

comed to the meetings, on 
Saturdays at 7.3o p.m. 
Portsmouth and District 
Radio Society. - Recent 
meetings have been well 
attended, and lecture s 
on Audio Filters and 
Frequency Measurement 
followed with keen in- 
terest. The Club Tx, 
G3DIT, has made many 
DX contacts, despite poor 
conditions, and another 
transmitter, G3CLX/A, 
was operated at the Mec- 
cano Club Exhibition. A 
future event is to be a 
visit to the local telephone 
exchange. 
QAU Club, Channel 
Islands. - Most of ' the 
meetings have been de- 
voted to discussions on 
MCC, for which the Club 
is entering under the 
call GCzFMV. Two mem- 
bers have now become 
interested in the UHF 
bands, and hope to put 
Jersey on the map among 
the GDX on these bands. 
Ravensbourne Amateur 
Radio Club.-This club 
meets twice weekly at the 
Deptford Men's Institute, 
New Cross. A transmitter 
is being built and a club 
call -sign awaited, together 
with a portable call for 
week-end Field Days. An 
instructor is wanted for 
the Theory and RAE 
section, but the Rx, Tx, 
Morse and Constructional 
sections are already in 
action. All new members, 
SWL's and beginners alike 
will be welcomed. 
Reading Radio Society.- 
Recent talks have covered 
the subjects of FM Recep- 
tion and Electronics ; 

future events include talks 
on Electronics (Part IV.), 
Intercom., a C. & G. 
Quiz, and " In Lighter 
Vein." November meet- 
ings are on the 9th and 
25th, with the Instruc- 
tional Section meeting on 
November II and Decem- 
ber 9. The Hamfest will 
take place on Novem- 
ber 26. 

Rhigos and District Radio 
Club.-Meetings are held 
on the second Thursday of 
each month, at the Black 
Lion, Victoria Square, 
Aberdare. A recent 
successful lecture was on 
Reception of Television in 
Fringe Areas. GW3ZV, 
the President, was con- 
gratulated on being the 
highest European scorer in 
this year's ARRL DX 
Contest, and GW3FFE 
are grimly determined to 
win this year's MCC and 
thus to pull off the Hat 
Trick. 
Richmond and District 
Radio Society. - The 
October meeting was well 
attended, and the subject 
was a talk and demonstra- 
tion on Aerials, given by 
G4GD. November meet- 
ings, which are on the 1st 
and 29th, will be held at 
the Richmond Community 
Centre at 7.3o p.m. 
R o m f o r d and District 
Amateur Radio Society.- 
G3BNI, the former Hon. 
Sec., has resigned his 
duties owing to business 
reasons ; the new Secre- 
tary is G3DNL-see panel 
for his QTH. The Club 
has started its winter pro- 
gramme and attendances 
are improving after the 
slack season. The month's 
programme includes a 
Junk Sale, a talk on The 
Care of Fools, and a TV 
Lecture. 
Salisbury and District 
Short Wave Club.-The 
new premises were 
formally opened on Sep- 
tember 26 by the Rt. Hon. 
the Earl of Pembroke, 
accompanied by the Mayor 
of Wilton. Both guests 
spoke of their association 
with wireless in its 
infancy. Lord Pembroke 
and the Mayor were presented with their 
membership certificates as 
President and Vice -Presi- 
dent respectively, and the 
evening ended with a 
demonstration of the 
Club's equipment. Meet- 
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ings are now held on 
Tuesdays and Thursdays 
at 7.3o p.m. 
Sheppey Amateur Radio 
Society.-This club meets 
every Friday, 7 p.m. in 
the Sports Pavilion at 
Holm Place. The recently - 
acquired receivers are 
working well, and a Morse 
class continues for anyone 
requiring tuition or prac- 
tice. Application will be 
made for a Club licence 
in the near future, and 
a transmitter is being 
designed in readiness for 
this. New members will 
be welcomed, either at the 
meetings or via the post to 
the Secretary. 
Stourbridge and District 
Amateur Radio Society.- 
A meeting was held at 
King Edward VI. School, 
Stourbridge, on October 3, 
when Mr. F. Bills, G3CLG, 
gave an illustrated talk on 
Thermionic Valve s- 
Theory and Technique. 

Members showed keen 
interest. 
Torbay Amateur Radio 
Society. - At the Sep- 
tember meeting mem- 
bers congratulated 
G3AVF, the Secretary, on 
finishing top of the list in 
the Two -Metre Field Day 
contest, and GzBMZ on 
his 52o - mile contact, 
establishing a new record 
for Two -Metre European 
working. The formation 
of a local network and the 
forthcoming MCC were 
also discussed. October 
will see the opening of a 
new feature, " The Month 
on the Bands." Two Cups 
are to be competed for 
annually-one for the best 
constructional item and 
one for the outstanding 
VHF achievement. 
Wakefield and District 
Amateur Radio Society.- 
Forthcoming events in- 
clude the following : 

November 15, talk on 
Design of Quality Ampli- 

fiers ; November 29, Film 
Strip, Construction and 
Manufacture of Radio 
Valves ; December 13, 
Introduction to FM. All 
meetings are at 7.3o, 
Service House, Providence 
Street, Wakefield. 
Wandsworth and District 
Radio Club. - The first 
meeting of the season, in 
September, was devoted to 
a general rag -chew. The 
season's programme has 
been arranged, and the 
next meeting is at 8 p.m. 
on November 15, at the 
Waldron Road School, 
Garratt Lane, S.W.18. 
All interested are very 
welcome. 
Warrington and District 
Radio Society.-The inter - 
club Top -Band telephony 
contest on September 24 
was very successful, with 
many stations participat- 
ing. A presentation will 
be made at the Annual 
Dinner, which takes place 
at the end of November. 

NAMES AND ADDRESSES OF CLUB SECRETARIES 
BALDOCK : E. W. Edwards, G3FYG, 164 Icknield Way, Letchworth. BARNSLEY : J. J. Rose, 21 Swift Street, Bamsley. BELFAST : S. H. Foster, GI3GAL, 31 Belmont Park, Belfast. BIRMINGHAM : E. G. Evans, 4 Cotford Road, Kings Heath, Birmingham 14. BRIGHTON: L. Hobden, 17 Hartington Road, Brighton. CAMBRIDGE : T. A. T. Davies, G2ALL, Meadow Side, Comberton, Cambridge. CHESTER : R. Windsor, 17 Hough Green, Chester. CLIFTON (S.E. LONDON) : W. A. Martin, G3FVG, 21 Brixton Hill, S.W.2. EDINBURGH : D. A. E. Samson, GM3EQY, 56 Elm Row, Edinburgh 7. EDINBURGH (LOTHIANS) : I. Mackenzie, GM3FGJ, 41 Easter Drylaw Drive, Edinburgh 4. GRAFTON : W. H. C. Jennings, G2AHB, Grafton L.C.C. School, Ebume Road, London, N.7. GRAVESEND: R. Appleton, 23 Laurel Avenue, Gravesend. GRIMSBY : W. Atkinson, 43 Sidney Road, Grimsby. KENILWORTH : T. Davis 8 Lower Ladyes Hills, Kenilworth, Warwicks. LINCOLN: G. C. Newby, G3EBH, 10 Addison Drive, St. Giles, Lincoln. MIDLAND: H. B. Bligh, 52 Norman Road, Birmingham 31. NEATH AND PORT TALBOT: W. R. Petheram, GW3CIJ, 7 Tynyrheol Avenue, Tonna, Neath, Glam. 
NORTH KENT : L. E. J. Clinch, 8 Windsor Road, Bexleyheath. NOTTINGHAM : D. C. G. Johnson, G3EGE, 16 Lome Grove, Woodborough Road, Nottingham. PAISLEY : J. MacArthur, 9 East Buchanan Street, Paisley. PORTSMOUTH : R. Short, G3AFF, 76 Roman Grove, Portchester, Hants. QAU, Channel Islands : Miss Valerie Hunt, Woodshiel, Millbrook, St. Lawrence, Jersey. RAVENSBOURNE: Hon. Sec., R.A.R.C., Deptford Mens' Institute, Childeric Road School, London, S.E.14. 
READING : L. Hensford, G2BHS, 30 Boston Avenue, Reading. RHIGOS : F. Hamer, GW8BW, 7 Neath Road Bungalows, Aberdare, Glam. RICHMOND : W. Crossland, 1 Spring Grove Road, Richmond, Surrey. ROMFORD : F. A. W. Wisdom, G3DNL, 90 Gubbins Lane, Harold Wood, Romford. SALISBURY: V G. Page, 32 Feversham Road, Salisbury. SHEPPEY : J. Thomas, 27 Holmeside Avenue, Halfway House, Sheerness. STOURBRIDGE : W. A. Higgins, G8GF, 28 Kingsley Road, Kingswinford, Brierley Hill, Staffs. TORBAY: K. Grimes, G3AVF, 3 Clarendon Park, Tor Vale, Torquay. WAKEFIELD: W. Farrar, G3ESP, Holmcroft, Durkar, Wakefield. WANDSWORTH: M. M. Wallace, 13 Auckland Hill, London, S.E.27. WARRINGTON : J. Speakman, Davyhulme Cottage, Dark Lane, Whitley, near Warrington. 
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Ask your 
usual retailer 
for the Multicore Solder Kit. 
In case of difficulty, send 2/- with 
name of your usual stockist. 

TYPE 2 QUARTZ CRYSTAL UNIT SPECIALLY 
FOR AMATEUR TRANSMITTER USE 

JCF/200 QUARTZ CRYSTAL UNIT FOR USE AS A 
FREQUENCY SUBSTANDARD 

For further particulars apply to 'r 

SALFORD ELECTRICAL INSTRUMENTS LTD 
PEEL WORKS SILK STREET SALFORD 3 LANCS ENGLAND 
A sohsidrary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 

THE FINEST CORED SOLDERS IN THE WORLD-NOW PRESENTED IN 

a Complete Kit for every 
soldering 
job 

At last-you can buy a complete 
range of Multicore Solders en- 
abling you to do perfect solder- 

ing on your equipment, for 
only 2/-. The Multicore 

Solder Kit contains two 
specifications of Ersin 
Multicore Solder and two 

vo Vüo of Arax Multicore Solder, 

S O 
s vp 

E or all 
providing the 

radio, 
ht solder 
television 

te` p._,:£¡¿ü.,;:.;,n.tt ....::::::.. .:,:. / . and electrical work, as 
t P P ...,... ,Utr "sa.. `t`-" . "' well as for ordinary metals, o +.:...: tom.;::;: 

-ge' : + t;;;.+:,:y.. satcm¡ soldering chassis construc- 
tion, .41e*.ED.r;:`t>tiGsi:::3:. sc ., a 

_ etc. Your workshop 
is not complete without the 
ticore Solder Kit-the finest 
worth on the market. 

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

Ersin Multicore Solder 4 ft. 60/40 alloy is S.W.G. 
Brsin Multicore Solder 3 ft. 40/60 alloy 26 S.W.G. 
Arax Multicore Solder 4 ft. 60/40 alloy is S.W.G. 
Arax Multicore Solder 3 ft. 40/60 alloy 26 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. 

MULTICORE SOLDERS LTD., Mellier House, Albemarle St., London, W.1. REGent 1411 
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"THE RADIATING SYSTEM 
IS THE MOST IMPORTANT FACTOR IN 
THE EQUIPMENT CHAIN." 

S.W. Magazine, Editorial, July. 
And efficiency is combined with economy when you 
invest in a G.S.V. Lightweight Beam Aerial Array. 
Come along to our stand No. 5 at the R.S.G.B. Amateur 
Radio Exhibition and see for yourself why G.S.V. 
aerials have been supplied to G.E.C. Ltd., Decca, Ltd., 
Pye Telecommunications Ltd., Murphy Radio Ltd., 
G.P.O. Engineering Dept., P.O. Radio Laboratories, 
Burndept Ltd., P.O. Telephones, English Electric Co., 
Ltd. for a diversity of applications throughout the 
world. Among the most popular standard amateur 
arrays available for immediate delivery are : 

BFD328 28Mä. 3 -element folded dipole, 80 ohms. 
E5/10/0. BT328 28 Mcs. 3 -element T -match, 300 
ohms, ES/10/0. BFD444 145Mcs. 4 -element folded 
dipole, 80 ohms, E6/17/6. 
DUAL ARRAY, 14 and 28Mcs. 3 -element beams 
mounted on a lattice cradle with detachable out- 
riggers, E26/0/0. 
MINIBEAM. 28Mcs. 2 -element Delta -match, 
E3/19/6. 
And, for television, the most compact high -gain, 
broadband three -element folded dipole array is the 
TVTL, which works wonders for just E6/0/0. 

