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Var.i1e SURE ta get et at 

ii PRACTICAL WIRELESS 

Reception f ;1r the connoisseur 

The R.A. 
Tuning Unit 
is a highly sensi- 
tive, attractive - 
looking 3 -wave- 
band, 4- value unit 
employing an 
R.F. stage on all MIF 
bands. Lt firings in Continental 
stations,. short -wave signals and the B.B.C. Third 
Programme with remarkable fidelity even in difficult 
areas, Switch permits superhet or high quality 
performance for local stations. Ready For use with 
" íG. -I.' °` Concerto -' or any other amplifier. Phicc 
116/ t3 /* Erne. Tact). 2 years' guarantee.. Deferred 
terms availgttfe. 

AMPLIFIERS // .10 

1N, PALACE GATE, KENSINGTON, LONDON, W.8 
Telephone: WEStern 3350 

FOR THE UTMOST REALISM FROM RECORD AND RADIO 

"LIVING MUSIC," 
our illustrated cata- 
logue of amplifiers 
and tuning units, will 
interest all radio en- 
thusiasts. Write, en- 
closing 5d. in stamps. 

Whatever your soldering job, in your 
home or workshop, you will prefer 
to use Ersin P5uiticore Solder. No 
extra flux is required. Multicore is the simple and pre- 
cision method of making sound soldered joints for all 
household purposes. lust apply it simultaneously with the 
soldering iron; the three cores automatically provide 

correct proportions of flux to solder. 

WORKSHOP SIZES 410 69 each. 

f4ULTICORE SOLDERS LTD. 
Mellier Hause, Albemarle Street, LONDON, W.1 

Tel. : REGent 1411 

6d. 
CARTON 
Shown obole 

February, 1949 

TELEVISION FROM! 
EX -GOVT. GEAR 

At the cost of only a few pounds it is possible to. build 
.e Television: Receiver utilising Ex -Govt. Radar Units, The 
PULL CONSTRUCTIONAL DBTAILS' can be purchased. for 
hly Z ei but if the undermentioned Radar Units are ordered 

Um data is supplied. gratis,. Alternatively, the cost will be 
,Ilowed:if the units are purchased within 14 days. 

UNIT 1 is a Vision Receiver IP Strip at 5e; -.. . 

UNIT 2-í.s a Radar Indicator containing CR Tube, etc., at 
The combined ff :T. andH:H.T. MainsTlansformerle specially 

r.ade,. and costs LID/ -. If this is ordered' with nip above two 
; nits the total cost. is ONLY Mil; /04., showing a :saving of7Aì'- 

Customers ordering liv.. post arorequested to add :72:fecarrlage. 
çius 107 deposit on returnable packing case. 

.4n'. optional' item le our- specially made MAGNIFYING 
'_&N9 whien adds ter the entertainment value by inureaeing 
! !:e picture- size. This costa, ONLY 2878, plus. lïli postage. 

For the convenience of callers we are 2 mins. from Hie!: 
Holborn (Chancery Lane Stn.), and 5 soins. from Kings Cro.. -. 

(Buses 18h. 813, etc.). We are open from 9 -6, Saturdays a -1. 

C.W.O. please. S.A.E. for lists. 

U.E.I. CORP. 
THE RADIO CORNER, 

138, GRAY'S INN ROAD, LONDON, W.C.I 

Resistances. A 
parcel of 100 pop- ular assorted 
values : i watt. 8,6 per 100 ; 
watt, J1/6 per 
100. Trade en- 
quiries i vited. 

Vibrator Trans- 
former.:. 6 v. in. 
250 -0 -250 v. 100 
m.a. out falso 
available in 12 
v.), 8;6. 

Meter Rectifiers. 
Westinghouse : 0 -5 ma., 3i11 ' 0 -10 m.a., 7/8 : 0 -1 ma.. 16/eí Selenium Rectifiers. H.T., h /wave 250 v. 50 ma., 5/9 
200 v. 100 m.a., 5/9 ; 250 v. 100 m.a., 7/6 ; 250 v. 300 m.a., 13,8$ Bridge Rect., 6 V. 11 amp., 6/3 ; 12 V. amp.. 1216 ; 12 v. 
3 amp., 24(- ; 12 v. 6 amp., 37/6: H/wave 2 to 4 v. 1 atop. 316 
70 v. 1! amp.. 37/8. Also L.T. 2-4 v. 1 amp., h;wave, 3/8. Rectified A.C. Meter M /Coil, 0 -300 v., Hin., 13/9. 

Renco Television Products. Focus coif. 25 -. Scanning coil, 
33/ -. Line Transformer, 22/ -. Blocking oscillating unit, 27/.. 

Television Trans(. E. H. T. 4,000 v. 3.m.a., 2 v. 1) amp., 45/- ; 
100-0-500 v. 250 m.:.,, 4 v. 5 a., 6.3 v. 8 a.. 751- : 350 -0-350 v. 
250 ma., 6.3 v. 6 a., 4 v. 8 a., 4 v. 3 a., 6.3 v. (tapped 2 vi. 2 a., 
72;6. 

FiI. Transf. Input 230 v. 0 /Put 6.3 v.11 amp., 91-, also with 0 /Put 
4 v. 1! 9/ -. Charger Transf. Input 200- 230 -250 v., outputs 4 v., 8 v., 15 v.. 
and 24 v., at 3 amp., 27/8. Input 230 v., output 30 v. (tapped 
15 and 9 v.1, 3 amp., 25/6. Input 230 v. 0 /Put 15 v. ( tapped 9.v.), 
3 amp., 17/61 

EFGovtt.. T.M.C. Reed -type Headphones, 70 ohms, L9 each 
(úi& pair with leads), Single Earphones. 75 ohms, with 
adjustable headband, L'6. Ultra Midget O;Put Tfr. 32-1, 
and Pasateed Tfr., 4 -I. both lin. x lin. a lin., 3f -each. 

Tfr., 
Intervalve, 2.5 -1 each half. O,Put Tfr. 60 -1, both lain. s l'en. 
x Pin. 3'- each, Tannoy Transverse Carbon Mike Inset, 2,3. 
M,Coil 

. 

Mike, 25. Midget Intervalve Tfr., 3 -1, 5 -1, or 10 -1, 
3/9 each. Multi -ratio Matching Tfr., 4 windings (2 C.T.) over 
10 ratios between 10 and. 100 -1, 21n. x fan. x lttu.. 3/9. Moving 
coil mike, S /Receive switch, 2/6, carbon hand mike, with 
switch, 2.11. Mains bridge condenser, 2,000mfd. I2 v., 5/ -. 

y, Send 2!d. stamp for very full Stock Lists. When ordering 
7C please cover packing and postage. 

STERN RADIO, LTD., 109 & 115, FLEET st., E.C.4 
Telephone: CENtral 5814 and 2280. 

T E R n 
ESTABLISHED 25 YEARS 
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CLYDESDALE 
FOR EX- SERVICES RADIO BARGAINS 

NEW In maker's cartons. Ex- U.S.A.S.C. B.C. -728 Receiver. 
A self- contained 6 valve, push- button s +het for pottable or 
car use. Range 2 -6 me +s. in 4 push- button stages. with 3 IT4's. 
1165. 1S5, 2/3S4's, complete with L.S., battery and vibrator 
packs, weight, 231 lbs. Rev. £9 S size 121 x 71 x 51ín, at e each. 
Kit of Spares available at 37/8. 
New, i i maker's cartons. 38 A.F.V. XMTR RCVR frequency 
7.3 -9 Mc 6 valves, complete with 12 v. vibrapack in two units. 
with spares. aerial and Instruction Book (less junction cable). 

at 79/6d per set carr. paid. 
EX- R.-Y.F. Gee Unit, R.1355. The I.F.'A.F. amplifier unit 
for T.V. enthusiasts. 5 stages of I.F. amplification, 8 'valves. 
VR65's (SP61), VR92 (EA50), etc. A first class receiver by 
plugging in R.F. unit 24, 25, 26 or 27 (not supplied) in metal 
box 17 x 9 x 81n. .t 

Used. at 30 each, carriage paid. 
A.1134Á. Amplifier, 2 valves, 2 stages, intercom., etc., complete 

(less batteries), at 11 /6d each, post paid. 
A:1219 Amplifier, 2 valves, 2 stages relay controlled pre -amp. 

complete (less batteries), at 1216d each, post paid. 
Stilicon Crystal Diode C.V.102 
frequency, 4,250 kc /s., at Ó each. 
Johnson " Jumbo " valveholder for C.V.57, etc. H.V. porcelain 

base, retaining clamp, at 2/6d. each or 25'- per doz. 

OSCILLATOR 161. A 3 stage V.F.O. driver unit. 3 ranges, 
1.5 -255 mois., self- contained A.C. power pack. 230 v. 51c s.. 
4 valves, 807. 6J5, EF50, 5114G, VR130:30, complete on staffdard 
rack mounting chas- £8 9se 6d sis 16 x 14) x 4ín., at carr. paid. 
Co-a MI Cable. Any length top -grade co -axial cable 52 ohms 
12 mm. at 8d. per yard. Minimum length 20 yards, 10:- post 
paid. 
Send now for 112 page List No. 5. Please print name and 
address. 

CLYDESDALE SUPPLY COMPANY, LIMITED. 
Bridge Street.. Glasgow, ('.5. Phone SOU 2706'9. 
.,. sur Branches in Scotland, England and Northern Ireland. 

6 VALVE 
SUPERHET 
Re, et% ing Unit of the 
TR1196 which covers 
4.3 to 6.7 mois. Among 
the many useful com- 
ponents are : 1 pr. _ 

standard I.F. Trans- 
formers (460 ke /s), Iron . l' 

ee 
Dust Cores, two 1 mid. \ 
500-volt working con- Ii - ' 

Out- 
tubular 

; 4, 1 metal / 
tubular Condensers t 1 \ -- yi` 
MIC Transformer ; 1 Phone Out- 
put Transformer, 2 Pot' meters, 
10 Fixed Condensers, standard values: \ 
more than 2 doz. resistors, 200 ohms to 1 
megohm; 6 International Octal Valve 
Holders: 2 tag Boards: 1 Yaxley Switch: 
4 pre -set .0001 Condensers and Tuning 
Coil. Steel chassis, size 811.n. x 6in. x 21ín. 

Data Book giving circuit diagrams, com- 
ponent values and valves used, etc., post 

free 1'6. 

Television Enthusiasts 
Should Not Miss These 

Bargains 
R1355 RECEIVER for con- 
struction of inexpensive tele- 
vision. Complete with RF 
unit type 25, 47/8 plus 5/- 

carriage. 
TYPE 6 INDICATOR also 
specified 23/19'6. plus 15/- 
carriage. In Wooden case. 
7/6 refund allowed on return 

of case 
E.H.T. TRANSFORMER to 
give 2.500 volts, and 4 volts at 
3 amps., and 6.3 volts at 5 

amps. Post free. £2118 0. 

Less Valves. 10/ post free, 

With Valves, 
plus 2/6 pack- 29 /6 ing and ins. 

MAINS TRANS. Stand -up 
and Drop- through type, Pri- 
mary 200 -250 volts. Secondary 
350 -0 -350 80 mA, 5 volts 2 
amps, 4 volts 3 amps. £1 Post paid. 

NUTS, BOLTS. WASHERS 
small sizes for model 
making. Three gross T/s assorted. 

SCREENED FLEX 
Suitable for mikes, 10/- 100ft. / 

Write Dept " R," 

INSTRUMENT CO. 
244, HARROW ROAD, 
LONDON, W.2; cun.OSOS 

45 

-PREMIER- 
RADIO CO. 