C.S.Y. 
( 

ommerc ál) LTD 
395, HIGH STREET, CHATHAM, KENT. 

Telephone CHATHAM 3253/4. 

P.M.G. 
CERTIFICATE 
NEXT EXAM-MAY'51 
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 passed the " Amateur 
Radio " examination held last 
May, and would like to thank 
you very much for the help that 
I know you postal course gave. 

At the examination, after 
reading the paper through, and 
before starting to write I knew 
your lessons had dealt with all 
the questions." Student, 30,487 
Moderate Terms. Facilities for easy payment. 

Full details of this and other courses in 
FREE BOOKLET from :- 

E.M. I. INSTITUTES. Dept. 14 
10, Pembridge Square, London, W.2. 

Telephone : BAYswater 5131/2 
Lrob 

C. MARKS & CO. 
30 COMMERCIAL, ROAD NEWPORT, MON. 

! ! THIS MONTH'S SPECIAL OFFER- 
A 4 BAND Tx. Line up :-4 switched V.F.O's. 
Using 12 SK7's, into a ganged 807 doubler, 
feeding a pair of 807's in parallel as a P.A. 
Completely band switched with 3000 degrees of 
spread on each V.F.O. Send/receive aerial 
change -over relay incorporated. 
The PA Stage Coils have been stripped of wire 
by the Ministry, and generally damaged, but are 
complete up to the grids of the P.A., except for 
one RF Choke. An electro -mechanical clutch and 
motor is provided for remote band change. 
These units are in fair condition and less valves. 
A real snip at the price 19/6 carriage paid. 
Circuit available 1/6, post free. 
INDICATOR UNIT TYPE 62. The well known 
unit for television or oscilloscope conversion. 
Contains VCR97 C.R. Tube, 11-VR65's, VR54, 
EA50 valves, numerous pots, resistors, con- 
densers, etc. BRAND NEW. A Gift at £3/19/6 
plus 10/- carriage. 
EDDYSTONE TYPE GROOVED COIL 
FORMERS and BASES. Both in Ceramic 
(5 -pin), 2f" dia., 5" long. Ideal for QRO Rigs or 
Aerial Couplers. Price 6/- the pair or Bases 
only at 3/- each. 
100 Kc/s CRYSTALS (General Electric, USA) 
3 -pin type 12/6 each. 
ADMIRALTY RECEIVERS. TYPE B36, 
as previously advertised. 12 only available. 
J rss valves at £9/19/6 carr. paid. 

All mail orders to NEWPORT ple 

Phone 4711 
BENDIX TRANSMITTERS TYPE T.A.12 

SLIDER RESISTORS. 152 ohms 2 amps (Potentiometer Type). First class construction. 
Helical lead screw rotated from one end, and contact arms supported in two cylindrical 
guides. BRAND NEW IN SEALED CAR- TONS 16/6 EACH post free. 

18 SET TRANSMITTER CHASSIS. Partly stripped by the Ministry. Ideal for QRP Rig. Contains two slow motion condensers and many 
useful components 3/6 each. 
'NIFE ' ACCUMULATORS 2 5v 15 AH. Almost indestructable, will last a lifetime 6/6 each or 66/- per dozen. 

AERIAL MASTS. 2" diameter, in lightweight 
seamless steel, suitable for Television Masts, Beams, etc. 6ft. Sections. Price 6 sections for 55/- 
THERMO-COUPLE VOLTMETERS. 0-100v in polished Black Bakelite case. Suitable for output meters, etc. Price 8/6 each. 
1625 VALVES at 3/9 each or 6 for £1. 
ELECTROLYTIC CONDENSERS. 
type, 8 + 24mfd, 450 volt, 2/6 each. 
CYLDON TRANSMITTING CONDEN- SERS. 200pf. Suitable for 150 watt rigs 2/6 each 

ase. Under 10/- please add postage. 

Block 
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More Excellent Bargains ! 
NIFE CELLS. 12 volts 45 a.h. 9 cells per crate, 
new £8/10/0. These long life batteries are ideal for 
small house lighting or caravans, etc. ; larger sizes 
quoted for. 
TRANSFORMERS.-B.T.H. 200/230/250 V. in- 
put, 2 V. 20 A. and 75 V. 6 A. with 15 taps output, 
45/-, carriage 5/-. Foster Transformer, 100 watts 
50 V. 2 A. output, 230 V. 50 c/s. input 15/- carr. 2/-. 
WAVEMETER, Model 69. -New, in box 8,1" x 84" 
X 8', fitted variable inductance with heavy knob and 

scale, trimmer condenser, fixed condenser on/off 
switch, valve holder and space for batteries (without 
microammeter), 12/6, plus 2/6 postage and packing. 
DYNAMOS. -12 V. 50 A. D.C., shunt-wound, ball 
bearing, new surplus stock, 2,500 r.p.m., £6/10/- ; 
12 V. 10 A. C.A.V. 12 V. 10 A., 1,425 r.p.m., shunt 
40/-; carriage on any dynamo 5/-. 
SIGNAL GENERATORS, Type 101. -Frequency 
range 370-640 Mc/s. Internal square wave mod. 
Provision for pulse mod. Power supply 200/250v 
50 c/s. or 60v 300/2,000 c/s., nominal output 10 
milli -volts. 
VARIABLE SLIDE RESISTANCE. -152 ohms 2 
amps, 35/-; 1,000 ohms, 0.6 to 0.16 amps, 27/-; 
20 ohms 2 -5 amps, 15/-; 300 ohms -4 amp., 12/6. 
PRECISION Temperature Control Ovens for 
Quartz Crystals, etc. -230 V. 50 c/s., will give a 
stability with suitable crystals of better than 2 parts 
in a million. Fitted precision thermostat and ther- 
mometer. Temp. adjustable 40 to 60 deg., size 
61" x 6q" x 10", £4/17/6. 

ELECTRADIX RADIOS 
214 QUEENSTOWN ROAD, LONDON, S.W.8 

Telephone : MACaulay 2159 

Come to SMITH'S of 
EDGWARE ROAD 

THE FRIENDLY SHOP 
FOR ALL RADIO COMPONENTS 
We stock everything the constructor needs -our 25 years' experi- 
ence of handling radio parts and accessories enables us to select 
the best 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 Cases 
Meters and Test Equipment Capacitors and Resistors 
Pickups and Turntables Coils and Formers 
Switches and Dials Plugs 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 

Everything you need under one roof -at keenest 
possible prices 

No general catalogue is issued owing to constantly varying 
stocks 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 
Transformers and Chokes, "As goad 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 
Tel.: Paddington 5891. Hours 9 till 6 )Thnrs- 1 o'clock) 

Near Edgware Road stations, Metropolitan and Baker -too 

THE RADIO & ELECTRICAL MART 
OF 253-B PORTOBELLO ROAD, LONDON, W.11 
Remember money back guarantee. Phone - Park 6026 
Valves. 6Q7GT, 6/6 ; V960 EHT rectifiers, 5kv 
10ma, 6/6 ; 9001, 9002, 9003, 5/- ; 6K7, 
7/6 ; 954, 955, 3/6 : 6V6, 6C8, 807. 5U4G, 7/6 
each ; IS5-1S4, 6/6 ; IT4-IR5, 7/6. Y63 Tuning 
Eye, 8/- ; 3S4, 6AG5, 8/6 ; 6L6, 10/6 ; 117Z6, 12/6. 
All post paid. 6SH7's better than EF50's, 4/-. 
Selenium Rectifiers. H. W. 250v 60mA, 4/6 ; 

I20mA, 6/6 ; 120A, 6/6. F.W. 6 or 12v I.5A, 
10/6 ; 6 or 12v 4A, 25/, Postage 6d. on each. 
New and Boxed P.M. Speakers 
6}", 12/6 each, plus 1/- postage. 
8", 16/- each, plus 1/- postage. 
l0', 20/- each, plus 1/- postage. 
New IN34 Crystal Diode Cartridges, 5/3. 
Post paid. 
Type R359 Receiver Power Pack. In grey steel 
cage 8" x 9" x 6-r, contains two separate complete 
power units with outputs of 390v at 80 mA and 
300v at 60mA. Each with 6.3v 3A LT. Price 64/12/6. 
Mains Transformers. Input, 200/240v, output 
6.3v I.5A, 7/6. Post 9d. 4v 8A, 25/6, post 9d. 
300-0-300v 80ma, 6.3v 3.5A, 5v 2.5A, 21/6, also 
350-0-350v, at same price, post 1/-. Special 
230/4 or 6v 4A, 6/10. Post paid. 

Multi -Ratio Output Trans., 30 watts, 25/-, 
post 10d. 
New Miniature Condensers, in ali, cans, 450v 
8 mfd., 3/6. 16 x 8 mfd., 8 x 8 mfd. and 32 mfd., 
36 x 16 mfd., 4/10 each. Post paid. 32 x 32 mfd., 
350v, 6/-. 

Please add postage when writing. 
TU9B Units. Complete in black crackle cases, 
17/6. Carriage paid. 
New 0-500 Microammeters, 2" .500 ohm 
internal resistance, 7/6 each. Post 6d. 
New Brown's Moving Reed Phones. 6/6 pair. 
Post paid. Finest made. 
M/C Microphones, 5/6. Post paid. 
Trans., to match 5/6. Post paid. 
RF24 Units. Converted to 28 mcs band, variable 
tuned with 100-1 geared SM. dial. Complete with 
plug and leads for immediate use. 62/5/-. Post 
paid. 
New Army Morse Keys, 2/10, post paid. 
Army Morse Key& Buzzer Set, 4/10, post paid. 
A.M. Mains Transformers. Input 230v. Output 
500-0-500v 200mA. 
6.3v 4A C.T. 5v 3A, 4v 3A, Price 35/- plus 2/6. 
Input 200/240. Output 6.3v 5.5A, 6.3v 7.5A, 
6.3v 8.5A, 35/- plus 2/6. 
Input 230v. Output 350-0-350v 250 mA, 5v SA. 
25/- plus 2/6. 
0-250 Milliammeters. 24', I0/-. Post paid. 
New G.E.C. Trans. Double Wound. 250 watt, 
230/115v, 'n grey steel cases, 47/6. Carriage paid. 
Army Morse Key and signalling lamp sets in 
metal case, 8" x 8" x 6", 10/-, Post 1/6. 

Please Note- All Crystal Microphone and 
Pick-up Inserts have been sold. 
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THE NEW 1355 CONVERSION 
RADIO EXCHANGE, WHO GAVE YOU THE E6 TELEVISOR NOW PRESENTS, FOR 
THE FIRST TIME, THE COMPLETE TV SET-SOUND, VISION, TIME BASE AND 
POWER PACK-ON ONE 1355 CHASSIS. LONDON is now available, price 3/- per copy, whilst 
we hope to have data ready for Birmingham within the next month. REMEMBER .... our conversion 
system requires NO expensive RF units. New 1355's, in original cases, complete with I I valves-55/- 

POWER UNIT S441B. With separate and 
individually controlled HT and LT transformers, 
these provide 300v at 200 mA DC, 12v 3A AC and 
a 5v DC bias supply. In attractive grey cases 
measuring 14" x 7" x 71", they are fully fused and 
complete with HT and LT indicator lights. NEW 
and BOXED, 65/-. 
RECEIVER 3547 with 15 EF50's, 8 other valves, 
midget motor and hundreds of components, 
these are NEW and BOXED, and complete with 
" Pye " 45 me/s strip. ONLY E6/7/6. 
AMPLIFIER I135A. Twin input, with EBC33, 
EK32 and EL32, measuring 9" x 2a" x 6", Ideal for 
small PA, or Modulator. OUR PRICE, complete 
with " 10 min. conversion data," 17/6 
CONTROL UNIT 214. In sealed maker's 
cartons, with 3 EF50's, 2 EB34's, one Dl, 39 
resistors, 17 condensers, 8 pots, Yaxley switch, 
heavy toggle switches, etc. 19/6. 

PHOTO -CELL MULTIPLIERS. Useful for 
Facsimile, flying spot TV, Photo electric measure- 
ment, burglar alarms, etc., these have a stage gain 
of over 1,000,000! Supplied complete with 

bleeder network, and 3 valve amplifier, and oper- 
ating data. Equivalent to 27M1 (Mazda). ONLY 30/, 
RECEIVER 21. Supplied complete with vibrator 
pack, covering 4.2-7.5 and 18-31 me/s. These 
may have slightly damaged switch spindles (NOT 
wafers) and/or toggle switches, but are otherwise 
perfect. ONLY 37/6 complete. 