MORRIS & CO., (RADIO) LTD. 
NEW T.R.F. RECEIVER 3 -valve plus rectifier, medium and 
long waves. 200 -250v. A.C. or A.C.'D.C. in handsome Bakelite 
Cabinet. Now at Pre -War price. £7 19'6 inc. P.T. 
CODIPLETL' KITS of Parts to build the following Receivers 
all prices including purchase tax. 
TWO -VALVE ALL -WAVE; BATTER KIT, 16 -2.000 metres, 
with Batteries and Phones. £3 10' -. 
MIDGET SUPERHET KIT. 4 -valve plus rectifier, for 200 - 
250v. A.C. or A.C. D.C.. 16 -50 and 200 -557 metres. £8 5,-. 
Bakelite Cabinet, 25 +- extra. 
Six -valve plus rectifier ALL -WAVE SUPER HET. 16 -50 200- 
557 and 900 -2,100 metres. 200 -250v. A.C. D.C. £10 16 inc. 
P.T. Wired and Tested. £1210. - 
Seven -valve plus rectifier ALL -NAVE kUPERIIET. 13.6- 
52, 51- 200, 200 -550 and 900 -2,100 metres. 200 -250v. A.C..D.C. 
Itesdeal 

ted, 
Ra£1dio5. gram Chassis. 213/810 inc. P.T. or wired and 

THE FAMOUS 8.1,155 RECEIVER. These are all brand 
new and unused. frequency range, 18.5 Inc s -75 ke s. in 5 wave- 
bands. Complete with ten valves (including magic eye). Com- 
pletely enclosed in a black crackled metal case. 16ín. x 910. 
x 91n. Brand New. £1212 -. Used Models. £8'8 -. 
R.1155 POWER UNIT INCORPORATING OUTPUT 
STAGE. A robust unit contained in a black enamelled case 
loin x 8ín. x 61n., which matches the Receiver. The power 
supply is 250v. at 80 ma., which is ample for the R.1155 Receiver 
and output stage. Primary is for 100-250v. 50 cycle mains. 
Power unit with built -in output stage (6F6) with output trans - 
forner, £3:10. -. 
OUR AEU' ENLARGED CATALOGUE IS NO14' READY. 

Please send stamps for copy. 
P.M. LOUDSPEAKERS by famous makers. 5)0. W.B. or Tru- 
vox 2 -3 ohms. 10-: 51n. Celestlon, 2 -3 ohms. 12'6: 5in. Rota, 2-3 
ohms, 1616 : 31in. Magnavox. 2 -3 ohms, 1718 : 6in. Rola. 2-3 
ohms. 1616 : 81n. Rola, 2 -3 ohms, 17'- : 81n. Truvox,,2 -3 ohms, 
13'- ; IOin. Rola. 2 -3 ohms. 23'8 ; 12ín. Rola. 012, 15 ohms, 
85/-. Output transformers if required for above 2.11 extra 
(except 0121. 
SPEC'IAl. IIF;ADPHONE OFFER.-High -grade Double Head- 
phones, using balanced armature units. D.C. Res. 60 ohms. 
3/6 per pair. 56 two pairs. Matching transformer if required, 
216 each. 
MAINS TRANSFORMERS at exceptional prices. All are 
heavy duty and robust. All 230 v. 50 cycles input. Price 
3. 500 -0-500 V. 150 ma. 4 V. 21 a. 4v. 5 a. 4 v. 1 a. 

31. 40 V. 3 a. and 104 v. 1.5 a. (auto wound) 21 - 
32. 700-0-700 v. 150 ma. and 1.000 v. 30 ma. 4 v. 1 a. 4 v. 4 a. 40 -- 
33. 38 v. at 2 a. tapped at 36 v. 34 v. 32v. . ... ... 15 - 
34. 1,500 -0 -1,500 v. 120 ma. 4 v. 2 -3 a. 4 v. 2-3 a. .. ... 55 
49. 275 -0 -275 V. 120 ma. 5 v. 2 a. 6.3 v. 2.5 a. 6.3 v..3 a. C.. 29- 
42. 500 -0 -500 v. 170 ma. 4 v. 4 a. ... ... ... ... 35 
43. 

watt 
. ... ... ... ... ... ... ... ... 25 - 

46. 100 wat auto 230 v. 150v, 100 v. 50 e. ... ... ... 12'6 
50. 12 v. 70 a. ... ... . 

6 
.. ... ... ... 60'- 

51. 350 -0 -350 V. 60 ma. 6.3 V. 1 a. 6.3 v. 2.5 a. ... ... 12.6 
52. 250 -0 -250 v. 60 ma. 4 v. 1.5 a. 6.3 v. 2 a. ... ... ... 12'6 
('.R. TUBES. VCR97, 6in. diameter, green screen. 4 v. 1 a. 
Heater. 2,500 V. max. H.T. Complete with socket, in maker's 
original- cartons. 35'- each. 
SPECIAL OFFER. OF ELECTROLYTIC CONDENSERS 
16 +16 mf. 450 v. working, Alf, Can 

8 +8 mf. 500 v. ... ... ... .. 4 11 
32 +32 mf. 350 v. .. .. ... ... ... ... 5 11 

32 mf. 350 v. .. .. ... ... ... ... 2 0 
18 mf. 350 v. .. .. ... ... ... ... 2 8 
16 mf. 450 v. Cardboard ... ... ... 3 9 
8mf. 450 v. .. .. ... ... ... ... 3- 
4 mf. 500 v. ., ... ., - 

18+8 mf. 450 v. All. Can ... ... ... ... 4)11 
COLLARD ELECTRIC (.RADIOPHONE. MOTORS with 12in 
turntable. A.C. only, 100-250 v.. £5'18'4. 
COLLARD ELECTRIC' UNIT with Magnetic ,Pick-up and 
Auto Stop. A.C. only, 100 -250 v., 29'13/6. 
COLLARD ELECTRIC UNIT with Crystal Pick -up. A.C. 
only, 100-250 v., £1112. 
COLLARO AUTO ('HANGERS with Magnetic Pick -up A.C. 
only 100 -250 v.. £22 414. 
CONRAD RIM DRIVEN ELECTRIC GRAMOPHONE 
MOTORS, with 91n. Turntable. Fixed Speed (78 r.p.m.) for 
200-250 v. A.C. only. 22 /17/6. 
R.107. ONE OF THE ARMY'S FINEST COMMUNICATIONS 
RECEIVERS. (See " W.W.," August. 1945). 9 valves, R.F. 
amp. osc. Frequency Changer, 2 I.F.'s (465 kris'), Second Detec- 
tor, A.V.C. M. amp. B.F.O. A.C. mains. 100 -250 v. or 12 v: ecc, m. 
Frequency range 17.5 to 7 me /s, 725 mole to 2.9 me /s. 3.0 tel.: 
me /s Monitor L.S. built -in. Complete. Write for full deta.ls. 
£16: 16 / -. Carriage Paid. 
ALL POST ORDERS TO JUBILEE WORKS. 1ST, LOWE :1 

CLAPTON ROAD, LONDON, E.5. 'Phone : Amherst 1713 
ALL CALLERS TO 152/3, FLEET STREET, LORD .N 

E.C.4. 'Phone : Central 2833. 
NEWeBRANCH : 207. EDGWARE ROAD, LONDON, W.2. 

'Phone - Ambassador 4033. 
All enquiries must be accompanied by ltd. stamp. 
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JHE Moulded cabinet of 
this Extension Speaker is 
attractive, of modern design 
and at home in .any surround- 
ings. It incorporates a highly 
efficient permanent magnet 
chassis, Min. diameter, having 
an impedance of 2-3 ohms. 
Also a volume control which 
is continuously variable. 

R. M. ELECTRIC LTD., 
TEAM VALLEY, 

GATESHEAD II 

-TYPE 3815 

Rflissziovmh 
LIST PRICE 

£2.14.6 

D.C. Voltage 
0 -75 millivolts 
0-5 volts 
0-25 
0 -100 
0-250 
0 -500 

D.C. Current 
0-2.5 milliamps 
0 -5 
0-25 
0 -100 , 

0-503 

A.C. Voltage 
0-5 volts 
0-25 ., 
0-100 
0-250 
0-500 

Resistance 

0- 20,000 ohms 0- 100.000 
0.-500,000 
0-2 megohms 

00--10 .. 

GUARANTEE: The registered 
Trade Mark " Avo " is in itself a 
guarantee of high accuracy and superi 
ority of design and craftsmanship. 
Every new AvoMinor is guaranteed by 
the Manufacturers against the remote 
possibility of defective materials or 
workmanship. 

e(otsN !.M Mee 

I 

1-e_e,c,c.s.c.on 
Ei_ECaR11CAE 

rESas%IG 
1 % 5ïT R!J IN 11M TS 

A dependably accurate instrument for testing and fault location 
is indispensable to the amateur who builds or services his own set. 
Stocks are now available of these two famous " Avo" Instruments. 
If you have any difficulty in obtaining one locally, please send us 
the name and address of your nearest Radio Dealer. 

The UNIVERSAL AVOMINOR 
(as illustrated) is a highly accurate moving -coil instrument, 
conveniently compact, for measuring A.C. and D.C. voltage, 
D.C. current, and also resistance; 22 ranges of readings on a 
3 -inch scale. Total resistance 200,00o ohms, 

Size : 4 }ins. x 3i ins. x rains. Complete with leads, inter - 
Nett weight : r8 ozs. changeable prods and croco- 

dile clips, and instruction 
Price : £8:80:0 book. 

The D.C. AVOMINOR 
is a 2I -inch moving coil meter providing 14 ranges of readings 
of D.C. voltage, current and resistance up to 600 volts, rzo 
milliamps, and 3 megohms respectively. Total resistance 
roo,000 ohms. 

Size : 4 *ins. x 3(ins. x rains. 
Nett weight : 12 ozs. 

Sole Proprietors and Manufacturers :- 
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
Winder House, Douglas Street, London, S.W'.l. 'Phone : VlCtoeio 3404 -9 

Complete as above. 
Price : £4 : 4 : 0 
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Lltzfocz (órg 
EVERY MONTH 

VOL XXV. No. 511 FEBRUARY, 15.3) 

COMMENTS OF THE MONTH 

A 

and PRACTICAL TELEVISION 

Oitot i.J.C1mm 

12% 

Television Poll 
ANEWLY formed television society is under - 

'taking what is called viewer research, 
because of the need for reliable statistics. 

To ensure a representative vote they have invited 
the participation of the Television Society and the 
Radar Association. Copies of the questionnaire 
have been distributed to the R.T.R.A. and most 
of the trade retailers in the receiving area. News- 
papers have been invited to bring the scheme to 
the notice of their readers. 

The society anticipates that at least 2,000 viewers 
will participate, and in this way about 200,000 
likes and dislikes will be recorded. 

An examination of the questionnaire which 
viewers are asked to fill in does not impress us. 
The viewer is invited to vote on a few plays, five 
musical compositions, six films, five foreign items, 
six items of variety and revue, nine documentary 
features, twenty -four regular features, thirteen 
games and sports items, and a separate question- 
naire for the children dealing with films and puppets. 

The general questions the viewers are expected 
to answer are : Do you view each convenient 
evening irrespective of the programme ? Are 
you in favour of the Monday -Friday afternoon 
programme (other than outside broadcast of national 
or sporting importance) being discontinued ? If 
the answer to the previous question is in the 
affirmative, would you prefer the 
evening transmission to be ex- 
tended ? Do you consider the 
present Alexandra Palace policy 
of repeating evening plays and 
features on another evening in the 
same or following week reason- 
able ? What degree of notice do 
you consider the television service 
has taken of the opinions obtained 
by their recent Viewers' Viewpoint 
census ? Speaking generally, what 
is your frank opinion of the 
standard of recent. programmes ? 

Are you in favour of an imme- 
diate visual or aural signal being 
televised when a transmission 
fault occurs (e.g., the superim- 
positi? u of a caption or series of 
" pips " on the sound channel at 
intervals) to avoid useless adjust- 
ment of controls and apprehension 
as to the development of a possible 
receiver fault ? Do you consider 
that television time should be 
used for the transmission of films 
or plays in French or other 
foreign languages ? Would you 

17th YEAR 
OF ISSUE 

BY THE EDITOR 

like the composite edition of the Newsreel televised 
on Sunday afternoon or evening in addition to its 
normal Saturday morning showing ? And in the 
light of your experience of viewing, present pro- 
gramme standard; and the price of receivers, would 
you advise a friend to buy a set ? 

We do not think that this questionnaire will find 
out anything which is not already known to the 
B.B.C. At the present time they are handicapped 
by the limited radius of'the transmissions, and they 
must naturally cut their coat according to_ their 
cloth, the cloth in this case being about 70,000 
viewers. 

It would be a waste of money at the present time 
to plan production on the same shale as for a viewing 
public of one million. As the television service 
expands doubtless the quality of the programmes 
will advance commensurately. 

Another aspect of the problem is that television 
technique is still advancing. It is good, but it can,. 
and must be, much better, and it has a long way 
to go before it can compare with its rival, the films. 
Productions are costly because they cannot be 
recorded except by the delayed film process. 
This means that even repeat programmes are 
almost as costly as the original production. Owing 
to the shallowness of the focal depth of the picture 
it is not possible at present to televise certain . 

types of programme. 
The defect of spherical aberra- 

tion on the tube itsolf is not 
Editorial and Advertisement Offices : 

"Practical Wireless," George Newnea, Ltd., 
Tower House, Southampton Street. Strand, 

W.C.2. 'Phone : Temple Bar 9353. 
Telegrams Newnes, Rand, London. 

Registered at the G.P.O. for transmission by 
Canadian Magazine Post. 

The Editor will be pleased to consider 
articles of a practical nature suitable 
for publication in " Practical Wireless," 
Such articles should be written on one 
side of the paper only. and should con- 
tain the name and address of the sender. 
Whilst the Editor does not hold himself 
responsible for manuscripts. every effort 
will be made to return them if a stamped 
and addressed envelope is enclosed. 1 

All correspondence intended for the j 
Editor should be addressed : The Editor, 1 
" Practical Wireless," George Newnes, ! 
Ltd.. Tower House, Southampton ! 
Street. Strand, W.C.2. ! 

Owing to the rapid progress Of the 
design of wireless apparatus and to our 
efforts to keep our readers in touch 
with the latest developments, we give 
no warranty that apparatus described 
in our columns is not the subject of 
letters patent. - 

Copyright in all drawings, photo - 

" PracticalndWirelessl" 
in 

reserved throughout the countries 
signatory to the Berne Convention and 
the U.S.A. Reproductions or imitations 
of any of these are therefore expressly 
forbidden. ' Practical Wireless " 
incorporates " Amateur Wireless." 

entirely eliminated. Altogether 
we do not think that viewers 
have much of which to complain. 
This is a case where we think 
the B.B.C. is doing as much as 
can reasonably be expected 
of it. 

The proposed extension of the 
service area of the television 
service of the B.B.C. by the 
opening of a new station in the 
Birmingham area, and the pro- 
posal to operate frequency -modu- 
lated ,regional, broadcasting 
stations at frequencies which are 
susceptible to interference from 
motor vehicles will undoubtedly 
increase the urgency and import- 
ance of reducing such interference. 

It is therefore desirable to 
obtain the widest possible circula- 
tion of the B.S. Code of Practice 
and the adoption of its recom- 
mendations by operators and other 
users of motor vehicles. 
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Broadcast Receiving Licences 
THE following statement shows the approximate 

numbers of licences issugd' during the year 
ending October 31, 1948. 

Region Number 
London Postal .. .. 2,107,000 
Home Counties 1,485,000 
Midland .. 1,615,000 
North Eastern 1,747,000 
North Western 1,470,000 
South Western 995,000 
Welsh and Border 657,000 

Total England and Wales 10,076,000 
1,068,000 

.. 185,000 
Scotland 
Northern Ireland ... 

Grand Total .. 11,329,000 

The above total shows an increase of 18,200 
over the figure for September 30. The total includes 
73,800 television licenses -an in- 
crease of 7.200. 

When a television set is installed, 
a special comprehensive licence 
costing £2 covering both sound and 
television programmes is needed. 
If the viewer holds an ordinary £1 
licence which has not run out, a 
refund of 1;8d. for every unexpired 
month of this licence can be 
obtained simply by presenting the 
licence at the counter of any Head 
Post Office with the television 
licence. 

Radiolympia, , 1949 
THE Radio Industry Council an- 

nounces that the 16th National 
Radio Exhibition (" Radiolympia ") 
will be held at Olympia, London, 
from Wednesday, September 28, to 
Saturday, October 8, 1949. There 
will he a pre -view with admission 
by invitation only on Tuesday, 
September 27. 

H.M. Queen Mary has again 
consented to be patron of the 
Exhibition. 

Radiolympia was last held in the 
autumn of 1947, no exhibition being 
held in 1948. The 1949 Exhibition 
will cover radio and television 
studio equipment, transmitters and 
receivers ; radio , equipment for 
world -wide and short -distance 
communications ; navigational aids, 
including radar ; electronic indus- 
trial processes and controls, measur- 
ing and testing instruments, 
batteries, valves and components 
of all kinds. 

Intending visitors, from overseas are asked to 
inform the Radio Industry Council, 59, ßu -c11 

Square, London, W.C.I. 

Pictures Can be Wirelesse.d from Singapore 

CAI3LE 
& WIRELESS announce that photo - 

telegram service is now open from Singapore 
to London. Commonwealth rates -£5 for a picture 
up to 24 sq. ins. and proportionately for larger 
sizes -will be charged. 

Sir Ernest Fisk Receives Royal Society of Arl- 
Silver Medal 

BACK in England from his recent trip to Canada, 
Sir Ernest Fisk, Managing Director of Electric 

and Musical Industries Limited, has received the 
Silver Medal awarded to him by the Council of the 
Royal Society of Arts for his paper on " The 
Development of Sound Recording and Repro- 
duction." 

NEW TELEVISION TUBE TESTER 
Part of the Sylvania research staff that recently built an automatic 

recording spectroradiometer, for precise measurement of television 
viewing tube light output. witness final laboratory tests. Production of 
the instrument, which will be used in production quality control in 
commercial television tube production at Emporium, Pa., was under the 
direction of A. E. Martin, supervisor or the photonic section and shown 
at far right. Constance Lingenfelter, standing next ro him,. will supervise 
applicattsnf of the instrument in commercial production. Other par - 
ticipafets in the research project, left to right, are Salvatore Roberto, 
who directly supervised development, having previously worked on 
similar instrument 'for fluorescent lamp measurements ; Albert Rarin, 
who drafted exact design of precision components ; and George Landis, 
expert machinist. R. M. Klein, not shown ábozie, helped solve many 

of the electronic circuit problems. 
1- 
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Sir Ernest Fisk's paper which was read before 
the Society during the last session, has been 
described as one of the most comprehensive and 
authoritative ever written on the evolution of 
sound recording and reproduction.. 

Mass Viewing 

AT what was probably the biggest demonstration 
to popularise television in this country since 

Radiolympia, the Radio Industry Council staged 
recently a two -hour programme at the Pillar Hall 
Restaurant, Olympia, for staff of Lyons of Cadby. 
Hall. - 

Specially installed for the occasion, 25 sets of 
different tÿpes were used. The Alexandra Palace 
transmission was preceded by talks given by Mr. 
G. W. Godfrey, of the Radio Industry Council, ` 

and Col. D. Wolfe- Murray, liaison officer, B.B.C. 
Television, who " explained " television to the 
awlience of 400. 

Highspot of the evening for the Lyons viewers 
was the appearance in " Picture Page " of their 
colleague, Mr. F. E. Jacobs, who decorated the 
firm's wedding cake for Princess Elizabeth. He 
was demonstrating the _art of Christmas Cake 
decoration before the cameras at the Alexandra 
Palace studios. 

Canada Tests Mullard Moisture Meter 

rXHAUSTIVE tests were recently made on 
ten moisture meters, in their Grain Research 

Laboratories, by the Board of Grain Commissioners 
for Canada. 

Instruments for these tests were submitted by 
, the United Kingdom, the U.S.A. and Canada. 
Announcing the results, the Board reported : 

The Mullard, Moisture Meter proved to be 
the most accurate of those obtained from the 
United Kingdom ; the error of prediction of the 
instrument was ±0.48 per cent. . .." 

" The major investigation," states the report, 
" involved the study of 160 samples of Canadian 
hard red spring wheat covering a wide range of 
moisture contents. As none of these samples was 
either dried or wetted, the investigation represents 
the field conditions which meters might be expected 
to meet in this country. Duplicate determinations 
were made with all meters, and the split vacuum 
method and the Brown -Duvel (oil distillation) 
method were used as controls. In addition, deter- 
minations were made of the bushel weights, 
thousand -kernel weights and ash contents of the 
samples, so that the possible effect of these factors 
on the accuracy of the meters might be studied. 
A separate study was also made of the instruments." 

Exhibition of- Components and Test Gear 
The Radio Component Manufacturer's Federa- 

tion is holding its sixth annual private 
exhibition of British components and test gear in 
the Great Hall, Grosvenor House, Park Lane, 
London, W.1, from March 1st to 3rd. For the first 
time valves will be among the exhibits which will 
cover every type of component for the radio, 
television, electronic and telecommunication in- 
dustries. About 100 firms will exhibit and there 
will be special facilities for manufacturers, agents 

and engineers from abroad. Admission is by 
invitation which will be sent on application to the 
Secretary, R.C.M.F., 22, Surrey Street, Strand, 
London, W.C.2. 

Philco Changes 

RADIO & TELEVISION .TRUST,- LTD., in 
conjunction with its subsidiary, Philco Radio 

& Television Corporation of Great Britain, Ltd., 
have concluded arrangements with their leading 
U.K. distributors, who are forming a company to 
continue the distribution' of Philco British -made 
radio and television sets and other Philco products 
thotiughout the United Kingdom. For this purpose 
the franchise of the Philco Corporation of Phila- 
delphia, U.S.A., will, by mutual consent, be 
transferred to the new organisation. The new 
organisation will be taking over the finished and 
service stocks of radio and television sets from the 
old company, thus ensuring continuity of service e 

and distribution. 
Philco (Overseas), Ltd., the recently formed 

British subsidiary of Philco Corporation, will 
cover the manufacture and technical engineering 
of British manufactured Philco products, thus 
ensuring the continuation of the high standards 
always associated with the name Philco. 

The Delius Fellowship 

SIR THOMAS BEECHAM, Bart., recently in- 
troduced a new H.M.V. recording of Delius' 

Opera, " A Village Romeo and Juliet," which has 
been made under his direction for the Delius 
Fellowship. A short address was given by Sir 
Thomas and was illustrated by excerpts from the 
recordings. 

New Amateur Bands 

THE G.P.O. has advised the Society that as 
from January 1st, 1949, a number of new 

bands have become available to U.K. amateurs. 
All bands éurrently in use, will continue to be 

allocated. In addition the bands 144 -145 rife /s, 
1,215 -1,300. me /s, 5,650 -5,850 me /s, and 10,000- 
10,500 me /s will become available. . 

Frequency modulation as well as amplitude 
modulation will be permitted on all bands from 
420 me /s upwards, and on all these bands as well 
as on the 144 -146 me /s band an input power of 
25 watts will be permitted. 

The G.P.O. has now agreed that U.K. amateurs 
may continue to use the 58.5 -60 Mc /s band for 
a further period -probably until March 31st, 
1949. 

s 

Television Relays 

WE understand that agreement has been 
reached between the B.B.C. and the 

cinema industry under which the B.B.C. will be 
afforded facilitiès for televising British feature 
films in exchange for thè right for certain cinemas 
to relay television programmes. At the time of 
going to press no details or dates have been 
received. 
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Using the Oscilloscope -4 
In This Article H. R. McDERMOTT 

Monitor and the Production 

/ MOST useful device in the amateur trans- 
mitting 1 mitting station, or any other for that 
matter, is one that enables you to keep a 

constant check on the percentage modulation of the 
radiated wave. Such an instrument, using cathode - 
ray technique, is easily made, using only a basic 
oscilloscope, i.e., tube and power supply, and a 
radio -frequency amplifier which may be a single 
valve, resistance coupled. 

A particular advantage of this method is that 
no time -base is required, with resulting low cost; 
also, the instrument is easily calibrated in terms of, 
modulation percentage. In Fig. 15 are shown the 
basic details of the instrument. 14, will be observed 

Vertical Deflection 

if it 

i 

oo %_ 
5o'ó= 

Zero = 

Modulation 

Zero _ 
soi 
oo= 

Meter 

e 

Carrier Modulated 100? Mask With Slit Placed Showing increase In Over Tube Screen Deflection 

Fig. 15.- Method of masking tube and obtaining 
modulation indications. 

from this that with no modulation a vertical line 
B-B is drawn out by the spot, and as the modulation 
level is increased this line expands symmetrically 
about the dotted horizontal base line. It is easily 
seen that when the modulation level has reached 
100 per cent., line B -B will have expanded to 
twice its original length, and it is on this fact that the 
calibration is based. If the line did not expand in a 
linear manner, calibration wod id not present so 
-iasy a problem. 

From Fig. 15 it is seen that a mask is used in 
front of the cathode -ray tube screen, this being to 
increase the effectiveness of the vertical deflection 
and also to enable calibration marks to be easily 
placed. This mask is made of stiff card or tin, 
painted black with a narrow vertical slit in the 
centre ; this can be one eighth to one sixteenth of 
an inch wide. The R.F. amplifier is connected as 
previously described for the wave envelope modu- 
lation teats, and may be the regular oscillograph 
vertical amplifier, if this is suitable for radio 
frequencies. 