STILL AVAILABLE 
MIDGET MOTORS ... 7/6 
RECEIVER 18 ... ... 17/6 
MOD. TRANSFORMERS 6/6 
INPUT TRANSFORMERS 4/6 
HT BATTERIES 94v ... 6/6 

157v ... 8/6 
INDICATOR 198 ... 40/- 
AMERICAN TELEPHONES 37/6 
CONTROL BOX C-56/APX2 4/3 
CONTROL BOX C-57/APX2 4/3 
RECEIVER 25 .. ... 19/6 
VIBRATOR PACK 21 ... 15/6 

RADIO EXCHANGE CO. 
9 CAULDWELL STREET, BEDFORD Phone 5568 

RADIO SUPPLY CO. 
34 Hanover Street, Park Lane, Leeds. 
BRAND NEW GUARANTEED GOODS 

MAINS TRANSFORMERS. Fully interleaved and 
impregnated. Primaries 200-230-250v Screened. 
Drop Through Types with Top Shroud 
260-0-260v 70m.a., 6.3v 3a, 5v 2a 12/11 
250-0-250v 70m.a., 6.3v 2a, 5v 2a. Midget 

24-3-2'fins. 14/11 
350-0-350v 70m.a., 6.3v 2a, 5v 2a ... ... 15/9 
250-0-250v 80m.a., 6.3v 3a, 5v 2a ... ... 17/6 
250-0-250v 100m.a., 6.3v 4a, 5v 3a ... ... 19/6 
350-0-350v 80m.a., 6.3v 3a, 5v 2a ... ... 17/6 
350-0-350v 100m.a., 6.3v 4a, 5v ¿a ... ... 19/6 
350-0-350v 120m.a., 6.3v 4a, 5v 3a ... ... 23/9 
350-0-350v 150m.a., 6.3v 4a, 5v 3a 25/9 
Fully Shrouded, Upright Mounting Types 
250-0-250v 60m.a., 6.3v 2a, 5v 2a. Midget 

2+-3-3ins. .. 15/6 
250-0-250v 100m.a., 6.3v 6a, 5v 3a (For 1355 

Cony.) ... ... ... ... 23/9 
250-0-250v 100m.a., 6.3v -4v 4a C.T., 0-4-5v 3a 21/6 
300-0-300v 100m.a., 6.3v 4a, 5v 3a . 21/9 
350-0-350v 100m.a., 6.3v -4v 4a C.T., 0-4-5v 3a 21/9 
350-0-350v 120m.a., 6.3v -4v 4a, C.T., 5v 3a ... 25/- 
350-0-350v 150m.a., 6.3v 2a, 6.3v 2a, 5v 3a ... 27/9 
425-0-425v 200m.a., 6.3v -4v 4a C.T., 6.3v -4v 

4a C.T. 0-4-5v 3a 42/6 
FILAMENT TRANSFORMERS. 200-250v Pri- 
maries. Secs. 6.3v 6a 14/9, 6.3v 4a 14/9, 12v la 7/11, 
0-4-6.3v 2a 7/9, 6.3v 2a 7/6 each, 63/- doz. 
SMOOTHING CHOKES. 40m.a., 10h. 360 ohms 
2/9, 60m.a., 15h. 400 ohms 4/3, 80m.a., 12h. 350 ohms 
5/3 each, 45/- doz., 100m.a., 10h. 100 ohms 6/9, 
200m.a., 5h. 100 ohms 7/6. 
PUSH PULL OUTPUT TRANSFORMERS. 
10-12 watts. 6V6, 6L6 PX4 to 3-5-8-I5 ohms 15/I. 
ELECTROLYTICS. TubularWire Ended 4mfd 200v 
T.C.C. 10d. each, 6 /- doz., 4mfd 350v T.C.C. 1/2 each 
9/9 doz. Can 50mfd 12v Solar 9d. each, 5/6 doz. 
8mfd 450v Met Tubs. B.E.C. 2/- each, I8/- doz. 
C.W.O. or C.O.D. over LI. Post free over E2. 

CO ÌSTENTLY 
PULLIN SERIES 100 TEST SET 

Sensitivity 10,000 ohms/volt with A.C./D.C. Voltage 
Multiplier for 2,500v and 5,000v. Volts A.C. and D.C. 
Range : 10, 25, 100, 250, 500, 1,000. Milliamps D.C. 
only : 2-5, 10, 25, 100, 500. Ohms : 0-10,000 and 
0-1 megohm. A.C. Current Transformer. Range : 
0.025, 0.01, 0.5, 1.0, 5.0, 25.0 amps. 
We can give early deliveries. 
Address all enquiries co : 

MEASURING INSTRUMENTS (PULLIN) LTD. 
DEPT. T, ELECTRIN WORKS, WINCHESTER ST., 
LONDON, W.3. Telephone : ACOm 4651/3 and 4995 

fAIP 
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Benson's Better Bargains 
CERAMIC Tub. Pfs. (N750k) 2.2, 6.8, 10, 12, 
15, 27, 33, 39, 47pfs. 5/- doz. RT34/APS13, 
New. 15" x 7" x h". Black crackle case, with 
I 2B7G v/hldrs, dynamotor, components, 30mcs 
IFTs, valve -less, 15/-. DYNAMOTORS. 
12v input 600v. 200ma output, New, 20/, 
BC683A. 26/40 mcs. Tuning -manual or 10 push 
buttons. Built-in speaker. 10 valves, 12v. dyna- 
motor powered with circ. Few at £5/10/0, new 
condition. CONDENSERS. 32/32mfd 350vw 
Tub. Card, 2/- (18/- doz.). 16mfd. 400vw Block 
2/6, .1 1000 vw, .05 750vw, 6d. each (5/- doz.). 
BC453. Tuners, 3/6. BC454/5 ; Chassis 6/6. 
Coilpacks, 3/6; IFTs, 7/6 set. TRANS- 
FORMERS: 230v input. 13v CT, lja, 7/6. 
Parmeko, shrouded. 620-0-620v tapped 550, 
375 ; 250 ma 2 x 5v 3a, New, 39/6. 300-0-300 
200 ma, 6v 5a, 5v 3a, 70v 100ma, 20v }a, 28/6. 
RCA. Fully shrouded. Input 190/250v, 50c. 
Output 400-350-0-350-400 200 ma, 6.3v 6a, 5v 3a, 
35/-. PP 6L6 to TZ40's RCA. New, 8/6. 
VIBRATOR PACKS. DC 6v to 190v 80 ma 
and 6v, 22/6. DC 6v to 150v 40 ma, 12/6. 
YAXLEYS: 3P3W3B, 3/6, 2P5W2B, 2/6, 
4P2W, 1/, MUIRHEAD SM DRIVE, 5/-. 
CO -AX : PYE-Plugs/Sockets, 9d. pr., Double - 
ended skts, It- ; "T" skts, 1/3 ; "T" skt/plugs, 
1 /- ; Plugs (2) on 20 ft. } in. co -ax (80µ) 4/-. 
VITREOUS RESISTORS. 35k 35w, 30k 25w, 
400 ohms 20w 2.5k 15w, 3k 12w, 30 ohms 30w, 3k 
30w, each 1/-. Ik 100w, 2/6. METAL RECTI- 
FIERS: FW.48v2}a, 15/6; 12v 6a, 22/6; HW 
240v 80 ma, 5/- ; F.W. 120v 30ma, 3/6. FUSE - 
HOLDERS panel, 1 /- ; Ruby indicators, 1/4 ; 

Toggles SP, 1/-; DP1/-; DPDT, 2/-; Mains 
(chassis), plug and socket, 2 -pin 5a, 1/3. VAR. 
CONDENSERS. Spindled, ceramic miniatures, 
25 pf, 1/3 ; 75 pf D.E., 1/6 ; 75 pf Twin, 2/6 ; 
50 pf 1/6 ; 25 pf 3 gang, 3/6 ; 20 pf preset, 11-. 
Epicyclic drives SM, 1 /3. METERS MC ; 0/24a, 
7/6 ; 0/1a, 5/- ; 0/30a, 7/6 ; 0/200 µA 3" sq. 
21/- ; 0/500 µA, 5/- ; 0/500 ma Thermo 3/6. 
B7G Cans, 3 for 1/-. VALVES-5R4GY, 6SL7, 
2C26, 6AC7, 6B8M, EF36, EB33, ML5, ML6, 
VU111, 6J5M, VR91, 12SK7, 12SR7, 12SG7, 
12ÁH7, 9003, EL32, RKR72, 6SG7, at 5/-. 
6SH7, SP61, SP41, 9006, P61, 9D2, ARP12, 
ARS, VU120A, 2X2, at 3/6; VR21, VT90, 6116, 
EA50, EB34, 7193, CV6, at 2/6; 5U4G, 5Z4M, 
6X5, 12A6, 6J7, 6F6M, 6AG5, 7V7, EF54, 5Z3, 
Pen 46, 6N7M, 2050, IT4, IS4, IRS, ISS, UIO, 
6SN7, 6K7, 6AG7, 6Y6, QP21, CV66, 6C4, 717A, 
721A, VR105, VR150, AC6Pen, 1625, 9002, at 
6/6; PT15, 6V6, 6L7M, 6K8M, 6F7, 807, EC52, 
3Q5, 6SA7, 25A6, ECH35, 1B24, 7Y4, 7C5, at 
7/6; 6AK5, 6J6, 6L6M (1622), at 8/6. XTAL 
DIODES IN 22, 3/-. ANTENNA RELAYS. 
12v DP/CO, 2/6. XTALS. Miniatures. 20 mcs 
to 38.7 mc in 100 kc steps, each 8/6. Octal based : 
4.6, 5.5, 6.2 mc, 3/6. 2.5, 3.5, 8.0 mc, 5/-. 
100 kc, 3 -pin, 10/-. 455 kc, 7/6. 8.09 mc, 7/6. 
Various 2/8 mc (inc BC610 types). Our selection, 
5 for 10/6. 
AERIAL INSULATORS. 3 in. ribbed. 
Pyrex, II-. RF CHOKES, 4 Pie 9d. 
CHASSIS 12 in. x Bin. x Sin. with 26 ceramic 
B7G valveholders and cans; miniature conden- 
sers and resistors, etc. 20/-. 

Terms : C.W.O. CARR. PAID OVER 7/6. S.A.E. enquiries please 

W. A. BENSON, 308 Rathbone Road, Liverpool, 13 STONEYCROFT 
1 6 0 4 

NEW BOXED VALVES. 813, 715B, 393A, 
27/6; 803, 805, 884,15/-; EF92, 9D6, X65, TP25, 
TP22, EL33, KT33C, KT61, PEN383, 3Q4, 
25L6GT, 25Z6GT, 6A8, 6K8, 12K8, 35L6, 25A6, 
6L6G, 6L6M, 10/-; 801, 834, 6C6, 6D6, 6L7, 
EM34, VP133, HL133DD, VP4, SP4, MVS/PEN/ 
B, MS/PEN/B, SP1320, TDD13, Y63, U18, 
210VPT, SP210, ECH35, EF39, EBC33, 220B, 
VR105/30, VR150/30, PEN220A, PEN25, 
QP21, 1A5, 105, 1L4, 3A4, 8/6; IRS, 1T4, IS5, 
3S4, OZ4, 6AG5, 6AG7M, 6Y6, MU12/14, 5V4, 
KTW61, DH63, DL63, 7D5, 15D2, ATP4, S130, 
7/6; 6K7GT, 6K7M, 6Q7GT, 6V6GT, 6V6M, 
5Z4M, 6X5G, 5U4G, 6AC7M, 6C4, 6F6G, 
6S27GT, HL23DD, 12A6M, 5R4GY, 41, 2 x 2, 
6J7M, 6SN7GT, 6N7M, 72, 73, 80, 807, 1616 
1642, 7475, 9002, 6/6; 6B8G, 6C5GT, 6K7G, 
6SG7M, VU111, VU133, 5/-; 954, 955, 4/-; 
Unboxed but guaranteed, EA50, 2/6; EF36, 
EL32, TTI1, ML6, 8D2, VP23, 6AC7M, 6SH7M, 
12SC7M, ATP7, KT44, AC6PEN, 42MPT, 4/-; 
5U4G, 9001, 9003, 5/-; EF39, EBC33, 6/6; 
6AK5, PT15, EF50, 7/6. 
Many other types of brand new valves, including 
4 volt types, at approx. } (two thirds) old list 
price. Stamp with enquiries please. 
ELECTROLYTIC CONDENSERS, 8 + 8 
mfd. 450v wkg, 2/9; 8 + 16 mfd, 350v wkg, 2/9; 
50 mfd 50v wkg, 1/6. 
EXTENSION SPEAKERS Brand New 8" 
Speakers in strongly built Wooden Cabinets, 
complete with backs, painted grey, 22/6. 
VOLUME CONTROLS, less switch, 1" diam., 
50k, 100k, 250k, 1/6; 1meg., lmeg., 2/-. 
Satisfaction or money back. Most items recently 
advertised still available ; many other lines ; free 
list on application. 
Please add postage on orders under £1. 

ELECTRAD RADIO, 
64 Gt. Victoria Street, Belfast, N.1 

SPEC ALISTS 
IN ALL TYPES 

OF 

CRYSTALS 

TYPE 'G ' B7G BASE 

Enquiries Invited: 

BROOKES CRYSTALS LTD. 
10, STOCKWELL ST., GREENWICH, S.E.IO 
Phone: GRE 1828 Cables: XTALS, LONDON 
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OPPORTUNITIES 
IN RADIO 

Get this FREE Book! 
" ENGINEERING OPPOR- 
TUNITIES " reveals how you 
can become technically qualified 
at home for a highly paid key 
appointment in the vast Radio 
and Television industry. In 176 
pages of intensely interesting 
matter it includes full details of 
our up-to-the-minute home - 
study courses in all branches of 
RADIO AND TELEVISION, 
A.M.Brit. I.R.E., City and 
Guilds, Special Television, 
Servicing, Sound -film Pro- 
jection, Short Wave, High 
Frequency and General Wire- 
less Courses. 
We definitely guarantee 
`NO PASS-NO FEE' 

If you're earning less than £10 a week this 
enlightening book is for you. Write for your 
copy to -day. It will be sent FREE and without 
obligation. 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 

926 Shakespeare House, BIET 
17-19 Stratford Place, 

London, W.I. 
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Communications Transmitter 
ET -4336B 

We have been fortunate in securing a small number of 
these magnificent transmitters which are brand new 
and unused. (Outer cases may have slight blemishes). 

Technical Summary. 
Frequency Range 2000-20,000kcs. Power Output 
Phone 250w, Telegraph 350w. Modulation Class B 
high level. Power requirements : I90 -250v AC. 
Valve Complement : Oscillator 807. Power Amplifier 
two 8I3's. Modulator two 805's. Rectifiers four 866's. 
Height 57ins., Width 17ins. Depth 24ins. Weight 
5501bs. Supplied complete with brand new valves 
and Crystal Multipliers. 

Carefully packed and crated, carriage paid in G.B. 

f60 each. 
Comprehensive description and photographs available 
against El deposit, (returnable) 

H.P., RADIO SERVICES LTD. 
Britain's Leading Radio Mail Order House. 

55 County Road, Walton, Liverpool, 4 
Ertl.: 1935. 

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

MEDIUM -WAVE PERSONAL RECEIVERS 
3 -valve medium -wave dry battery operated receiver, housed in smart bakelite box, size 7" x 64" x5", with 
plastic carrying handle. T.R.F. circuit, using 3-I.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. £3119/6. Not ex -Govt. surplus. 

50 WATT MODULATORS 
We offer the remainder of our stock of these units, at bargain price to clear. 6C5 trans coupled to 
6C5's push pull, trans coupled to 807's push pull. Complete with power supply operating from 110-200- 
250v 50c/s, providing 500v 200mA, 6.3v 5A in addition to supply for Mod. 21ín. rack mounting. Complete 
with valves and circuit diagram. £8/I0/0 carr. paid. 

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

ROTARY POWER UNITS 
Type 104. 12v D.C. input, outputs 250v 65mA, 6.5v, 2.5A, D.C. P.M. rotary on chassis with cover, 
size 8r x 41" x 64", 6/6, post paid. Type 87, input 24v, output as Type 104, 5/6 post paid. 

MAINS TRANSFORMERS 
Primary 0-110/210/240v 50c/s. Sec, 300-0-300v, 80mA, 6.3v 2.5A, 4v 2A, 15/6, post paid. 
Primary 200/250v 50c/s. Sec. 293-0-293v, 80mA, 6.3v 2.5A, 6.3v .6A, 16/6, post paid. 
Primary 230/250v. 50c/s. Sec. 460v 200mA, 210v 15mA, 6.3v 5A, 12/6. 

SMOOTHING CHOKES 
6H, 200mA, 100 a ... 6/- 10H, 650mA, 50 a 341bs. 24/- 5H, 200mA, 100 a 5/6 
20H, 80mA, 350 a ... 6/6 8H, 250mA, 50 a potted 10/- 

LOUDSPEAKERS, P.M. 
5", less trans., 9/6 ; 64', less trans., 11/- ; 10", with trans., 21/-. All brand new boxed, with ali. speech 
coils. Post extra. 
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P.C.A. RADIO 
HALLICRAFTERS. BC.610 (or HT.4B) operat- 
ing over 2 Mc to 18 Mc and modified for 21 and 
28 Mc. Crystal and VFO on all bands complete 
with speech amplifier, antenna tuning unit, 
exciter units and coils for all bands, set of x -tats 
specially made for BC.610 and new valves. 

60W. TRANSCEIVERS, very compact, weight 
13 lb., 829 output. 2 Mcto8Mcor4 Mc to 16 Mc. 
'Phone and key. High class superhet receivers. 
Complete with power pack for 110/220v A.C., 
and two rotary converters for 12v battery opera- 
tion, two sets of aerials (dipole and counterpoise 
aerial), microphone, spare valves. 

A.R.88 D's, S.27's, Hallicrafter's S.37 (V.H.F. 
from 130 Mc -210 Mc), AR.77's, HRO's with 
power pack and coils. 

All above items in excellent working condition 
with new valves, working demonstration on 
request. 

TX VALVES. 803, 805, 807, 813, 814, 815, 829, 
861, 866A, 6L6M and many others. 

Large stock of transmitting condensers, crystals 
and other components. Alignment and repair of 
communication receivers and all other amateur 
equipment undertaken. 

P.C.A. RADIO 
Transmitter Div. : Cambridge Grove, The 
Arches, Hammersmith, W.6. Tel. RIV 3279. 
Receiver Div.: 170 Goldhawk Road Shepherds 
Bush, W.I2. Tel. SHE 4946. 

YOU CAN RELY ON US FOR BRAND NEW, CLEAN, 
COMPETITIVE COMPONENTS. IMMEDIATE DISPATCH 

VALVES 
In addition to our large stock we again have a few of the 
following: -6L6 (Metal). 10/-; 6ÁM6, 9/6; 6AL5, 
7/6 ; 604, 6/6 ; 6C5gt, 61-; E0032, 10/-; ELIO (Mallard), 
6/6; 7Y4, 7/8: 705,6/-; VU39a, 7/6; E1.35, 7/6; EL33, 
10/-; CL33, 101-; 12K7gt, 10/-; EF39, 10/-; 6D6, 7/8; 
E1341, 6/-; EL42, 8/6. 

CONDENSERS 
High Voltage New Surplus: -4,000v -25mfd, 2/8; 5,000v 
Olmfd All. tube 14' x 6', 3/6. 
ALADDIN FORMERS r diam. with core. 7d. ; 4" diam. with core, 10d. ; r with 
core as specified in "Portable Televisors", by Bradley, 9d. 

FILAMENT TRANSFORMERS 
Finished in green crackle and of very small dimensions, 
210;240v to 6.3v at 1.5a. 8/6 ; 210/240v to 4v 3a, 12/6 ; 

210v/240v to 12v 5a, 8/6. 
LIGHTWEIGHT SPEAKERS 
Shallow with very small magnet. Brand new, 3', 12/6; 
5', 10/6; 8'. 15/-; 10', 21/-. 
MIDGET COILPACKS 
465K/cs, MW/LW, 25/-; MW/8W, 25/-; LW/MW/SW, 
28/8. Very small. totally enclosed. Ideal for car radio, 
midgets, etc. 
SELENIUM 11E172/PIERS 
250v at 75 m/a. New and checked at this rating, 5/6 each. 

SPEAKER TRANSFORMERS 
Goodman, 55 : 1, 4/8 ; midget mains pentode, 3/9 ; super 
midget for personals to match 384, DL92, 4/3. 

CHASSIS 
New, polished, 208WG Tinplate chassis 14//9x28, 
four sides and soldered, 7/6, post 9d. 

Don't forget some postage, chaps. 

RADIO SERVICING CO. 

Dept. M/0, 444 Wandsworth Road, Clapham, S.W.8. 
M A Cau ap 4155 

CATALOGUE No. 7, available, 24d. stamp 
26, 28 Tram. 77, 77A Bus. 100 yds. Wandsworth Road 
B.B. Station. Open till 6.30 p.m. 1 o'clock Wednesday 

MAINS TRANSFORMERS, SCREENED, FULLY INTERLEAVED 

Half Shrouded- AND IMPREGNATED 
11.8.63. Input 200/250v. Output 250/0/250v. 60 m/a. 

6-3v 3 amps. 5v 2 amps .. .. 15/6 
11.8.40. Windings as above. 4v 4 amps, 4v 2 amps . 15/6 
H.B.2. Input 200/250v. Output 250/0/250v. 80 mia 17/8 
11.8.30. Input 200/250v. Output 300/0/300v. 80 m/a 17/8 
H.S.5. Input 200/230v. Output 350/0/350v 80 m/a 17/6 
11.8.21C. Input 200/250v. Output 250,0/250v. 100 m/a 19'8 
H.B.30%. Input 200/250v. Output 300/0/300v. 100 m/a 19/6 
11.0.3%. Input 200/250v. Output 350/0/350v. 100 m/a 19/8 
Fully Shrouded - 
F.8.2. Input 200/250v. Output 250/0/250v. 80 m/a 19/6 
FAX Input 200250v. Output 300/0í300v. 80 m/a 19/6 
F.13.3. Input 200/250v. Output 350/0/350v. 80 In/a 19/8 
F.8.2.%. 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.8.3%. Input 200í250v. Output 330/0/350v. 100 m/a 21/6 

All above have 6.2.4.0v at 4 amps. 5-4-0v. at 2 amps. 
F.ß.43. Input 200/230v. Output 425/0/425v. 200 m/a, 

6.3v 4 amps C.T. 6.3v 4 amps C.T. 5v 3 amps 42/6 
11.8.6. Input 200/250v. Output 230/0/250v. 80 m/a, 

6.3v. 6 amps C.T. 5v 3 amps. Half -shrouded 24/6 
For Receiver R1355 

Framed, Flying Leads - 
F.30%. Input 200/230v. Output 300/0/300v. 80 m/a, 

6-3v 7 amps. 5v 2 amps 26/6 
119150. Input 200/250v. Output 350/0/350v..130 rota, 

6.3v 3 amps C.T. 5v 3 amps. Half -shrouded 25/9 
F9120. Input 200/230v Output 350/0/230v. 120 m/a, 

6.3v 2 amps C.T 6.3v 2 amps C.T. 5v 3 amps 
Fully shrouded .. . 27/6 

F8150. Input 200/200v. Output 350/0/350v 150 mla, 
6.3v 2 amps C.T. 8.3v 2 amps C.T. 5v 3 amps 
Fully sluouded .. 28/9 

FILAMENT TRANSFORMERS 
F.5. Input 200/250v. 6.3v at 10 amp. 5v at 10 

amp. 10v at 5 amp. 12.6v at 5 amp. 
Framed Flying Leads .. .. .. 31/6 

F.17.6. Input 2110250v. 0.2-4-5-6.3v at 
2 amps 9'- Clamped 

F.29. Input 200/250v. 0.2.4-5-6.3v at Flying Leads 
4 amps li 

Input 2u01250v. 6.3v 2 amps F.6. 
F.12. Input 200/250v. 12.6v. Tapped at 6.3v 3 amps 1518 
F.24 Input 200/230v 24v tapped at 12v 3 amps... 21/6 
C.W.O. (add 1/- ir, the £ for carriage). All orders over £2 carr. paid 

H. ASHWORTH (Dept. S.W.) 
876 Great Horton Road, Bradford, Yorks. 

WANTED 

BC312 & BC348 RECEIVERS 

as original for 28 -volt operation 

1 

BC221 FREQUENCY METERS 

BOX No. 840 
Short Wave Magazine 

WANTED .... 
All types of receiving and transmitting valves, 

regulator, control and special purpose valves. 
V.H.F. and S.H.F. valves. 