Calibration 
With the transmitter and modulation monitor 

switched on, the transmitter being unmodulated, 
a short vertical deflection will appear on the screen. 
This is equivalent to B -B. Adjust the height of 
this line by means of the vertical amplifier gain 

Describes a Modulation 
of Valve Curves 

control so that it is just under half a screen diameter 
in length and adjust the line to a central position, 
as in Fig. 15, so that. it is visible through the slot 
in the mask. Next, mark on the mask, in white 
preferably, two short horizontal lines, at the extre- 
mities of the trace. The mask is then removed from 
in front of the screen, the remainder of the calibra: 
tion being done with the aid of a ruler. Measure 
line B -B and make two further marks on the 
mask top and bottom of lino B -B, half the length 
of B -B, above and below B -B. Mark these each 

Vertical 
Deflecting 

Coils 

8 
1+ 

HT 
Supply 

Horizontal 
Amplifier 

r- 

Vertical 
Amp'f r 

¡Bias 

MIN 

HT 
Supply 

Horizontal 
Amplifier 

Fig. 16. -On the left (A) - circuit for obtaining . 

Eg /la curves when magnetic deflection is used, and 
at B (right) the modification required for electrostatic 

deflection. 

100 per cent., and the original marks " Zero," as 
Fig. 15. The space between zero and I00 per cent. 
can then be divided, in a linear manner, and 
marked with other desired levels of- modulation. 
Fifty per cent. modulation will be halfway between 
zero and 100 per cent., and so on. 

In operation, a vertical line will be seen moving 
up and down as the degree of modulation rises and 

Resultant 
Shown On 
Screen 

Input To 
Horizontal Plates 

Input Tc 
Vertical 
Plates 

Fig. 57. - Simultaneous 
application of two E.M.F.s 
.of the same phase and fre- 
quency to horizontal and 
vertical plates (Sinusoidal). 
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falls, giving a continuous indication of the modu- 
lated carrier wave. It is always desirable to keep a 
constant check on the modulation level in order to 
prevent distortion and interference with neigh- 
bouring stations during loud passages. There is 
thus no need for the amateur to ask other " hams " 
for information regarding his modulation level- 

Resultant 
Trace On 
Screen A 

- 
A 

Distorted 
Anode Current 

Waveform 
To Vertical 

Plates 

Fig. i8.- Result of dis- 
torted wave (la) applied to 

vertical plates. 

Sine Wave Grid input 
To Horizontal Plates 

he has it in front of him. If you have an oscillo- 
graph, this can be used as described ; or the monitor 
may be built in to your control desk, giving a very 
efficient and professional touch. 

Valve Characteristic Curves 
A most interesting application of the oscillograph 

is tli0_ visual examination of the characteristic 
curves of radio valves. The curve connecting grid 
volts and anode volts is referred to as the Eg/Ea 
curve, and that connecting grid volts and anode 
current the Eg /la curve. These well -known curves 
are normally plotted with the aid of a milliammeter 
and voltmeter for each set of operating conditions 
of the valve. This, as you can imagine, is a laborious 
job, and when the conditions are such that the valve 
runs into considerable grid current, it is dangerous 
for the valve, as saturation anode current will 
flow and the cathode disintegrate. With the oscillo- 

J (c) 
Fig. 2.o.-Typical traces obtained as explained on 

the next page. 
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graph method the whole of the valve's curve is 
shown in an instant on the screen. Also, as this 
method entails only a transient application of the 
required voltages, operation of the valve under 
conditions far from normal can be achieved with no 
risk of damage to the valve. 

Typical Circuits 
Typical circuits for the measurement of the 

Eg /Ia curve are shown in Figs. 16 A and B. An 
alternating E.M.F. is applied to the valve under test, 
the frequency is not very important and 50 cycles 
will do as it is easily obtainable from the mains. 
This alternating voltage is fed to the horizontal 
plates of the oscillograph via its amplifier and is, 
in a way, a time -base, although not in the usual 
accepted meaning of the name. If electromagnetic 
deflection is used in the oscillograph, a suitable 
circuit is as Fig. 16A, the deflecting coils being in 
series with the anode of the valve. If, as is more 
usually the çase, electrostatic deflection is used, a 
small resistor of the order of 200 ohms is introduced 
in the anode circuit in order to tap off a potential 
varying in phase with the anode current. 

{ Sine Wave Grid Input 

It Is known that the alternating grid voltage and 
avide current are in phase, so what we are really 
doing is applying to the oscillograph an alternating 
E.M.F. of the same phase to both X and Y plates, 
with the result as shown graphically in Fig. 17. In 
this set of conditions of anode and grid voltages it is 
obvious that the variations in anode current are 
replicas of those of the grid input potential ; in other 
words, the circuit is acting as a distortionless 
amplifier. This straight line is produced only when 
distortion is nil. The angle that it makes with 
the horizontal is governed by the amplitudes of the 
signals at the tube deflection plates, these being 
varied by the oscillograph amplifier gain controls. 

Distorted 
Wave 

At Anode 

Fig. 19.- Example of 
`top bend' clipping 

action 

Another Effect 
The next effect to consider is that in which the 

anode current variations are not replicas of the 
alternating grid potential. Say, for instance, that 
the amplitude of the A.C. input is so large that grid 
current flows resulting in the peaks of anode 
current being clipped by the:top bend in the.Eg'Ia 
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characteristic curve (Fig. 18) of the valve. How this 
state of affairs is shown on the oscillograph screen 
is indicated in Fig. 19. The sinusoidal grid E.M.F. 
is fed to the X plates and the clipped anode current 
waveform applied to the Y plates. The characteristic 
top bend as shown in the curve of Fig. 18 is self - 
evident in the trace shown on the screen, Fig. 20b. 

Other sets of conditions are just as easily shown 
in the visual method just described. If, for instance, 
the grid bias applied to the valve were so large as to 
make the valve operate near the point of cut -off, 

Fig. 2t. -A more practical 
circuit for obtaining Eg /la 

curves.. 

the negative peaks of the anode variations would 
be clipped to some extent and the resulting trace 
would be similar to Fig. 20c. The final case is that 
in which the grid input potential is so large or the 
bias so small that bot_ h positive and negative peaks 
are clipped, resulting in the curve of Fig. 20d. 

More Practical Circùit 
A more practical circuit for examining Eg /la 

curves is that shown in Fig. 21. The mains trans- 
former supplies about 40 volts r.m.s. to the grid 
of the valve under test, this voltage being adjustable 
by means of the 10,000 ohm input potentiometer. 
The cathode bias resistor may also be made variable, 
so as to provide easy adjustment to the conditions 
of amplification. The resistor R may be 'either the 
actual lead of the valve or a few hundred ohms 
as in Fig. 16b ; a point to note here is that if appre- 
ciable capacity or inductance is present. in the 
anode circuit the go and return traces of the spot 
will not be coincident and the " curve " may widen 
out as Fig. 20e. This corresponds with the conditions 
present in Fig. 20e, except that phase shift is evident 
in the circuit. In some capes phase shift is very 

Fig. 22.- Circuit for taking la /Ea curves, 

important and we will consider this further when 
we come to deal with amplifier characteristics. If 
your oscillograph amplifier is subject to phase 
shift then this effect will make itself evident on 
the screen. 

la /Ea Curves 
The production of Ia/ Ea curve is quite straight- 

forward and the circuit for this is given in Fig. 22. 
Note that the cathode of the valve is considerably 
negative with respect to earth and take care not 
to touch same if the H.T. is at all high. The diagram 
is self -explanatory, R being again about 200 ohms 
and the bias and H.T. potentials being adjusted as 
required for the particular valve under test. One 
point not previously mentioned is that you can, of 

Fig. 23. -A typical 
Falla curve of an S.G. 
valve. Note the nega- 

tive resistance dip. 

ra 

Ea 

course, test valves other than triodes by these 
visual methods by simply arranging a suitable 
potential for the screening grid or grids; making 
sure that the supply is well decoupled. For most 
output pentodes the screen is connected directly 
to H.T. positive or the top of the anode lbad and 
so is easily done. The curve for a typical screened 
grid valve is probably the most interesting to see, 
and this is shown in Fig. 23.. A pentode valve would 
not have the negative resistance dip of the screened 
grid valve. 

Should the traces obtained in any of these tests 
appear to be the wrong way round, reverse the X 
and Y inputs in turn until the trace assumes its 
correct position. If desired, these tests can be made 
using the valves and power supply of any available 
amplifier, but care should be exercised when 
using the circuit of Fig. 22, due to the position of 
the earth connection. 

Mullard Electronic Tube for the Measurement of 
Acceleration. 

THE: accurate measurement and recording of 
acceleration by electronic methods is made 

possible by the DDR100 Accelerometer Tube 
recently announced by Mullard Electronic Products, 
Ltd. This device is basically similar in construction 
to an all -glass valve 'of the loctal type, and has the 
advantage that it may be mounted in any attitude. 
This feature, coupled with the high -output and 

cellent response of the tube at low and zero 
frequencies, enables it to be used with great 
advantage as a low mass pick -up for measuring - 
and recording the acceleration and vibration of 
high velocity elements. One of the chief advantages 
resulting from the high output of the tube is that it 
makes possible the observation and recording of 
acceleration without the necessity of using a special 
high gain amplifier. This is a desirable feature in. cer- 
tain flight tests in aircraft, and among the numerous 
applications of the tube to aeronautical research., 
is the measurement and recording of vibration on 
aircraft in flight. 
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1 Twin-cianne1 Radiogram 
A Radiogram Using Separate Bass and Treble Amplifiers and Multi -speakers 

By E. D. WARD 

THE crippling purchase tax on radiograms and 
the liking of light .oak furniture prompted 
me to construct a complete radiogram, 

with cabinet, and I now possess a gram. equal to 
anything (if not better) than can be bought com- 
mercially, and it also matches my furniture, and 
this I' could not possibly achieve with any commer- 
cial job, aM there are no light oak grams. on the 
market, to ' my knowledge. The total cost was 
less than £50. 

What was wanted was a circuit that could give a 
'fair output with good quality and the. ability 
'to bring out the bass and treble with separate 
controls ; circuits using 807s in push -pull are all 
very well, but who wants such an output for a 
medium -size room ? Even on my gram. the 
volume is only half -way unless I want my neighbour 
to hear as well. 

The Circuit 
The twin channel amplifier is not a new idea ; 

the Americans have been using it foi` years, but 
the results are excellent, especially when all the 
speakers are mounted on one baffle. 

The frequency- changer and I.F. stages were 

bought already wired up (there are a few to choose 
from nowadays), but when I started work on mine 
there was only one available. 

The detector and pre -amp. is quite conventional, 
using a 6Q7G the output of which is fed into it 
phase splitter (6C5). The output from the anode 
of the 605 is taken straight to the output valve 
used for thé bass (6L6G). 

From the cathode of the 6C5 the output is fed 
to the triode portions of an ECC34, one triode 
amplifiying the bass and on( the treble. The 
output from the bass triode is fed into the grid 
of the 6L6G, as well as the output from the anode 
of the 605, these signals both being in phase with 
each other. 

The output from the treble triode is fed into a 
KT61 steep slope tetrode working two Bin. speakers 
in series. 4µF decoupling and careful screening 
are used iri the twin triode stage to prevent hum., 

The 6L6G works a 10in. speaker, and the three 
speakers are mounted on a single baffle, the 10in. 
in the centre, with an Bin. either side. 

Originally the 6L6 worked a 15in. speaker, but 
when it came to cabinet' construction I sacrificed 

rWO 8" SPEAKERS 
IN SERIES 

Circuit of the radiogram described above. The 
frequency changer and I.F. components within 
the dotted line are part of the ` tuning heart." 
The mains transformer is a heavy duty 400 -0 -400 v. 
150 mA., 6.3 v. and 5 v. The choke is 400 Q. 
A list of the remaining parts will be found on page 54. 

MAINS 
TO MOTOR 
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LIST OF COMPONENTS 
R1-100kQ. 
R2-500k2. 
R3-2M0 (all volume). 
R4-50k2. 
R5-150k2. 
R6-2,300Q. 
R7-2M0. 
R8-1MQ. 
R9-50k2. 
R10-100kQ. 
Rl1-1k0. 
R12-50kQ. 
R13-5Uk2. 
R14-1M2 (bass 

volume). 
R15-15kQ. 
R16-50kQ. 
R17-15kQ. 
R18-50kn. 
R19-v1,6000. 
R20-50kQ. 
R21-.25M0 (treble 

volume). 
R22-100kQ. 
R23-100kQ. 
R24-1 Mn. 
R25-170Q. 

V1-6K8G. 
; V2-6K7G. 

3Q7G. 