Klystrons and magnetrons. 
Radar units and accessories. 
Wave guide sections and pieces. 

Cathode Ray Tubes. 
Centimetric instruments and equipment. 

Large or small quantities. 

Details to BOX OFFICE No. 839. 

OsOsOadaP 
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SMALL ADVERTISEMENTS 
9d. per word, minimum charge 121-. No series 
discount: all charges payable with order. 
Insertions of radio interest only accepted. Add 
25% for Bold Face (Heavy Type). No responsi- 

bility accepted for errors. 

APPOINTMENTS 
CROWN AGENTS FOR THE COLONIES. 

RADIO OFFICER required by Nigeria Govern- 
ment Posts and Telegraphs Department (for aero- 
nautical wireless stations) for one tour of 18-24 
months in the first instance with prospect of perman- 
ency. Salary according to age and experience in 
scale £660-£850 a year (including expatriation pay) 
plus temporary allowance between £51 and £65 a 
year according to salary. Outfit allowance £60. Free 
passages. Liberal leave. Candidates should prefer- 
ably hold a Postmaster General's Certificate in radio- 
telegraphy or an Air Operator's Certificate, should 
have had a thorough grounding in I.C.A.O. codes 
and procedures, and recent experience in operating 
Wireless and Direction Finding stations used for 
Aeradio services. Experience in radio -telephone 
procedure and knowledge of manual V.H.F. DIP 
would be an advantage. Apply at once by letter, 
stating age, full names in block letters, and full 
particulars of qualifications and experience and 
mentioning this paper to the Crown Agents for the 
Colonies, 4 Millbank, London, S.W.1. quoting 
M/N/25824 (3B) on both letter and envelope. The 
Crown Agents cannot undertake to acknowledge all 
applications and will communicate only with appli- 
cants selected for further consideration. 

and LOGS by MINERVA. The best 
S there are. Samples from Minerva Press, 

46 Queens Road, Brentwood, Essex. 

WANTED : BC -610 Hallicrafter transmitters, 
SX-28's, AR -88's, receivers and spare parts for 

above. Best prices. Write Box 855, c/o Spiers Ser- 
vice, 69 Fleet Street, E.C.4. 

VVANTED : Junction boxes for Hallicrafter trans- 
mitters JB-70-A, also Antennae tuning units 

BC -729-A and T-50 microphones. PCA Radio, The 
Arches, Cambridge Grove, W.6. Tel. RIV. 3279. 

WANTED : RCA speech amplifiers type MI11220 
J or K and Telephones type EE8. Offers 

stating quantity and price to Box 853, c/o Spiers 
Service, 69 Fleet Street, E.C.4. 

AMERICAN MAGAZINES. One year post free. 
Radio Electronics, 32/3. Audio Engineering, 28/6. 

Radio and Television News, 36/-. Popular Science, 
28/6. Stamp for list from Willen, Ltd., (Dept 62), 
101, Fleet Street, London, E.C.4. 

TRADE 

QSL 

QSLCARDS 
AND LOG BOOKS. AP - 

t.7 PROVED G.P.O. SAMPLES FREE. 
ATKINSON BROS., PRINTERS, ELLAND, 
YORKS. 
WANTED : New surplus valves of all descriptions, 

large or small quantities. Tubes type 725A, 
723A/B, 829B, 1B24 or 1B22. All types of test 
instruments. Selsyns, Magslips. Receivers and 
transmitters. Best prices. Immediate settlement. 
Write Box No. 810. 

URPLUS valves-all new and boxed. 6V6, 5Z4, 
06J7, 6F6, 2X2, VU111, 6B8, 6AC7, 6X5 KT44, 
5U4, EBC33, 41, 6SK7, 6SG7, 6N7, EF39, Ì3P4106, 
6K7, 6SH7, AC6PEN, 6Q7, all at 5/6 each. Morganite 
V/C w/S } } 1, 2 Meg, 4/-. Silver Mica Condensers, 
all values, 3/6 dozen, .0001, .0002, .0003, .0004, .0005, 
moulded, 3/6 dozen. 5" Rola L/T. 10/6. 8" Plessey 
LIT, 11/6. 10" Rola L/T, 21/-. 10" Plessey, L.T, 
17/6. Send for lists - Alpha Radio Supply Co., 
5-6 Vinces Chas., Victoria Square, Leeds, 1. 
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High Fidelity 
Reproduction 

The S. G. Brown Type " K " Moving Coil head- 
phones with the following outstanding characteristics, 
supply that High Fidelity Reproduction demanded for 
DX work, monitoring and laboratory purposes, etc. 

CHARACTERISTICS 

D.C. RESISTANCE, 47 
Ohms. 

IMPEDANCE 
52 Ohms at 1,000 c.p.s. 

SENSITIVITY, I.2 x 
10-1E Watts at Ikc.= 
'0002 Dyne/cm$. 

Descriptive Literature on 

ttrequest 
Price £550 pair r 
Your Local Dealer can 
supply 

TYPE "K." 
For details of other S. G. Brown Headphones (prices 
from 30/- to 77/6) write for illustrated Brochure " S." 

,( 
SHAKESPEARE STREET, WATFORD, HERTS 

Telephone : Watford 7241 

G2ACC OFFERS YOU 
PROMPT DELIVERY 

COMMUNICATION RECEIVERS- 
Eddystone: "740" £29/10/0., "750" £49/10/0. 
"680" £89/5/0., Radiovision "Hambander" 
£25/10/0. "Commander" f52. Hallicrafter "Sky 
Champion" one only, overhauled, secondhand E20. 
WODEN TRANSFORMERS- 
Modulation : UM 6ow RF 54/-, UM2 120w RF 
72/6, UM3 250w RF 90/-, UM4 500w RF 215/-. 
Mains : RMS type 10A and I IA 30/-, 12A 40/-, 
25 79/6. PTM types I IA 39/-, I2A 48/6, I3A 55/-, 
14A 70 /-, 15A 75 /-, 16 87/6. DTM types 17 109/6, 
18 172/6, 20 250/-. Complete range of Chokes 
and filament transformers normally in stock. 
FEEDER CABLE- 
Twin 80 ohm 7# yd., K25 300 ohm 9d. yd., K35 
tubular 300 ohm 1/3 yd. Co -axial L600 80 ohm 1 /3 
yd., 52 ohm 1 /- yd., L688 low -loss 2/3 yd. 
EDDYSTONE COMPONENTS- 
Complete range in stock. New 1950/51 Eddystone 
illustrated catalogue 7d. post free. 
SUPPLEMENTARY LIST No. 7.- 
This contains hundreds of bargains (for a limited 
period) of guaranteed goods for the Amateur or 
S.W.L. Price 24d. post free. 

Please include postage on orders under f3. 

SOUTHERN RADIO AND 
ELECTRICAL SUPPLIES 

85 FISHERTON STREET, SALISBURY, WILTS 

Telephone : Salisbury 2108. 
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SURPLUS STORES 
WILLARD BATTERIES. 12v. 85AH. In solid 
vulcanised Rubber. Dim. 13" x 104" x 7'. Brand 
new in sealed cases. £6/10/0. Carr. 6/-. 
PRITCHETT & GOLD I2V. I6AH. Batteries 
in oak cases. Brand new. Dim. 61' x 8}' x 8*". 
29/6, Carr. 2/6. 
ALKALINE BATTERIES. By Britannia Bat- 
teries Ltd. 1.4v. 45AH. Brand New and unfilled. 
Dim 84' x 41" x 2'. 15/-. Carr. 1/6. 

ALKALINE ACCUMULATOR. 2.5v. 2IAH. 
Dim. 9' x 24' x 3'. 12/6. carr. 1/-. 2.5V. 10AH. 
Dim 6}' x 2" x 2r. 10/6, carr. If-. 
HEAVY DUTY L.T. TRANSFORMERS. I2V. 
70amp output -input 200/240V. 50cy. £4/15/0, carr. 
5/-. Output 14V. 20V. 20A. -Inpu; 200/240V. 50cy. 
37/6, carr. 4/-. 
MASTER VOLTMETERS. 0-20V. A.C. Moving 
from 6' Mirrored scale. Made by Metro Vickers. 
Brand new 17/6, carr. 1/6. 

2-}" 150V. D.C. VOLTMETERS. Panel mounting 
12/6, carr. 9d. 24' 6V. D.C. Voltmeters scaled at 
6V. and 60V., 10/6, carr. 9d. 2+' 0-600V. Voltmeter, 
complete with ext. resistance, 10/6, carr. 9d. 

CRYSTAL LAPEL MIKES. Brand new, highly 
sensitive, 12/6, post 9d. 

169/171 EDGWARE ROAD - 
LONDON, W.2. Tel : PAD 7851 

125 Tottenham Court Road, W.I. Tel : EUS 4982 

All orders & enquiries toour Edgware Rd. branch please 

BARTON'S 
Chokes, Special line by Parmeko, 5011 at 
20mas, but will carry 60 mas easily, 4/6. 

Also by Parmeko 5H 40 mas midget, 1 -hole 
fixing latest potted type, 2/6. Swinging chokes 
by same maker 4-20H 250 mas 10/-. Varley 
swinging chokes 300 mas 111, 

10v10a and 10v8a Transformers by Thermador 
210-250v input, potted 25/-, carr. 4/-. 

AC -DC Droppers, very heavy, .3a 800ohms 
with tappings, 3/-. 

Speakers, excellent reproduction, 10 /-, 
post paid. 

Brand new Nife Batteries, 45ah, in crates of 
10 cells at £6/10/0 per crate, carr. 7/6. 

6 -Valve Battery Receivers, complete with 6 
popular 2 -volt valves, covers approx. 20-80 
metres, will work as soon as properly connected 
up. Bargain 16/-, post 1/-. 

1196 Transmitters, this fine little transmitter 
only needs valves, coil and crystal to band, then 
it works off 6.3v and 250v., 3/9. 

BARTON'S 
41, Bedminster Down Road, 

BRISTOL 3 

SMALL ADVERTISEMENTS 
TRADE -continued 

QCI Cards. Neat -attractive, reasonable prices. 
Samples. Lovedee, BRS.15643, Mill Street, 

Barwell, Leicester. 

TRANSFORMERS - rewound, modified or built 
to specification. Highest quality, reasonable 

prices. Under the direction of G2DJS. Northern 
Transformer Services (Bradford), 287 Poplar Grove 
Great Horton, Bradford. 

1 oO kc/1000 kc Twin xtals, G.E.C. 3 -pin, unused 
In box. Gift 17/6 each post free. J. Wood, 

192 Colchester Road, Leyton, London, E.10. 

WANTED : Receiving equipment AN/APR.4 
complete with Tuning Units and Handbook. 

Reasonable offers to Box 838. 

HALLICRAFTER BC614 speech amplifiers. Com- 
plete with tubers. £18/0/0 delivered. Bendix 

Frequency Meters Type BC22I. New perfect. £2510/0. 
Tuning Units from the BC375. Types TU6 TU7/8/9/ 
10 and TU26B. All new with covers 12/6. BC348 
Receivers. Reconditioned and perfect with tubes 
£28/0/0 each. Spares for Hallicrafters BC610. RCA 
ET4336 Transmitters. American Transmitting 
Valves in stock. McElroy Adams Mfg. Group, Ltd., 
46 Greyhound Road, London, W.6. Phone Fulham 
1802. Cables HALLICRAFT LONDON. 

BEAUTIFUL Black crackle finish easily obtained 
on anything. Sample tin 2/-. Large tin 5/-. post 

free including full instructions. Geoff Wheatley, 
G8QB, 80 Millmead Road, Margate. 

OHMMETERS. -Bench type for high-speed pro- 
duction. Six ranges, 0100 to 0-10 Mc/s., fitted 

large 8' meter for quick and accurate reading. 
Ranges selected by push button, 200/250 V. 40/100 
c/s., £25. Write for descriptive leaflet on Ohmmeters. 
Cathode Ray Tubes.-V.C.R. 97, new and crated, 
35/-. 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. 

WANTED. Valves types : 715B, 832, 813, 866A. 
723A/B, 725A, 1B24, Immediate cash settle- 

ment. Box 841. 

CRYSTAL Microphone Inserts (Cosmocord Mic-6) 
Guaranteed brand new, 15/6. post free. Radio -Aid 

Ltd., 29 Market Street, Watford. (Phone Watford 
5988). 

R3584Receivers. Absolutely brand new, in 
sealed manufacturer's packing cases. 

Incorporating 15 valves type EF50, 2 of SP61, EF36, 
EBC33, 3 of EB34. Complete 45 M/cs. I.F. Strip, 
motor, dial and drive, pots, etc., etc., £6 only, plus 
10/- packing and carriage. Whilst they last! 6j" 
Truvox Wafer Speakers. Special offer of the above 
well-known speaker, listed at 25/-. Limited quantity 
available, brand new at post free each 151-. Very 
special. 114/200 EHT pencil rectifiers, brand new, 
$,400 v. 3 mA, only 15/- each. Also. The very latest 
slider pots, as used in all the latest T.V. receivers. 
Bank of 4, comprising 2 of 10K, 1 each of 100 ohm, 
500 ohm. Only 6/- complete. Not repeatable. 
Frequency Control Crystals. By American G.E. Co. 
Octal base fixing. Following frequencies only : 2,500 
k/cs, 3,500 k/cs, 4,600 k/cs, 6,200 k/cs, 8,000 k/cs, 
at 7/6 each only. New Condition. Receiver Type 25. 
The receiver portion of the T/R 1196. Covers 
4.3-6.7 Mc/s., and makes an ideal basis for an all - 
wave receiver, as per "Practical Wireless," August, 
1949 issue. Complete with valves types EF36(2), 
EF39(2), EK52 and EBC33. Supplied complete with 
necessary conversion data for home use. Only 22/6. 
Chassis only, 8/6. Henry's, 5 Harrow Road 
London, W.2. PAD 1000/9-0401. 
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READER'S AVERTISMENTS 
3d. per word, min. charge 5/-, payable with 

order. Box numbers 1/6 extra. 

ANTED : HRO GC Coils 1.7 to 30 mc. New or 
in good condition. Box 825. 

EDDYSTONE S.640, very little used, as new, £20. 
24 Earl Street, Stafford. 

COMPLETE Station. Part assembled 150 watt 
phone rig, 80-10, 5ft. rack, complete components, 

spares. Separate 160 phone Tx, new SCR 522 Tx/Rx 
complete. New BC221, Class -D wavemeter, valves 
(over 100), 'scope, meters (over 20), much other new 
gear. £60 the lot. Send for details. H.P. terms 
arranged. G3DSC, 26a Longton Grove, S.E.26. 

WANTED : Instruction book for Model LM -7 or 
LM -9 frequency meter-state your price. 184 

Kingsway, Gatley, Cheshire. 

WANTED : Receiver type V.R.C., will buy or 
exchange for Tx/Rx 19 and M.C.R.1. Box No. 

826. 

DISPERSAL SALE OF THE EQUIPMENT 
OF THE LATE G6SB, Pinner. This is all 

good gear, unpriced for your offers. Items (1) 
300 -watt Tx, p/p 35T's, range believed 3.5-30 
mc, plug-in coils, in fabinet approx. 36" x 21" 
x 18", on standard panels ; (2) Avominor ; 
(3) Crystal microphones ; (4) Lionel bug key ; 
(5) New Labgear Converter, 14-21-28-56 me ; 
(6) CR100 receiver, overhauled and perfect ; 
(7) Another CR100 requiring some attention ; 
(8) 12 -volt Vibrapack (9) Miniature CRT and 
chassis, phone monitor ; (10) 6 -ft. rack, 18" 
deep, with standard panels ; (11) 8 new 866's ; 
(12) 6 new 813's ; (13) 8 mostly new and boxed 
35T's ; (14) RK34 ; (15) TV03-10 ; (16) 32 new Rx 
valves : EF39, 6H6, 6SG7, EBC33 ; (17) RV12P2000 
(18) Power unit, HT7 rect., about 200v. 50mA, 
4v. 4a. ; (19) VFO unit MO -MI -19467-A ; (20) 
Tuning Unit TN-16/APR4 (21) Used valves : 
5D21, CV57, 63, 5Z3, DLS-1, 807, VR150-30, 
717A, IT4. Offers and Enquiries to : G. P. 
Anderson, G2QY, 16 Latimer Gardens, Pinner, 
Middlesex. 

'v'55 Rx excellent condition. £15 or nearest 
offer. Worthington, 11 Primrose Croft, 

Hall Green, Birmingham. (Shirley 3178). 

EDDYSTONE 640, 9 -valve communications re- 
ceiver, carefully and infrequently used, guarantee 

still unexpired, as new, £23/0/0. Carriage paid. 
M. Rae, 31 Brangwyn Drive, Brighton 6. (Brighton 
52798). 

VIBRATOR Unit, Eddystone 687, 6 volts input, 
250 output, perfect condition, £41010. Wearite 

6 volts input, up to 450 output. Black crackle finish 
case, good. condition, £31010. 6 volt 60 AH car 
battery, perfect, hardly used. 3 months old. To be 
collected, £410/0. Clearing due to mains availability. 
Morgan, 34 Harrow View Road, N. Ealing, W.5. 

HRORack mounting receiver and power pack. 
S -meter, 8 coils, 100 kc to 30mc band - 

spread 3.5, 7, 14, 28. Revalved and realigned. First 
class condition and appearance. Sensitivity figures 
available. £30/0/0. Box 828. 

MAINS booster. 70 volts to 300 volts at 21 
amps 10 volts taps, 1 cwt., £6/0/0. Collins 

TCS6 Tx and Rx with power pack, mike and cables 
40-160 metres. Price £25 or offers. Parkes, 159 
Belgrave Road, Longton, Staffs. 

MORSE CODE Training 
There are Candler Morse Code 
Courses for 

BEGINNERS AND 
OPERATORS 

Send for this free 
"BOOK OF FACTS" 

It gives full details concerning 
all Courses. 

JUNIOR Scientific Code Course for beginners. 
Teaches all the necessary code fundamentals scien- 
tifically. 
ADVANCED High-speed Telegraphing for opera- 
tors who want to increase their w.p.m. speed and 
improve their technique. 
TELEGRAPH Touch Typewriting for those who 
wish to become expert in the use of the typewriter 
for recording messages and for general commercial 
uses. 

Code Courses on Cash or Monthly Payment Terms 

IRREFUTABLE EVIDENCE 
of the value of the Candler System of Morse Code 
Training is given in the " Extracts from students' 
letters," included with every " Book of Facts," 
Send for a copy now. 

THE CANDLER SYSTEM CO. 
(sss.w.) 121 Kingsway, London, W.C.2 

Candler System Co., Denver, Colorado, U.S.A. 

SOUTHERN RADIO'S WIRELESS BARGAINS 
R.35I5 TELEVISION UNITS. 21 valves with 6 - 
stage 14 m.c. I.F. strip, recommended for ideal T.V. 
conversion by all experts. Brand new in original 
wooden cases. £3/10/-. 
R.I355 RECEIVERS. Brand new and unused, as 
specified for Inexpensive Television. £3/5/-. 
T.R.I196 6 -Valve superhet receivers. Perfect and 
guaranteed. With circuit. 22/6, plus 1/4. 
BENDIX COMMAND RECEIVERS. B.C.454 
(49-100 metres), B.C.455 (39-49 metres). Complete 
with 6 valves. Perfect condition 35/- each, plus 1/4. 
THROAT MICROPHONES. With Lead and 
Plug-Magnetic 3/6. 
CONTROL CABLES, 14 ft., with adaptors or 
B.C.453/4/5. 9/6 each. 
R.A.F. BOMBSIGHT COMPUTERS. Complete, 
brand new, with moters, gyro gears, blowers, etc., etc. 
Ideal for model makers, etc. The best component 
value ever offered. 55/- each, plus 5/-. 
LUFBRA HOLE CUTTERS. Adjustable from 

to 4" for use on wood, metal, plastics, etc. 5/6. 
CONTACTOR TIME SWITCHES. By Smith or 
Venner. 10 -hour movement with thermostatic control. 
2 impulses per second. Complete in sound -proof case. 
10/-, plus 1/4. 
HAND GENERATORS. 6 volts at 5 amps. Com- 
plete with crank. 20/-. 
LUCAS GENERATORS. 12 volts input, 480 volts 
output at 40 m.a. 10/-. 
RADIO COMPASS INDICATORS, with internal 
Selsyn motor. 3" dual, 13/6 ; 5" dial, 15/6. 
INVERTER UNITS, Type -206-A D.C. input 27 volts 
at 38 amps., 6000 r.p.m. A.C. PE206-A. output, 80 
volts, 800 cycles. Complete brand new with spares. 
£3/I0-/. each. 

Full list of Radio Publications, 2}d. 
Please note new address 

SOUTHERN RADIO SUPPLY LTD. 
I Little Newport St., London, W.C.2. Gerrard 6653 
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Barnes Rad. - Elec. & Wholesale Co. 
12 Pipers Row, Wolverhampton, (Central) 

Insulated test prods with knob 1/9 pair ; swinging 
chokes 3.6-4.2H at 150 m/a, 20H at Im/a 15/- ; B.C.624 
for 2 metres, etc., new but less relay, II valves, few 
left, 35/ new Ferranti LF intervalve transformers, 
A.F.3., 6/-; Set of 5 car plug and dist : suppressors, 
6/6; Valves (new) 9003 5/-, 9002 7/6, S.I30 voltage 
stabilisers 10/- pair ; E.H.T. V.U.120 9/- ; 6SH7 4/6 ; 

I.5v telephone batteries 4/6 doz. delivered ; Vitreous 
resis. 20 watt 3", 300 ohm 1/6, 174 ohm 1 /9, 100 ohm 
1/6 or dozens: 16/-, 19/-, 16/-; 75P.F. Ceramic 
variables double ended for F.R.24 etc., 4/-; New 
block 4 mfd 2000v oil 15/- ; 4 mfd 1000v porcelain tops 
5/-; R1116 all -wave battery receivers, tested, 
special leaflet, 3d. ; Swimmers lifebelt, new, 4ins. diam. 
by 3ft. with strings, 4/-. 

ADCOLA 

(Regd. Trade Mark) 
SOLDERING INSTRUMENTS 

Reg. Design No. 860302 
British Pat. 604555. U.S. Pat. 2,518265 & Foreign Pats. 
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 
1/4" Dia. Bit Standard Model 
3/16" Dia. Detachable Bit Type 

Sole Manufacturers : ADCOLA PRODUCTS LTD 
Alliance House, Caxton St., S.W.I. MACaulay 4272 

ROCK RADIO (G3LN) 
PROP. PITCH MOTORS. New, U.S.A. Type, 
will turn any mast or beam. 6/30 volts, 3/6 amps, 
reversable, 10,000 to 1 reduction gearing. A.G.: 
£2/2/6. D.C.: £1/17/6. Carriage 5/-. 
VALVES. 832, 13/6; 2A3, 7/6; 6L6M, 8/6; 807, 
6/- ; 5U4, 6/9 ; 6X5, 5/3 ; 6J5, 3/3 ; EA50, 2/, 
DURAL TUBE. 1" x 16 s.w.g., 8d. ft. r x 16, 
7d. ft" x 20, 4d. g" x 18, 3d. small stocks, please 
state alternatives. Carriage extra. 
FEEDER. 300 ohm HD, 70 ohm, 5d. yd. Car, extra. 
METERS. 350 ohm ATC, 3/3. 
CHOKES. Midget 5H, 2/- ; swinging 3.614.2M 
150 mA, 5/- ; PO standard jack plugs, 4d., large 
type 4 -way plugs and sockets, 6d. pair. 
CERAMIC SWITCHES for 150 watts, 3 -bank 
2 -way, 5/- or 3 for 12/6 ; 2 -bank 3/6, or 3 for 9/-. 
1154 TX, 3 -band, new in crate, £4110/0. 
1801 Pershore Road, Birmingham, 30 Kin. 2797 

The Speda Punch -A must 
for every constructor. Re- 
moves EIGHT sizes of clean, 
round holes from aluminium 
chassis and panels. Actual 
diameters {E" to If". Supplied 
complete with 4 sets dual 
punches and dies for 26/- 
(27/- by post.) 

SPEDA PRODUCTS 
106 Cleethorpe Road, 

Grimsby 
Trade enquiries invited 

SMALL ADVERTISEMENTS 
READERS'-continued 

R.1155 

For sale, excellent condition, requires 
power pack and 0/P stage, £511010. 