R26-1M0. 
R27-1000. 
C1-.0001 pF. 
C2-.02 pF. 
C3-4 pF. 
C4-25 pF. 
C5-50 nF. 
C6-.1 pF. 
C7-.05 pF. 
C8-25 pF. 
C9-.1 pF. 
C10-.1 pF. 
C11-.05 t.F. 
C12-1pF. 
C13-4 pF. 
C14-.0005 F. 
C15-25 pF. 
C16-.1 pF 
C17-.1 pF. 
C18-.1 pF. 
C19-25 pF. 
C20-.0023 pF. 
C21-16 pF. 
C22-16 pF. 
C23-.0023 pF. 
C24-25 pF. 

VALVES 

this so that a record cupboard could be built under 
the speaker network. 

To complete the unit I chose a Garrard RC60 
changer, but there are several others that can be 
obtained these Boys. 

When all the speakers are mounted on the baffle 
it is essential that they are all in phase with each 
other, otherwise all the bass will disappear; eeriest 
pha!§ing may be readily achieved by trial and error. 

The Cabinet 
The cabinet was made from a utility tallboy, 

and before I started to carve it up I measured out 
all the wood that would be available. By careful 
planning, the only piece I had to buy was the 
speaker baffle- everything else was on the tallboy. 
It doesn't need a skilled man to convert the cabinet, 
and the only other tool that is needed apart from 
the usual tools is a joiner's clamp. A lid stay 
aid hinge with some green felt for the top of the 
cabinet completed the job. 

The louvres on the front of the cabinet are made 
of beech, french polished to contrast with the 
light oak, and the speakers are faced with some 
dark green cloth stretched taut over the baffle. 

V4-6C5. VV5-ECC34. 
V6-6L6G. 
V7-KT61. 
V8-5U4G. 

MINISTRY APPEALS TO HOUSEWIVES 
Keep Waste Paper separate, dry and clean 

for salvage. 

Three -valve Receiver - generator 
Further Constructional Details of the Combined Receiver- signal Generator 

By F. G. RAYER 

Calibration from Broadcast Stations 

Though various dial- readings may he obtained 
by listening to B.B.C. and other stations with the 
unit, it ie best to set the.switch to " Oscillate " and 
carry out calibration in conjunction with an 
ordinary receiver. If the latter is a straight set, 
only a very short aerial 
should be used and the 
reaction control should be 
used in the usual way to 
obtain maximum sensitivity 
and selectivity. 

Take a wire from the Screened 
" R.F. Output " socket of l ead 
the oscillator and place this 
near the aerial lead -in of the 
receiver. Now tune in a 
B.B.C. station, afterwards 
tuning the oscillator until 
its note is heard on exactly 
the same frequency. Note 
down the frequency and dial 
reading. After making a 
number of readings in this 
way advantage can be taken 
of the harmonics which will 
be heard. The. second har- 
monic will be 'heard when 
the oscillator is tuned to half 
the frequency (or double_ the 

wavelength) of that at which the receiver is set. 
For example, tune the recèiver to the North 
transmitter, operating on 449.1 m., 668 ke /s. 
Tune to this with the oscillator set on range 4. 
After noting the reading, switch to range 5. Tune 
until the oscillator note is heard at reduced volume. 
This will be 898.2 m., 334 kc/s. 

Phones 

RF Output 

4 F Output 

(C9)-"Ni 

Switch 

Panel Flanges Bolted 
To Metal Cabinet 

® 
MC, 

2 3 
4 

5 
.' `,6 

wand 
Switch Oscillate -Receive 

Switch 

Link J 
Volume 
Control 

Reaction 
Control 

Test Prod 

Fig. 7. Panel layout and identity of thé. various controls. 
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By a similar procedure all the ranges can be 
fully calibrated. The Third Programme will provide 
'514.6 and 1,029.2 m. If the oscillator is left at 
1,029.2 m. and the receiver tuned to the signal 
on the long waves, then the receiver can be left 
in its turn and a calibration point of 2,058.4 m. 
obtained by tuning the oscillator on range 6 until 
the harmonic is heard. The long -wave Light 

i 

LIST OF COMPONENTS 
.0005 pF low loss tuning condenser with reduction 

drive. 
.00025 pF. low toss reaction condenser. 
Two 30 pF. pre -set condensers. 
.0001 pF, .001 pF, .005 pF, and .1 pF fixed 

condensers. 
2 -pole 6 -way switch. 4-pole 2 -way switch. 
(Coventry Radio.) 
3 -point on-off switch. 
.1 megohm potentiometer. 
Two 500 ohm, two 10,000 ohm, .1 megohm, and 

1 megohm resistors. 
All -wave H.F. choke. 
1 :3 or 1 :5 L.F. transformer. 
Three 4 -pin valve holders. 
Tuning coils, with reaction windings, for 10 to 

3,000 metres. 
Screened flex, sockets, terminals, metal panel. 

chassis and cabinet, etc. 

Programme transmitter, besides providing a reading 
for 1,500 m., -will also enable the oscillator to be 
calibrated on 3,000 m. and so on. 

A few tests with receiver and oscillator in this 
way will soon show that the procedure is really 
very simple in practice. No difficulty should arise 
if it is remembered.that harmonics will be heard 

only when the oscillator is tuned to a lower 
frequency than the receiver. For example, if the 
receiver is tuned to 200 m. the fundamental will 
be heard when the oscillator is also tuned to 200 m., 
and 'the harmonic whets the oscillator is tuned to 
400 in. But if the oscillator is set to 100 m. nothing 
will be heard. 

The reaction condenser in the generator should 
be left set at maximum while such calibration is 
undertaken. When the switch is turned from 
" Oscillate " to " Receive " an extremely slight 
variation in dial -settings will arise because of the 
change in internal capacities. But if leads are short 
and well spaced this change will. be so small as to 
be of no importance and the unit can be used for 
listening with the same calibration holding good. 

Ultra- short -wave settings on a receiver can b.e 
checked by switching the generator to range 1 and 
listening for the second harmonic, whièh will be heard 
at twice the frequency (half the wavelength). For 
example, if the oscillator is set at 12 metres its 
note will be heard on 0 metres also. 

A.F. Circuit Testing 
If the test prod is connected to the " A.F. 

Output " socket an audio -frequency signal is 
obtained, the internal condenser guarding against 
short circuits via apparatus being tested. Beginning 
from the loud speaker, the plod can be applied to 
point after point throughout the L.F. amplifying 
section of a receiver. This will immediately show 
where a fault causing an absence of signals is 
located. 

I.F. Circuits 
To test these, plug the prod lead into the R.F. 

(Continued on page 86) 

Fig. 8.- Testing points in a standard superhet. x-6 are 
A.F., 7 -Io I.F., II -13 R.F. and I4 -15 oscillator. 
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Television Syn 
Eebruàry, 1949 

Scpara.tor 
A Double Limiter and Clipper" By D. HEALEY 

MANY readers who have built their own 
television receivers and are situated outside 
the service area of Alexandra Palace 

will no doubt have experienced difficulty in 
obtaining stable synchronising of the, time -bases, 
due to varying conditions and fluctuating signals. 

The writer's own -built receiver, operated at 
75 miles from Alexandra Palace, gave trouble of this 
kind, and, after several arrangements had been tried, 
the one given in the following circuit gave the best 
results over long periods, synchronising being rock 
steady if the signal output: of receiver was above. 
5 volts. 

It can be seen from the circuit that it consists of 

Diode 
la 

Clip 
Level 

Q 

Output 
Short - 

/C i-cuited 
By Diode 

- - Iv 
Approx. 

Fig. 2. Hpw the picture impulses are 
shorted and the negative pulses obtained. 

a diode separator followed by a valve amplifier 
having a low voltage on its anode and screen. 
By using this type of arrangement double limiting 
is achieved and all sync pulses are brought out 
at, the same level. 

How it Functions 
The action of the separator is as follows : Positivo- 

going video signals aro fed to the diode anode yia 
R2, which prevents short 
circuit of tube input, its 
cathode being biased to + 1 

volt .above " no signal " level 
by R4, R5 and decoupled 
by Cl. When the input rises 
above this level the diode 
conducts, short -circuiting the 
output, thus , producing neg- 
ative -going sync pulses of 1 

volt at its . anode. These are 

LIST OF PARTS 
Ct -25, «F 25v. R- 150k!á 
Cs -.1/IF R6-1mQ 
C3-25 /,F 25v. Rs -10kD 
C4 -.05hF R5 -20kQ 
C5- 00lpF R9,30kQ 
Ca- .001µF Rio -100kQ 
C7-2pF Rii-4,71c52 
Ri -1mS2 Ris -100kQ 
R:: -skil Ria -100k9 
R: -56kQ R14-100k9 
Ra -4.7k12 Ri3- 47k 12 

# ve 
input 

Ceth000 
Follower 

then fed via C2, R7 to the grid of the amplifier, 
R7. being inserted to limit the effects of noise 
on the tips- of the sync pulses which may occur 
on heavy interference. 

The anode and screen of the valve have only a 
low value of H.T., which causes the valve to cut off 
when the input exceeds approximately .7.ï volts, 
the amplified pulses appearing at the anode and 
screen, from where they are fed to the time -bases 
through suitable filter circuits. 

Details of the original circuits used are included 
in the diagram, but any type of normal filter circuit 
can be used without upsetting the Working of the 
separator. 

If pulse's of opposite polarity are required for 
other typés of time -bases, readers will, no doubt, 
be able to modify the circuit so as to work the 
amplifier on 
the upper bend 
of its curve 
instead of the 
tower bend, Cut Off 
thus producing Action 
negative pul- Of Diode 
ses at the 
anodo of 
amplifier. Current Pulses 

"Output -ve. 

Ia 

_l 

Fig. 3.- Negative -g o i ng 
output pulses. 

EA5O EF50 

R3 

R8 
vwnnr- 

R9 

MIMI C4, 

TR/2 R/3 

t 

Fig. 1.- Theoretical circuit 
of the separator. 

Rl4 

Frame 
Thyratróh 

:?R/5 Line 
Thyratrcn r 
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" Caesar's Mistress" 
CÆSAR'S wife must be above suspicion. So 

wrote Julius Caesar about 100 years before 
the birth of Christ. This month the Editor has 
delegated. to me the delicate task of reviewing 
two books, each of which indicts the B.B.C. and 
endeavours to prove that so far from Caesar's 
wife being above suspicion, Caesar's wife was very 
much all things to all men. - 

The first book, by Maurice Goreham, is entitled 
" Sound and Fury," and it is published by Percival 
Marshall (a new venture for that house which has 
specialised in technical handbooks), and the other 
is entitled " Caesar's Mistress," written 13,3, Wing 
Commander Geoffrey Cooper, M.P., and published 
by Venture Publications, Ltd. 

This second volume has as a sub -title " The 
B.B.C. on Trial," and in some respects it is a 
tendentious book in'spite of the author's evident 
desire to be impartial in his criticisms. 

You will remember the words of William 
Shakespeare, " Caesar's thrasonical brag of ' I 
came, saw, and overcame,' " a variant of veni, vidi, 
v ei. 

The B.B.C., of course, was one of the earliest 
examples of nationalisation ; or rather it is a 
development of the nationalisation of the Post 
Office after Sir Roland Hill had introduced the 
penny post in 1840. The theme running throughout 
the book is a warning that if no effective curb is 
placed on the extending bureaucratic control of 
Government departments and quasi- Government 
departments into which these nationalised corpora- 
tions 'are developing, we shall stifle the initiative 
of the individual workers employed in them and the 
vigour of our national life, resulting in seriously 
retarding progress of our economic recovery. 
There may be some who feel that this is a strange 
doctrine to be promoted by one who won the 
Middlesbrough West election for Labour in 1945. Not 
that I quarrel with his decision. It must be 
admitted that the author speaks with some authority. 
He first raised the subject of the defects in the 
B.B.C. organisation during- a debate on it in 
Parliament on December 11th, 1946. 

This debate, which was widely reported, and the 
report which followed the investigations carried out 
by Sir Valentine Holme, K.C., brought in much 
evidence, and many letters requesting a fuller 
investigation than it was possible for Sir Valentine 
to make. Therefore, Wing Commander Cooper 
undertook the investigation himself, and his book 
it the result. The B.B.C. is peculiarly liable to 
attack. Indeed, when it ceases to be, it will not 
be doing its job. 

It is impossible for a service of this kind to be 
planned to please all of the people all of the time. 
There is, in my view, too much broadcasting. 
You cannot expect to go to the theatre three times 
a day every day in the year and hot become sated 

with it. Therefore, the question arises as to whether 
we need radio programmes from seven in the morn- 
ing until midnight every day in he year. 