Wood, 118 Moscow Drive, Liverpool, 13. 

FOR SALE. HAMMARLUND SUPER PRO, 
LF MODEL, RACK MOUNTING, IN MINT 

CONDITION, WITH POWER PACK. OFFERS 
OVER£30 TO : A. DICKSON, UNION BUILD- 
INGS, MAIN STREET, CAMELON, FAL- 
KIRK, STIRLING. 

T.1154B Cased, spare valves, working con- 
dition, £311010. Carriage paid. Low, 

72 Borstal Road, Rochester, Kent. 

No. 19 Trans -receiver with internal mains pack, 

recorder/£8110 0.51,750n sxeC1,750v 30015mA tans- 
former, £1/15/0. 1155, £61010. Box No. 827. 

WANTED. Marconi 352A receiver, complete, 
perfect. Also Marconi note filter 358. Also 

Marconi HF amplifier 374. Waters, Glenlyn, 
Pendeen, Penzance. 

FOR Sale. Canadian VRL 19 -valve receiver. Com- 
prises crystal calibrator, fast -slow AVC, magic 

eye, crystal phasing, variable BFO, noise limiter, 
speaker, power pack. Tunes 10-200 metres. Price 
£25/010 or part exchange. G3DWA, Westaway, 
Lower Lane, Newton -with -Scales, Lancs. 

EDDYSTONE 640, recently re -aligned and tested, 
complete with S -meter and -speaker. £20/0/0 or 

best offer. Write, phone or call Cave, 16 Herbert 
Road, Bexleyheath. (Phone 8130). 

HROcoils, general coverage and band -spread, 
urgently required. State price. Webster 

wire recorder head for sale or part exchange for 
HRO coils. Mortimer, Dore, Sheffield. 

EDDYSTONE 640, brand new condition, hardly 
used, £22/0/0 or offer. View evenings after 7 p.m. 

Waterhouse, 76 South Parade, Pudsey, Leeds. 

COMPLETE Amateur station comprising efficient 
120 -watt transmitter, Eddystone 640 Receiver. 

Avo Junior. Many spares. Best quality components. 
£55 or near offer. Box 829. 

SURPLUS Gear-For Sale-Eddystone 640, G73 
wavemeter, 12' speaker, B2 Receiver and spares. 

36 Little Barn Lane, Mansfield, Notts. 

R.1224_ 
Eliminator, 40 A.P.H. accumulator 

odand speaker. Perfect, £6/10/0. 
Thomas, 27 Woolmead Avenue, W. Hendon, N.W.9. 

VHFEx R.1359, 130-520 mc, Separate P/P, 
manual, £10/0/0. Signal generator/ 

wavemeter W.1649, 140-250 mc, £2/0/0. 832 7/6. 
RK20 7/6. Wall, 9 Hill Crescent, Bexley, Kent. 

TRANSMITTERS. Brand new super lab built job, 
four bands (switched) built in Clapp VFO, sacrifice 

£25/0/0 complete. Also brand new three -stage, 
three -band job, real bargain, £15/0/0. S.A.E. full 
details. G8VB, 124 Carr Road, Greenford, Middlesex. 



VOLUME VIII SHORT WAVE MAGAZINE 

SMALL ADVERTISEMENTS 
READERS-continued. 

CONDENSERS - 6µF. 1500v 5/- each. 612.F 

800v 3/-. Transformers 230v tapped primary, 
sec : 2.5v l0a twice. 4v 2a twice £1/0/0. Same 
primary, Sec : 350-0-350 60 mA, 4v 1A, 4f 2A 25/-. 
B.T.S. 60 -watt multi -ratio 0/P 50/-. Valves CV235 
rectifiers half wave 2000 250 mA 7/6 each. U.S.A. 
Type 829 25/-. Eimac VT127 3000v, 150 mA up to 
150 mc. 30/-. Complete 42 mc harmonic checker in 
case with 4" 0-100 µA meter, 50/-. Complete 75w 
modulator, less power supply. £61010. G6IF, 5 
Squirrel Lane, Booker, High Wycombe, Bucks. 

STCBallmike, £3. Philips Xtal sound cell 
mike £51010. New. Woden U.M.3 modula- 

tion transformer, £3/15/0. 4 Seneschal Road, 
Coventry. 

DSTT 100 Mk. 3. (less valves) £8/0/0. 1155 
Receiver with 8" speaker £81010. (Series 

heaters). Cordon, 93 Shirbum Road, Leek, Staffs. 

BC.1147 comprising 2 -RF, 1-osc., 1 mixer, 
2 -IF, 2 AVC, 2 -AF, 1 BFO, rectifier 

and stabiliser valves, covering 1.5-30 mc. Excellent 
condition, carriage paid, £24/010. GM3FFJ, 150 
Fergus Drive, Glasgow, N.W. 

AR88D£50/0/0. BC221-T, £15/10/0. Variac 
type, 100R, £10/0/0. MO -MI -19467A, 

£4/0/0. Power Pack 500 3A, £3/10/0 at 678 Knutsford 
Road, Latchford, Warrington. (Taylor). 

1131 Modulator power pack, control panel and 
manual wanted. All letters answered. 

Particulars please to : G2BAT, Falbay, Clare Terrace, 
Falmouth. 

BC610 in perfect condition, with all coils, 
auto transformers, varac, and BC614 

speech amplifier. Best offer over £100. 40 Fourth 
Avenue, Chelmsford. 

ARMY 19 set, 15 valves, complete with power unit 
and cradle. Perfect working condition, £12 /0/0. 

Parkhurst, 56 Cromwell Road, Yeovil. 

WANTED. Instruction book for reception set 
VV Canadian V.R.L. Loan or purchase, W.A. 

Spashett, 81 Annesley Street, Grimsby. 

WANTED : Short Wave Magazine, March, April, 
May, 1946. Clean for binding. Box 831. 

P/n (2) type 45 1200v 200M 50/- each. G3FMJ, r 42 Glenthorne Road, London, W.6. RIV 1318. 

B28CR100, 
1946 model, circuit, S -meter, in 

£19/10/0. BC348/N, built-in P/P, 
phones, circuit, £15/10/0. Both good condition. 
Avometer Model 40, as new, £15/0/0. All C/P. 
Brown-Greaves, Rudgwick, Sussex. 

EDDYSTONE 640, as new, 2 -stage preselector. 
150 -watt CW and phone transmitter, comprising 

five power supplies 1250, 500, 350, 350, 220, separate 
self-contained ECO. Various meters, new and used 
components. Best offer over £30/0/0. Buyer arrange 
to collect. Rowbottom, 4 Stainecross Avenue, 
Crosland Moor, Huddersfield. 

BC221 frequency meter £12/0/0. BC348 with 
P/P and speaker £14/10/0. Q5'er with 

P/P, £3/10/0. 1355 converted television sound 
£2/10/0. } h.p. 230 AC motor, 1" shaft, £1/0/0. All 
excellent condition, carriage paid. Box 832. 

BC348excellent condition, as new, 200/250v 
AC input, also unconverted. Best offer. 

Receiver components, valves, etc. Send wants. 
Box 830. 
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RADIO G200 ANNOUNCES 
VALVES. VR78 (DI), VR92 (EA50), 3/6; 6AL5, 
6/6; 6AM6, 8D3, 10/6; NSI, (STV 280/80 voltage 
stabilizing valve giving 5 regulated voltages : 73V, 
143V, 205V and 283V, cathode current 80mA, list 
price is over £3). G200 price whilst our stocks last 
12/9 plus lld. post. 
12v VIBRATOR UNIT No. 4, (ex. No. 22 set). 
Rated 12v DC input, 325v 80mA out, contains 4 -pin 
vibrator, 4 metal rectifiers (worth 7/6 each, surplus 
price). Transformer, chokes, condensers, switches, 
etc., ideal for car radio supply, etc. price 25/- plus 
3/- carriage. Trade and Overseas enquiries invited. 

ARTHUR HOILE 
55 UNION STREET, MAIDSTONE, KENT 

Phone: 3155 

BEGINNERS! 
Ideal Inexpensive Sets 

NEW RADIOCRAFT "DX -2" RX 
Superb new kit, price only 78/6 A.C. operated 2v, 
using EF50's and latest miniature Eddystone Coils. 

NEW " GLOBE -KING" 0-V-0 RX 
Acclaimed one of the finest single valve receivers 
yet ! Ideal for beginner or miniature enthusiast. 
A precision kit, complete with valves, coils, etc., 
for only 49/6. 4d. stamp brings - illustrated 
catalogue. 

JOHNSONS (RADIO) MACCLESFIELD 

G4GZ's BARGAINS 
MAINS XFMRS. Upright mtg. 230v input. 5v 
5 amps, 16v 1 amp, 220, 260, 300v, (HW) 80 m/a 
o/p. 11/- each. 
USEFUL TOOLS. Set 5 Allen keys 1/16-1/8". 
Set Terry's 2, 4, 6BA, 1 DE 9" Box Spanner, 4 x 
6BA, 4/3. kit. 
TX CHASSIS with 500 K/cs xtal, numerous com- 
donents (no valves) 10/6 ea. 100 watt Dummy Load 
Lamps, non inductive, tapped 5, 10, 20 ohms, 4/9 
ea. .002mfd 5Kv mica bypass conds., 4 for 5/-. 
807 Ceramic V/holders, 6 for 5/6, 10/- doz. Midget 
100pf variables, " spindle, cer. ins. 3 for 4/6, 16/- 
doz. 
SCREENED FLEX single 5/6, twin 8/-, triple 9/6 
all per dozen yards. 10' lengths }" coax. 4 for 5/-. 
ALUMINIUM COIL CANS, I," sq. x 2r high, 
4/6 doz., 37/6 gross. 
150 x 931A Electron Multiplier Tubes. BEST offer 
for lot secures. 

All goods despatched post paid by return 
J. T. ANGLIN 

106, Cleethorpe Road, Grimsby, Lincs. 

Sensational Offer ! £ 15 each 
TRANSMITTERS. 1.8 Megs to 10 Megs (Easily 
extended). Complete with Power Pack for 230 
volts AC. - Size 5ft. x 2ft. x 18ins. All Valves 
included but less Exciter. 

Only a few available. 

FIELD'S 
435-7 Stratford Road, Birmingham, II 

MID. 3619 

ro"o 
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BRAND NEW EX -GOVT. VALVES! 
The following valves are brand new and in their 
original cartons : 6H6GT, 2/6; 9006, 3/-; 6J5GT, 
3/9; 2C26, 2C26A, 2X2, 6C5, 6N7GT, 4/9 ; 6AC7, 
6J5, 6SK7, 6SK7GT, 5/3; 6K7, 6K7GT, 5/9; 
5U4G, 5Z4, 6F6G, 807, 6/3; 7V7, 6/6 ; 6J6, 10/- ; 

813,27/6. 
The following are new, but in plain cartons or 
unboxed : 12SH7, 4/- ; 2C26, 6SK7, 4/9; 6B8, 
12SK7, EC53, 76, 5/- ; 5R4GY, 5Z4, 5Ú4G, VRI05, 
5/9; 6F6G, 6J7, 6V6, 6Y6G, 6/-; 6B4G, 6/3; 80, 
7/-; 6L6G, 6J6, 7/9; Thermal delay switches 
6N0110, 8/6. 
ADMIRALTY WAVEMETER G82A. This unit 
contains one EC53, one EA50, one Y63 magic eye 
and three EF50, also 200:1 slow motion dial and 
numerous components in sturdy grey case. Weight 
23 lbs. Price 31/- plus 4/6 carriage. 
100 well assorted RESISTORS for 10/-. 
6, 8 and 12 -way JONES PLUGS, 6d. a pair. 
Post Free over 15/-. 

J. E. FORD 
278 Portland Street, Southport 

H.A.C. 
Short -Wave 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.I 

M. J. PEARSON 
263 GALLOWGATE, GLASGOW, C.4. 

Offer the folowing Clearance Lines. 
100 k/c Crystals, 12/6. Selenium Rectifiers full wave 
24 Volt 4 amp. 25/-. 12 Volts 4 amp, 15/-. 
Ex-U.S. Tuning Units Range C. or D. enclosed in 

Black Crackle Case, 12" x 9}" x 9}", I5/-. 
Ferranti 0.500 Micro Ammeters 24 Flush Type New 
and bored Special Offer, 16/6. 
Swing Choke 3.6.4.2H. 250 m/a. Totally enclosed. 
4} x 31 x 4 weight 7 lbs. Permeko, 7/6 each. 
Receiver Type 78 5 valve Superhet range 2.4.5 and 
5.8 13 m/s. Complete with EF39, 6J5, EF50, ECH35, 
VR92 with 100 k/c Crystal, 35/, 
Eddystone Power Unit input 200-250 Volts Output 
300 Volts 200 m/a. 12.5 Volts 3 amp 4V. Smoothed 
for microphone. New £2/7/6. 

All orders carriage and post paid. 

BRASS, COPPER, DURAL, 
ALUMINIUM, 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. Kirkby Estate 
SLOane 3463 Simonswood 3271 
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SMALL ADVERTISEMENTS 
READERS -continued. 

FINE modern table -top cabinet transmitter and 
VFO for sale. Both crackle finish, self powered, 

inputs 230 AC, PP 807's final. Bargain price of 
£22/0/0 for quick sale. Photos, full details on request. 
Beckitt, 22 Alfred Street, Grimsby. 

SX28in good condition with matching speaker, 
£45. Box 833. 

CONVERTER TN16/APR4, tunes 38-95 mc. 
6AK5 RF, 9002 mix, 9002 osc. IF 30 mc, Sweep 

motor. Perfect, as new in black crackle sprung case, 
£5. Macnaughton, 11 Outram Road, Croydon. 

FOR Sale. BC610c, 110-230v, complete with ATU, 
speech amplifier, 2 mics, coils 28, 14, 7 and 3. 5 

bands, box spares, cables, manual. Best offer over 
£100. Also Canadian 43 transmitter with new power 
unit. Best offer over £30. Box 834. 

SELLING surplus gear. Hallicrafter Top Band 
Tx model HT11A, built-in 6 -valve superhet, 

loudspeaker, mike, less power pack, easily modified 
any band, wt. 30 lbs., 807 PA, £15/0/0. 1600-0-1600 
transformer, 500 mA, £2/0/0. Complete flat dweller's 
50 -watt all -band Tx, push-pull 6L6 modulator, VFO, 
750 volt P/Pack, stabilised supply for exciter, 
complete with mike, £27/0/0 carriage paid. Box 835. 

BC610or RCA transmitter wanted by Ham, 
must be reasonable, immediate settle- 

ment. Box 836. 

6J6 6AK5, brand new, boxed and guaranteed, 
7 at 6/6 each. Box No. 837. 

VALVES : 6AC7, 6K7, 12SR7, and many other 
6.3 and 13 volt types, at bargain prices. S.A.E. 

List. All letters answered. Rolph, Sandpits Farm, 
Lakenheath', Suffolk. 

WANTED HRO Amateur bandspread coils, also 
coils for GC below 500 kc. Offers to Kaye, 

Wappenham, Towcester, Northants. 

IF you havn't yet sent S.A.E. for my list of available 
gear, you really are missing something, friends. 

Don't delay, things are going fast. 102 Parrswood 
Road North, Manchester, 20. 

S640 guaranteed nearly new, hardly used, 
nearest £18 ; 100 kc xtal 17/6. New PR 

Xtals, I^ spacing, 3425, 3501, 3509, 3555, 3563, 3567, 
3590, 3616, 3631, 3645, 3707, 7003, 7042 kc, 15/- and 
17/6; Avo valve tester, single panel rotary switch type 
fine condx, with adaptors and manuals, £10 ; Taylor 
capacity and inductance adaptor, new, 50/-. D104, 
£3. Quantity CQ and QST, sell or swap. G8KP, 
125 Oakwood Avenue, Wakefield. 

B') Rx and power pack in case, phones, £6 ; also 
25 watt CW CO/PA Tx 20-40-80, can be driven 

from B2 power pack, 50/-. G3EUC, Werneth, 
Westover Road, Fleet, Hants. 

R.1.155 communication receiver; 6V6, OZ4 
VR994, KTW61 ; 0/1 Milliamp flush 

type meter. All as new, £10. Keith, 4 Blackhill Road, 
Dundee, Angus. 

G3ADWgoing 

ZSI, selling BC342 modified, 
xtal, S -meter, 230v power pack, 

£17/10/0. Commercial VFO from TU unit, C. 
Indicator Unit Type 6, £3. Bug key, various con- 
densers, meters, mains transformers valves. Bargains! 
Stamp for list. Sycamore Farm, Sycamore Road, 
Farnborough, Hants. 
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DONT MISS THESE BARGAINS 

ONLY 

32x6 

POLISHED walnut radio cabinet size 20 x 12 x 7zins. complete with L., M. and S. dial, size 7 x ens. and backplate with magic eye cutout, also with drilled chassis and hardboard back. You will find it quite a simple matter to complete this into a very handsome receiver of the 115 class. Limited quantity, price 32/6 plus 2/6 carriage for the 5 items. 
SERVICE DATA. 

00 service sheets, covering British receivers 
which have been sold in big quantities, and 

which every service engineer is ultimately bound to 
meet. The following makers are included : Aerodyne, 
Alba, Bush, Cossor, Ekco, Ever -Ready, Ferguson, 
Ferranti, G.E.C., H.M.V., Kolster Brandes, Lissen, 
McMichael, Marconi, Mullard, Murphy, Philco, 
Philips, Pye, Ultra. Undoubtedly a mine of informa- 
tion invaluable to all who earn their living from radio 
servicing. Price £1 for the complete folder. 

OUR folder No. 2 consists of 100 data sheets 
covering most of the popular American T.R.F. 

and superhet receivers " all dry " etc., which have 
been imported into this Country. Names include 
Sparton, Emmerson, Edmiral, Crossley, R.C.A. 
Victor, etc. Each sheet gives circuit diagrams and 
component values, alignment procedure, etc., etc. 
Price for the folder of 100 sheets is £1. Post free. 
FOR YOUR LABORATORY. 
JOU many times have felt the need of a device 

which would enable you to put resistance or 
capacity or a combination of these two quickly into 
a circuit. We have a small quantity of resistances 
and capacity boxes which, by the simple manipula- 
tion of plugs, will enable you to do this. With these 
boxes you can put in 1 ohm, 2 ohms, 3 ohms, 4 ohms, 
and so on, in steps of 1 ohm, right up to 6,000 ohms. 

In a similar way capacity can be put into circuit 
by small amounts, thus making it simple for you to 
find optimum working conditions. These boxes, 
made for Government Laboratories, are available 

while they last at 19/6 each plus 1/6 post and pack- 
ing. Don't delay-order by return. 
COMMUNICATIONS RECEIVERS. 

THIS is the communications receiver type No. 
R.I 155 which is one of the finest communication 

sets ever made. Designed by leading engineers and 
made by one of our famous Companies, this receiver 
will undoubtedly give you years of good listening. 
Most readers will know it fairly well. The receiver 
covers the broadcast bands, long waves and medium 
waves, and short waves up to 20 me/s. It contains 
10 valves -and really brings the stations in. Prices : 

£6/10/0 for a good complete receiver; £7/10/0 
for same grade receiver tested and re -aligned ; 

£8/15/0 for unused receiver ; or £9/15/0 for unused 
receiver tested and re -aligned. All plus partly return- 
able packing case deposit and carriage charge of 10/ - 
PLUG AND SOCKET. 

THIS brass cased plug and socket is extremely 
robust and ideal for P.A. or outside work. Ideal 

also for taking power to units as it insulates the ends 
of the wires. Contacts are quite suitable for carrying 
up to 10 amps. so this can be used for lighting or 
power. Price 2/6 per pair. 

THIS MONTH'S SNIP 
Lowest priced TV. parcel yet offered ! This comprises an ex -Govt. unit which among a 
host of other parts contains 11 6.3v valves and an excellent' wide bandpass I.F. strip. With 
this we give without extra charge all the data showing how a really good TV. receiver can 
be made using this unit. Extra parts are needed of course but with the main unit at this 
low price the total cost should not exceed £10. Price for the unit complete with the 11 valves 
and the data is only 22/6, plus 2/6. Send today or you may miss this bargain. 

Orders under 12 add 1/6, under £1 add 1/-. Postable items can be sent C.O.D. additional 
charge approx. 1/-. Good stock of all items at time of going to press. List 6d. 

ELECTRONIC 

PRECISION EQUIPMENT 
3 Electron. House, Windmill Hill, 

Ruislip Manor, Middlesex. Tel : Ruislip 5780 



CLYDESDALE1 
Bargains in Ex -Services Radio and Electronic Equipment 

POWER UNIT 

An extremely handy A.C. Mains 

Power Unit by Stratton Co., corn 

pinte and ready to plug into a 

mains supply of 0-200/250v 40/60 

cy. A.C. With an output of 175v 

at 60 m/a H.T. and 12-5v/2.5A L.T. 

A necessity in any experimenter's 
workshop or " Ham's " shack. 

Totally enclosed in louvred metal 

cabinet, Ilfx5,=x4; ins. 

Clydesdale's 39/6 each Post 
Price only paid 

YOUR FULL POWER 
LICENCE 

The POWER;UNIT 247 will provide 
you with enough volts/current for 
a 120 watt final, and if a pair of 
justifiably famous 807's (our price 
10/6 each) are used in the final you 
have the heater supply laid on, for 
the "247" will provide you with 
600 volts D.C. H.T. at 200 m/a 
and 6.3 volts at 3 amps L.T., and it 
is worth remembering that the 
Modulator can be powered by one 
of these units. 

The "247" employs a 580-0-580v/ 
200 m/a, 6.3v/3 amps transformer 
with an 0-230v A.C. primary, 
condenser input, single choke 
filter, 5U4 rectifier, and pilot lamp. 
Enclosed in a louvred metal case 
finished in grey with chrome 
carrying handles 1lx9,=x74 in. 
The "247" is an extremely compact 
"Power Egg." 

Clydesdale's a 19 6 each 
Price only 

Carriage paid 

NOW READY 
Complete illustrated List No. 7. 
Send 6d. to cover distribution cost. 
Please print name and address. 

STILL AVAILABLE 
The R.1224A 5 -valve battery - 
powered receiver with real com- 
munications features. An ex- 
tremely sensitive set tuning 
" SHIPPING " " TOP BAND 160,' 
"80" and "140" metres. This is 
YOUR receiver ! 

Clydesdale's 6 I9 each 
Price only 

£5 7 
Post paid 

NOW THAT YOU ARE A LICENSED AMATEUR 
You are allowed to operate a station on CW with an input of up to 10 watts. You will require a transmitter, a 

receiver, and a band marker or wavemeter. The American WIRELESS SET No. 48 Mkl. provides the operator 
with a complete 40 -metre rig which can be used in any QTH, and fulfils, these requirements, and is especially 
suitable for the " Ham " who is without an AC main power supply-the '48 is battery powered. Once you have 
completed that QRP year on CW the " 48 " can be kept as a stand-by, or a field -day rig. 

The " 48 " has a frequency range of 6-9 me/s (33.3-50 M.) and 
comprises a transmitter equipped for 'FON or CW opera- 
tion, VFO control, driving a pair of 1299's in the final at an 
approximate input of 8 watts, and features a built-in modulator 
and a 1,000 kc/s freq. standard complete with crystal, and 
a " netting " device which allows the transmitter to be 
VFO'd spot on to any signal received without the Tx final 
being operated. A morse key and microphone is supplied. 

The receiver is a 6 -valve superhet which is extremely selective 
and sensitive, and covers the freq. range of the Tx. It has 
an RF stage, BFO and AGC with provisions for use of M/C 
headphones (also supplied). 
A hand -driven generator is supplied for emergencies and it is 
suggested that this generator could be driven by a motor and 
so give constant power in place of the batteries when the 
Tx/Rx is not used as a portable. Spare valves a 10 -ft. sectional 
rod aerial, battery containers, etc. ere also supplied. 

Dimensions of Tx/Rx as one unit : IIxl01xl7* ins. 

Clydesdale's Price only £1 4 I 0 0 Post paid 

HAM NOTE.-GM3ASM (Staff) operated this unit with a 99 ft. long wire and made numerous 100 per cent. QSO's 
on both CW and " Fon " with OZ, SM, LA, GM, GW, and G stations. 

Order direct from :- 'Phone : SOUTH 2706/9 

i C L YD SD t 1. Ei SUPPLY 2 BRIDGE STREET 
CO LTD GLASGOW C . 5 

VISIT OUR BRANCHES IN SCOTLAND, ENGLAND AND NORTHERN IRELAND 
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