As one of the very first people in this country to 
build a radio transmitter and a radio receiver 
(I am speaking of the days of the coherer, and 
before transmitting licences were required), I 
cannot help reeling -that there was greater joy in 
listening to the infrequent programmes of atrocious 
radio and musical quality than there is to -day. 

I see no reason why there should be centralised 
education through the schools by the B.B.C. 
I see no reason why so much programme time should 
be given to dance music, nor to classical music. 
In fine, I suggest fewer programmes and on certain 
days of the week evening programmes only. 

Wing Commander Cooper stresses the need for 
the integrity of officials to remain unimpaired. 
He endeavours to make a case to show that B.B.C. 
officials' have departed from what is commendable 
in its practices. It is impossible to read his book 
without coming to the conclusion that he makes out 
a case against the B.B.C., charging them with 
partiality, favouritism, prejudice, victimisation, 
interference with the private lives of the B.B.C.. 
staff, and he demands a public inquiry. 

As a consistent critic of the B.B.C. myself, I 
have confined my attention to the programmes and 
have not been concerned with the inner workings 
of the B.B.C. 

This book presents the case for the prosecution, 
so toSpeak, and it invites a reply from the B.B.C. 
through a public inquiry. 

When Julius Caesar divorced his wife, Pompeia, 
but declared at the trial that he knew nothing of 
what was alleged against her and Claudius, the 
co- respondent, he was asked why in that case 
he wished to divorce her. He replied, " because 
I would have the chastity of my wife clear even of 
suspicion." We must remember also that having 
rid himself of Pompeia, he took unto himself a 
mistress, Circumstancia, and as the author points 
out he made her mistress of the senses of seeing and 
hearing, of the spoken word of music and of song. 
It may be that the inquiry for which we ask would 
rid Caesar's wife of suspicion and in that case the 
B.B.C. would be free of the' necessity for taking 
unto itself a mistress. 

What would happen, however, if the charges are 
established ? The B.B.C. is- now such a vast 
intricate organisation, built on the sandy soil of 
muddle and incompetence in its early days, 
that it would be quite . impossible, in my view, 
to reorganise it. An entirely new establishment 
would be necessary. 

And here I am at the end of my space, so I 
must defer commenting on Maurice Goreham's 
book until next month. In the meantime I 
think it important to say that one should not 
read one book, but both. 
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The Diode Detector 
The Functions of the Diode and Its Various Circuits Explained 

By " EXPERIMENTER " 

THE diode is probably the most popular type of 
detector in use to -day : it is employed in 
practically all superheterodyne receivers and 

in quite a-number of straight sets. The fact that 
it gives very little distortion and can easily provide 
a negative voltage suitable for A.V.C. purposes are 
two of its most attractive features. There are, 
however, a number of occasions when the diode 
circuit connections are not quite obvious ; for 
example, in a T.R.F. receiver the diode section of 
a double -diode- triode may be required to give an 
A.V.C. voltage and, at the same time, to permit 
one side of the tuning capacitor to be earthed. 
This article has been prepared with the object of 
suggesting suitable circuits to meet such require- 
ments. 

Fig. r. Fundamental 
circuit of series fed diode 

detector. 

Fig. 2.- Fundamental 
circuit of para./id-fed 

diode detector. 

It is convenient to begin by considering the 
two basic diode detector circuits shown in Figs. 1 

and 2. In Fig. 1 the diode load. Rl is in series 
. with the diode valve ; this is accordingly known as 
the series fed diode circuit. In Fig. 2 the diode 
load is in parallel with the diode valve and this is 
therefore known as the parallel fed circuit. The 
two circuits are almost identical in performance, 
the only difference being that the damping imposed 
on the tuned circuit is greater in the parallel -fed 
circuit than in the other. The damping imposed by 
the circuit of Fig. 1 is equivalent to a resistance_ 
of Rl /2 connected across the tuned circuit, and the 
damping of Fig. 2 is equivalent to a resistance of 
R1 /3. Two features of Figs. 1 and 2 are,important 
the first is that one side of the tuning capacitor is 
earthed ; the second point is that, during con- 
duction, the diode anode its driven negative with 
respect to the cathode. Thus, an A.V.C. voltage 
can be taken from the diode anode if required. 

Series -fed 
A practical series -fed diode detector circuit is 

shown in Fig. 3. The circuit is particularly suitable 
for use in T.R.F. receivers because it allows one 
ide of the tuning capacitor to be earthed, and 

hence permits the tuning capacitor of the detector 

circuit to be ganged with others in the receiver. 
The A.F. output,of the detector is developed across 
the diode load Rl, but, as one end of Reis connected 
to earth via-the tuning inductor, the A.F. output 
may be taken between diode anode and earth. To 
suppress R.F. components in the output it is usual 
to couple the detector to the A.F. amplifier by way 
of a simple R.F. filter. R2 and C2 constitute the 
filter in Fig. 3 and in all the other circuit diagrams 
given in this series. do operation the' diode develops 
a D.C. potential across the load which should not, 
in general, be fed to the A.F. amplifier, and a 
blocking capacitor is included in the coupling to 
the amplifier to suppress it. In Fig. 3 and all other 
diagrams C3 is the blocking capacitor and R3 may 
be taken as the grid, leak or the gain control in the 
first stage of áhe A.F. amplifies The negative D.C. 
'potential at the diode anode may be used'fbr 
purposes, and to suppress all modulation frequency: 
and R.F. components present in the detector output 
a simple low -pass filter is included in the A.V.C. 
lead. R4,C4 is the filter in Fig. 3 and in all the other 
circuit diagrams. The component values given in 
Fig. 3 are suitable for medium- and long -wave 
reception and apply to all the diagrams in the 
article. 

Sometimes it is desired to obtain a positive 
voltage proportional to carrier amplitude from . a 
diode detector, to operate a tuuhfg indicator. This 
can be achieved by inverting the valve in Fig. 3, 
connecting the anode to earth and cathode to the 
diode load. The positive voltage desired is then 
developed across C4. 

If the diode is part of a multiple valve, such as 
a double- diode -triode, the cathode, which is common 
to all three valves, is not usually connected directly 
to earth but includes an automatic bias resistor and 
decoupling capacitor ; this may ,introduce diffi- 
culties in the design of detector circuits. If, as in 
superheterodyne receivers, neither side of the 
tuning capacitor need be earthed, the circuit can 

Fig. 3. Practical circuit for a series fed diode =i7- 
detector using a separate diode valve. Component 
values for high -quality M.W. reception are : - 

Ri, iookQ, R2, 5okt2, R3, o.511412; R4, iMßi, 
moo; opF, C2, ioopF, C3, o.oipF, C4, o.ittF. 
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be arranged as in Fig. 4 which is typical of detector 
stages of commercial superhets. The arrangement 
is really that of Fig. 1, with the tuned circuit and 
diode load interchanged and the diode load re- 
turned to cathode instead of to earth. Severe 
harmonic distortion will result if the anode of a 
signal diode is biased negatively with respect to 
the cathbde ; it is, however, quite common for the 
anode of an A.V.C. diode to be so biased f this is, 
in fact, the method of " delaying " A.V.C. In Fig. 4 
all components are labelled in the same way as in 
previous diagrams; R5,C6 are the bias components 
for the triode A.F. amplifier. It is usual to make R3 
the gain control of the receiver, as indicated in 

Fig. 4.- Practical circuit for a series fed diode 
detector, using a double -diode- triode. Component 

values are given in the table in Fig. 3. 

H,T,- 

AVC AF 
Fig. 5.- Practical circuit for a shunt fed diode 
detector, using ,a double -diode- triode. Component 
values are the same as before and the circuit 
arrangement under the earth line is the same as in 

Figs. 3 and 4. 

Fig. 4. A point which is sometimes overlooked in 
circuits such as Fig. 4 is that in the absence of a 
signal the A.V.C. line has a positive bias equal to 
the cathode voltage of the triode amplifier. This is 
not a disadvantage provided that the A.V.C.- 
controlled valves have a cathode bias greater than 
that of the triode, so that their control grids cannot 
become negative with respect to their cathode even 
in the absence of an A.V.C. voltage. 

With Earthed Condenser 
Suppose that a diodo detector, part of a multiple 

valve, is required in a T.R.F. receiver in which 
one side of the tuning capacitor must be earthed ? 

Two possible circuits are given in Figs. 5 and 6.. 
Fig. 5 is very similar to Fig. 4, except that RI 
and Cl are arranged in the shunt -fed circuit of 
Fig. 2. Notice that R 1 is returned to the cathode 

HT- 

AVC AF 

Fig. 6. Practical circuit for a series fed diode 
detector, using a double- diode -triode in which 

the tuning capacitor may be earthed. 

and not earth. The circuit of Fig. 6 is preferable 
to that of Fig. 5 because it imposes less damping 
on the tuned circuit, but it is more troublesome to 
construct because it requires an additional winding 
on the coil former. The additional winding is 
untuned and should be coupled to the tuned winding 
as closely as possible. In general, it should have - 

the same number of turns as the tuned winding, 
but if particularly high selectivity is wanted, and 
a little gain can be sacrificed, it is permissible to 
give the untuned winding half the number of turns 
in the tuned winding. 

To avoid needless repetition the circuits of 
Figs. 5, 6, etc., are deliberately left incomplete. 
The arrowheads labelled " A.V.C." and " A.F." 
indicate that the circuit arrangements used here 
are identical to those shown below the earth line 
in Figs. 3 and 4. 

Fig. 7 illustrates a method of feeding a diode 
detector directly from the anode circuit of the 
previous R.F. amplifier. Such a circuit might 
prove necessary in a tuned anode coupling and is 

HTt 

mac, 

Fig. 7.-A shunt fed 
diode detector connected 
in the anode circuit of an 
R.F.' amplifier. 

A.V.C. 

R, 

HT.- 
A.F. 

used in practically every superheterodyne receiver 
for feeding the A.V.C. diode from the anode of the 
last I.F. amplifier. It is assumed in this diagram 
that the diode is part of a multiple valve and 
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that the tuning capacitor need not be earthed. 
If the diode is used for signal rectification the 
diode load must be returned to cathode as shown 
in Fig. 7, but if the diode is used to provide an 
A.V.C. voltage it is desirable to return tA diode 
load to H.T.- as shown in Fig. 8. This circuit 
is typical of those used for A.V.C. purposes in 
commercial superheterodyne receivers. The diode 
anode is biased negatively with respect to the 
cathode by a voltage equal to the cathode potential 
of the triode A.F. amplifier (usually about 2 volts). 

Fig. 8.- Typical A.V.C. Fig. 9.- Modification 
diode circuit. of the circuit of Fig. 7 

to allow the tuning capa- 
citor to be earthed. 

Conduction cannot occur until the peak R.F. 
voltage applied to the diode anode exceeds this 
bias, and no A.V.C. voltage is obtained until 
the signal at the diode anode exceeds a certain 

value. In this way the A.V.C. is automatically 
" delayed." 

If required, the circuit diagram of Fig. 7 can 
easily be modified to permit one side of the tuning 

Fig. io.- Modification 
of the circuit of Fig. 9 
to include series fed diode 

detector. 

capacitor to be earthed ; the arrangement is shown 
in Fig. 9 and is suitable for use in T.R.F. receivers. 
It is recommended that an additional fixed capacitor 
C7 be included in this circuit to isolate the fixed 
plates of the tuning capacitor from H.T. C7 
should hot be less than 0.01 1iF and should be 
capable of withstanding the full H.T. supply of 
the receiver. 

If particularly high selectivity is wanted from 
the circuit of Fig. 9, it can be modified so as to 
include a series -fed diode load. The circuit is 
given in Fig. 10. To complete the necessary D.C. 
path between diode anode and cathode it is neces- 
sary to includo an R.F. choke. -, 

The author floes not claim that this article 
exhausts all possible circuit arrangements of diode 
detectors, but hopes that the majority of problem's 
involving such detectors can be solved by inspection 
of the circuits given. 

City &' Guilds Examinations, 1949 - 
STUDENTS who propose to enter for the 194e 

City and Guilds Examinations should make 
their entry through their local technical collego 
or the office of a Local Education Authority not 
later than the dates given below : 

Subject 50. Telecommunications Engineering 
Last date of entry : March 1st. 

Subject 53. Radio Service Work, Intermediate 
Last date of entry : March 1st. 
( Candidates must have completed an approved 

course at a Technical College or in H.M. Forces.) 

Subject 53. Radio Servicing Certificate Examination 
(Final) 

Candidates should apply to the Secretary, 
Radio Trades Examination Board, 9, Bedford 
square, London, W.C.1, not later than. February 
I st upen a special entry form obtainable either from 
the City and Guilds of London Institute, Depart. 

ment of Technology, 31, Brechin Place, London, 
S.W.7, or from the Radio Trades Examination 
Board. ' Applications should include the entry 
fee of two 'guineas and documents supporting 
statements made on the entry form. After candi- 
dates' eligibility fias been confirmed by 
they should enter for the written papers in accor- 
dance with the normal City and Guilds procedure, 
i.e., through a technical college qr office of a.Local 
Education Authority. 

Subject 54. Radio Amateurs' Examination 
Entries to be made through a technical college 

or office of a Local Education Authority not later 
than March 1st. 

Note. -These dates relate only to candidates 
in Great Britain and Ireland. 

DUSTBIN MENACE 
Waste Paper thrown out As rubbish means 
dollars lost to Britain,' so save every scrap. 
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WORKSHOP KITCHEN . DINING ROOM LOUNGE BEDROOM 

-switch the radio on or off from wherever you are! 

61 

REMOTE CONTROL 

The warm welcome accorded the " Long Arm " when it 
reappeared just before Christmas showed how much listeners 
need the added convenience of remote control. 

Remember that this Whiteley " exclusive " operates any 
number of "Stentorian" speakers (Senior, Junior or Cadet 
models) from any radio receiver, and costs only 35' -. (Suitable 
speakers from £4.0.0.) 

Other Whiteley products include Loudspeaker Chassis 
Units, Microphones, Valveholders, Switches, Transformers 
and Chokes. 

tenloiir 
LOUDSPEAKERS & RADIO COMPONENTS 
W H I T E L E Y E L E C T R I C A L R A D I O C O L T D M A N S F I E L D N O T T S 

" Q -MAX " CHASSIS CUTTERS 

Patent No. 21011147 

I" 11" 2.2 

916 916 1216 1216 1216 1216 251- 

Key 9d. Key 11- 

REACTION CONDENSERS(Dialectric).0001 mfd., 3/6; 
.0002 mfd., 316 ; .0003 mfd., 3111 ; .0005 mfd., 51 -. 

DIFFERENTIAL, .0001 mfd., 316 ; .0002 mfd., 319 ; 

.0003 mfd., 416 ; .0005 mfd., 516. 
P.P. Output Trans. 5K, 8K 10K, 12K, C.T. Sec. 2, 
7, 10 and 15 ohms, 3216. Signal Lamps, all colours, 
216 ; Multi- Speaker Transformer, 1215 ; 3 -1 Inter 
valve, 816 ; 4 -1 Parafeed, 61 -. 15 h. 60 mA. L.F. Chokes, 
816. Toggle switches SPIST, 31- ; SPOT, 319 ; 

DPIDT, 41 -. 
METAL CABINETS, finished black crackle, complete 
with chassis panels and rubber feet -12in. x lin. x 7in., 
451- ; 19in. x IOin. x IOin., 7916. 

TELEVISION COMPONENTS 
Scanning Coils, 2916 ; Focus Coils, 35!- ; Line Transformers, 2716. 
E.H.T. Transformers, 5kv. 10 rnA, 651- ; I kv. 5 mA. 4 v. C.T., 351 , 
Aladdin Formers and Cores, 10d. ; 1% Resistors, 116. 

T.C.C. Picopack I mfd. 350 v. Electrolytic, 216. 
T.C.C. Mecalmites, 350 v..01 mfd., 118 ; .02 mid 119 ; .05 mfd., 21 -. 
T.C.C. Metalpack, 350 v. .1 mfd., 116 ; .5 mfd., 31 -. 
T.C.C. 50v. 50 mfd., Micro pack 41- 500p1.,'Micadisc 2/6. 
Eiectrolytics, 8 mfd., 416 ; 16 mfd., 61- ; 24 mfd., Ill -. 
T.C.C. .1 mfd. 6 kv., 1516 ; .25 tnfd. 5 kv., 2516. 
Belling -Lee Co -axial Plugs and Sockets, 3!- pair. 

* 
COLLARO GRAMOPHONE MOTORS 
A.C. 110 v. or 200 -250 v. with 12ín. turntable, speed regulator. £5 18s. 4d. ; 

with Auto -stop, £7 6s. 2d. ; with Auto -stop and Pick -up, £9 12s. 8d. 
Complete record changer for 10 in. or 12in., £22 4s. 6d. 

A.C.ID.C. 110 v. or 200 -250 v. with 12ín. turntable, regulator, £9 3s. 6d. ; 

with Pick -up, £12 18s. 8d. 
* 

FOR WILLIAMSON'S AMPLIFIER 
Woden Transformer, 450 -0 -450 v. 250 mA. 6.3 v. 4 A.C.T., 6.3. v. 2 A.C.T., 

5v. 3 A., 851 -, 
Output Transformer, Prim. imped. 10,000 ohms. sec. 1.7 ohms per section, 

8216. 
L.F. Chokes, 10 h. 180 mA., 3216 ; 30 h.,50 mA., 2716. 

P.M. SPEAKERS IN METAL CABINETS, finished black crackle, with 
metal grilles and baffles ; 5in. speaker, 4716 ; 6in., 5216 ; Bin., 5716. 

ILLUSTRATED CATALOGUE 3d. POST FRFE 

BERRY' 
RT WAVE) L 

25, 
HIGH HOLBORN, 
LONDON, W.C.I. 

Hol. 6231 
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1KIDCO RADIO 
A new MIDCO amplifier. Super 4 watt 6V6 amplifier. Modern 
style chassis, high gain driver stage, NFB, tone control, 
attractive colours. Price complete £4 10s. Od. A.C. mains 
only. 
The MIDCO AA110. Re- styled on modern lines, full 10 -watt 
output from push -pull 6V6 outputs, two input channels, wide 
range NFB, multi -match output transformer for 2, 4, 7, 15 
ohm speakers, choice of attractive colours. Price complete 
with 5 valves, £10. 
Illustrated leaflets are available. 
Components -IFs 465 kcls., 141- pr. ; Slhet coil packs from 
331 -; mains transformers 350-0-350 80 m.a. from 2216; coils 219; 
TRF pairs. 71- with circuit. 
Detailed catalogue of components for 3d. stamp. Trade Terms. 

Midland Radio Coil Products, 
19, Newcomen Rd., Wellingborough. 

1 J1aAOCe 
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. 
Note new sole address :- 

" H,A.C. ". SHORT -WAVE PRODUCTS 
(Dept. TH) 66 New Bond Street, London, W.1 

MOM ATTtiasrt Order with confidence. 
Fail satisfaction assured. 

SPECIAL OFFERS. ALL NEW AND GUARANTEED 
SPEAKERS. -P.M. less Trans, TRUVOX, Sin. x 8in., limited 
quantity, boxed, 1116 and 14/6. Trans to match, 4/6 and 5/6 ; 
Multi Ratio. 6/9. 
VOL. CONTROLS.- Centralab. All Values. L.S.. 3/6: W.S., 4/9. 

CONDENSERS. -S mid./450v. wire., 3/ . .1, .01, 7/6 doz. 
16 mfd. /500v. wkg., canned, 7/6. 25 xß5, 119 each. 
TUNING CONDENSERS. -2 Gang .0005 SiM Drive W /Trim, 
10/6. WEARPPE Midget LF. Trans, 465 kc /s, 16'- pair. Midget 
2 Gang. 11/6. 
LINE CORD.-.3 amp., 60 ohms per ft., 2 -way, 1/6 per yd, ; 

3 -way, 2i- per yd. 
SILVER MICA CONDENSERS. -Asstd. Virtues. 23/- per gross 

Postage extra. 

MAT T RAOI SE ICE Let have your t ; 
requirements for all Kingston 8353 Radio Components. 
Competitive prices. 26, Castle Street, Kingston -on- Thames, 

Surrey. 

M. & J. PEARSON, 
373, EGLINTON STREET, GLASGOW, C.5. 

For all Ex -Govt. Lines, including : 

METERS := 
0 -50 Micro- ammeters (calibrated 0 -100), 2119. Flush Mounting. 
New and boxed. 22'6 each. Ferranti 0 -500 Micro -Amps, 
21in. Flush Mounting. Moving coil. Ist grade. New and 
boxed. 16 6 each. 100 -0 -100 Centre Zero. Moving Coil Volt- 
meters. 2iin, Flush Mounting. New and boxed. 12;6 each. 
VALVES. New and Boxed. 
E.F. 50, 5/- each. V.U.111. V.U.120 and V.U. 133, all 5/- each. 

'SZ4G, glass or metal, 7,6 each. 
RECEIVER, Type 78, 5 -valve S'het., covering 2.4 to 13 
Mies. Valve sequence : ARTH2. VR53, E.F.50. 6.J.5 and 994 
Diode, also contains Standard 100 kc,s. Crystal. Price 
351- each. Electrolytic Condenser, 25 mfd., 50 volt working, 
7/6 dozen. Naval Type. 100 to 1 ratio, slow -motion dials, 
only 3/- each. 12 and 24 -volt Dynamo Cut -outs, 5/- each. 

ALL POSTAGE PAID. NO LISTS AVAILABLE. 
C.W.O. PLEASE. 

=THESE ARE IN STOCK- 
Newnes Television Manual, by F. J. Carlini 7s. 64. Yn-I id. 
Electronic Musical Instruments, by S. K. Lewer. 3s. 6d. 

Post 3d. 
The Amplification and Distribution of Sound, by A. E. 

Greenlees. 16e. Postage 6d. 
Radio Tube Vade -Mecum, 1943, by P. H. Brans. Es. 

Postage (kl. 

Practical Wireless Service Manual, by F. J. Camus. 80. 6d. 
Post 3d. 

We have the finest selection of British and American radio 
books. Complete list ou application. 

THE MODERN BOOK CO. 
(Dept. P.2), 19 -23, Praed Street, London, W.2 

COVENTRY RADIO 
COMPONENT SPECIALISTS SINCE 1925 

We hold large stocks of Avo Model 7 and Minor 
Meter, Valve Testers, Collaro Gram. Motors (A.C. 
and A.C.ID.C.), Rothermel and Goldring Pick -ups, 
Wearite "P" Coils, I.F. Transformers, Vibrators, 
etc. All well -known makes of components. Send 
for our 1949 Combined List, contains details pf 
thousands of components in stock, Resistor Colour 
Code, Coil Data and Service Valve Equivalent 
Chart. PRICE COMPLETE, 9d. Post Paid. 

'YOU CAN DEPEND ON 

COVENTRY RADIO 
DUNSTABLE ROAD, LUTON BEDS. 

ALLEN AND GOULD 
All the following goods are New and Guaranteed. 

Valves : 6.3 volt Octal Base. 6115G, Double -diode Pentode. 
4/9 ; 6SH7, High Slope R.F. Pentode, 4/6 ; 7193, UHF 
Triode, characteristics similar to GJS, 3/6 6116, Double - 

diode, 2/6 ; 6K7G, 8/6 ; 6Q7G, 8/- ; GPO, 9/ -. 
P.M. Speakers : Siu., 13/11 ; Sin., 14/11 ; 10in., 22/6 ;. 0 -1 
nl.a. Meters, 8 /6. 
Switches : 5 pole, 3 way, 1/ 2 pole, G way, 1/ -. 
Potentiometers : Sk \Vire Wound, 1/ -. 
Miniature Condensers :.1 150v., 2/6 doz. ; .1 250v., 3/6 (loc.; 
.01 250v., 26 doz. 

Please include postage 

5, OBELISK PARADE, LEWISHAM, S.E.13 
(Opposite Gaumont Cinema.) Telephone: Lee Green 4038. 

GIVE YOUR HAIR A BREAK ! 
5,000 " P.W." Readers can't be wrong ! So why scratch Your 
head over radio ? They are now ENJOYING their hobby - 
having followed the advice to let US take the hard work out of 
it (see Nov. issue P.W.). By using aligned coil packs and I.F. 
transformers in the circuits we recommend, more time is left 
to earn extra money ! This is fully outlined in our NEW 
REVISED edition of the famous " Home Constructors Hand- 
book." which is crammed full of- tested circuits; diagrams, 
components, servicing and constructional hints, etc., etc. 
If you haven't had your copy, and your friend won't loan you 
Ms, send NOW for the new 2/8 edition, which we are again 
offering for ONLY four6ld. stamps 1 

NEW ! 1 The latest L.T.G.. midget coil pack, measuring only 
liin. cube. and covering 2 wavebands PLUS gram: switching. 
is sweeping all before it at 21/- (4/8 P.T. extra). 
LOOK at the price of our LF. transformers -5i- ea. (or C - 
aligned to 465 kegs). These low prices are part of our Mail 
Order policy and represent but two lines from the hundreds 
we run, so send NOW and discover the.easy way YOU can make 
money out of Radio ! 

RODING LABORATORIES, Mail Order Dept.. 
70, Lord Ave., ILFORD 
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A "Utility ° Four 
An A.C./D.C. Receiver Which Can be Fitted With Any Desired Type of Tuner 

By W. J. DELANEY (G2FMY) 

AS mentioned last month, this receiver was 
designed on more or less standard lines, but 
with a view to enabling various tuning 

arrangements to be incorporated according to 
individual preferences. The receiver has been kept 
on the small side to be more or less a personal model 
-thus it can be built for short -waves only for the 
young enthusiast who wishes to listen when the 
rest of the family is using the standard domestic 
receiver, or it can be built as a standard receiver for 
pre -set use on two or three stations. 

The Circuit 
The circuit is shown in Fig. 1, from which it 

will be noted that no tuning facilities have been 
shown beyond the tuning condenser and a pre -set. 
The four points in both H.F. and Detector stage 
are intended for connection to the coils used. Thus, 
if two pre -set stations are required, Wearite " P 
type coils could be used, and the second condenser 
switched in as indicated. As an alternative, a two - 
position switch could be used so that either of the 
tuning condensers could be chosen, and these 
could be pre -tuned to the desired stations. If one of 
the modern T.R.F. coil -packs is used, the appropriate 
connections will be indicated on the leaflet supplied 
with the pack, and it should not be a difficult 
matter to identify the free points in this circuit 
and couple them up with the çoil- maker's instruc- 
tions. The isgiating condensers in aerial and earth 
leads are for protection when the receiver is used on 
D.C. mains and should have a value between 

.0001,uF and .001µF -it is not critical. It, should 
also be remembered with any receiver of this type, 
that is, one in which the chassis is live to one side 
of the mains, that all control knobs should be chosen 
with sunken grub screws. Look to this point, and if 
necessary cut them short so that they go well inside 
the knob, and, as an added precaution, fill the hole 
above them after attachment with a little Chatter - 
ton's Compound. Some people are very susceptiL e 
to shocks, and under certain conditions a shock 
could be felt due to the fingers touching the locking 
or grub screws on controls. 

The coupling between H.F. and Detector is of 
the H.F. transformer type, so make certain that 
that type of coil is obtained when using single 
coils. The type of valve used in the Detector stage is 
not critical, but very higla gain is obtained with the 
values of grid condenser and leak chosen, provided 
a suitable valve is selected. Both the 12K7 and 
the 12F5 have been used, the latter, of course, 
being a triode with a very high mu. As the 12K7 
is now readily available as ex- Service surplus, 
most constructors will, no doubt, prefer to use that 
type of valve. The rectifier is also not critical, 
and whichever type is most easily obtained may be 
used. It will affect the resistance of the line -cord, 
but only to a very small degree. 

Construction 
The chassis used is a standard commercial model 

obtainable at most retailers for about 3s. Od. For 
those who wish to make their own, full dimensions 

5 KO 
; 

/6 
VV /6pF 

NF 

( 

500 n 
44-MMNi 

Coil 
Unit A.C. 

or 
D.C. 

Mains 
/50 .m02 
12 TfF 

o' a- 
Oh-Off 
Switch 

Isolating 
Condsr, 

E 

V^ 

Fig. i.- Theoretical circuit of the ` Utility" Four. 
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are given in Fig. 2 The centre hole is to accom- 
modate one of the double electrolytics (16 -164) 
-again a fairly popular ex- Service surplus. In view 
of the small number of components, no point -to- 
point wiring diagram has been given, but it should 
be a very simple matter to wire up from the theoreti- 
cal, the resistors and condensers being incorporated 
in the. wiring and not mounted on a group board. 
The speaker may be any preferred model, the W.B. 

' 5in. being used in the original model and giving 
very good quality on the locals- comparable almost, 
when in the cabinet, with many larger commercial 
broadcast receivers. 

Line -cord 
A hole will be found in the rear of the chassis, or 

should be drilled, if you nicke your own, to accom- 
modate a line -cord. A tin. rubber grommet should 
be inserted in the hole to avoid the cord becoming 
frayed or cut by the chassis. There are several 
alternatives in the method of obtaining power for 
these A.C. /D.C. receivers, and probably the simplest 
is that indicated by the circuit in Fig. 1, namely a 
" tapped " cord. The simplest way to carry out the 
tapping is to employ twoelengths of cord, one at 
least being of the 3 -way variety. , (They can both 

Black Red 

4 watts, and no doubt again one of the small vitreous, 
ex- Service components may be found of suitable 
value and rating. 

Aerial 
The aerial should be a length of single flexible, 

about 15ft. or 20ft. in length, attached to the first 
isolating condenser. It may be kept wound round 
a piece of cardboard, or, if the receiver is being 

t 

b 
!2 

2 

ro Thnre core receiver Resistance element 

Fig. 3. -How to make up the" tapped " line -cord. 

he 3 -way if desired as there is very little difference 
in price, but one length of flex is not used in the 
first section of coed.) Obtain the two lengths, one 
having a resistance of 150 ohms (three -core) and 
one of 500 ohms : thià is the Iength which may be 
two -core. Fig. 3 illustrates how.the cords are joined 
together to provide the desired tapping. The two - 
core or 500 -ohm length is fitted at one end with the 
mains plug. At the other end, the two lengths of 
resistance wire are soldered together and then well 
taped. At this joint the red wire in the three -core 
length is also joined, whilst the black wire is joined 
to the other lead in the first (500 -ohm) section. 
Tape each joint and then lay a short length of thin 
wood (two matchsticks are ideal) over the jointed 
parts and tape over these to make a stiff connecting 
point, which will avoid breakages when the receiver 
is moved about (Fig. 3). At the receiver end the 
resistance wire is joined to one valve- heater 
terminal, the black wire to the on /off switch on the 
combined volume- control and switch, and the red 
wire to the rectifier anode terminal. It will thus be 
seen that the black wire runs straight through the 
two lengths of cord from the mains plug to the 
switch, whilst the anode of the rectifier goes through 
the red wire to the junction of the two lengths of 
cord and then goes through the 500 -ohm resistance 
wire to the other side of the plug. By using line -cord 
in this manner all the heat is kept outside the set, 
but if that is not an important matter, and a fair - 
sized cabinet is to be used, then the second section 
of the line -cord may be replaced by a fixed resistor 
of suitable rating, and a length of ordinary two -core 
cord used for the mains connection. The fixed 
resistors should be capable of dissipating at least 

Two core 

To 
mains 
plug 

Fig. 2.- 
Details of 

the chassis. 

installed, in a perman- 
ent or semi -permanent 
position, it may be 
fixed round the picture 
rail or along the skirt- 
ing board of the room. 

If additional signal strength is required, it may 
be hung out of a window or an outside aerial 
connected to it, but then selectivity difficulties 
may be experienced in view of the simple tuning 
circuits which are used. Simirarly, no earth connec- 
tion should be required under normal conditions, 
but, if greater signal st ength is called for, the 
addition of an earth connection may be found worth 
while and is quite safe with this receiver in view 
of the isolating condenser. 

Cabinet 
A suitable cabinet may be constructed from thin 

wood or ply, and in view of the small amount 
needed it may be obtained from some sort of 
discarded box, etc., as it is not readily obtainable in 
the shops. The type of wood is quite unimportant 
and it may be finished with white cellulose paint to 
resemble plastie. Alternatively, sheets of plastic 
can now be obtained, and, provided that one is used 
to working in that material, quite a neat cabinet 
may be built up. If the receiver is built for local 
use only, then instead of a tuning dial four small 
metal " chapters " may be attached to the cabinet 
front and an ordinary pointer -type control knob 
'used. To cover the loudspeaker opening the 
louvred covering is preferable to the use of fancy 
materials oç silk. Thin strips of wood or plastic may 
easily be cemented at an angle, and if not too widely 
spaced no covering of any sort is required. In the 
interests of safety, of course, a back should be 
fitted to the receiver, and to provide ventilation this 
should be cut out or drilled and, again, plastic mays 
be employed or even stout card. Finally, remember 
that the line -cord runs at; a fairly high temperature 
and therefore keep it away from french -polished 
surfaces. 
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Practical Hints 
Quick- heating Device for Electric 

Soldering Iron 

FOR sound soldered joints a 
really hot soldering iron is 

usually advised. 
With some electric soldering 

irons it takes some minute or 
so to get the tip up to the re- 
quired heat, and in a cold 
workroom or out of doors in 
cold weather it may well be 
impossible. 

The writer has used the device 
shown for some time, and finds 
the arrangement very satis- 

THAT DODGE OF YOURS ! 

Every Reader of "PRACTICAL WIRE- 
LESS " must have originated some little 
dodge which would interest other readers. 
Why not pass it on to as P We pay half-a- 
guinea for every hint published on this 
page. Turn that idea of yours to account 
by sending it in to us addressed to the 
Editor, "PRACTICAL WIRELESS," George 
Nevmes, Ltd., Tower House, Southampton 
Street, Strand, W.C.E. Put your name 
and address ou every item. Please note 
that every notion sent in must be original. 
Mark envelopes " Practical Hints." 

SPECIAL NOTICE 
Ali hints must be accompanied by the 'r,apocutroDfle iit.f'= 

Asbestos Square 
or sheet brass 

o to close end 4 © 

,iAsbestos Mat 
bent into Tube 

Baseboard 
/O "x 3 "r k° 

fins end closed 

Set Screw 
each end through 
tin surround 

Electric Iron 

A soldering -iron hint. 

factory. It merely consists of a small rectangular 
container made of asbestos sheet, having one end 
closed. When the iron is placed in this, and is 
switched on, the air surrounding the tip of the 
iron is quickly warmed, and this assists in the 
ultimate heating of the copper bit, the latter not 
being affected by the outside atmosphere. 

The construction of the device is simplicity itself, 
and the cost is but a few pence. The main item is 
a square non -burn asbestos mat, as used for placing 
over gas rings, and these can readily be purchased 
from the local sixpenny stores. That used 
measured 61in. square. 

First the mat is carefully bent in three places 
to form a long narrow rectangular tube. 

This bending must be done fairly 
carefully, as there is a tendency 
for the material to crack. It 
might be possible to ease matters 
somewhat by first wetting the 
mat, although the writer has not 
tried this. - 

The container is then mounted 
on to a plain wood baseboard by 
means of two small brass 
brackets " A," a hole for a 
small setscrew being drilled 
through the tin surround of the 
mat at each end. The far end 
of the tube is closed by means 

of a square cut from another asbestos mat, or maybe 
a piece of tin or brass sheet. Brackets " B " and 
" C," also made from strip brass, are for acting as 
a rest for the electric iron. These sizes may vary 
according to the make of iron, but they should 
allow the iron to project centrally into the tube. 

Metal cover 

Panel Finger holes 

Protective switch cover. 

One important point must be mentioned here. 
The arrangement is not an oven in the strictest 
sense of the word, and on no account must any 
heating device be incorporated when using an 
electric iron, or the latter will soon be ruined. 

The iron used by the writer is a standard 
" Solon," and *is found to heat up very quickly 
in the device. Care should, of course, be taken to 
guard against overheating, or the iron will have to 
be re- tinned. Use the iron normally for light work, 
as little heat is then dissipated, and the iron may 
often then have 'to be switched off' to save over - 
heatifig.-R. L. G. (Chelmsford). 

Safety Switches 
TN order to save my young daughter, who is very 

inquisitive, from possible danger,. I designed 
the safety switch shown in the sketch for my power 
pack and other lethal " lash- ups." It is simply a series 
of toggle switches mounted on a panel, accessible only 
through finger holes. The distance from the end 
of the switch to the hole is 21.in., which distance 
is too long for- those small probing digits. -K. N. 
BROWN (Hendon, N.W.9). 
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,OWN NIMN ,___e_vI,_i,_I.eee1,ee__ AMIN .!.11111.1,__1d. 
THE television receiver which is the subject 

of this series of articles has been built up 
with the following points in mind : 

(a) Comparative ease of construction. 
(b) Adaptability of the vision chassis for different 

ranges of reception and vision frequency. 
(e) Adaptability to experiment.. 
(d) Keeping the cost as low as possible without 

sacrifice of reliability. 
(e) Ease of alignment. 
In order to comply with the first point a unit . 

system of construction has been adopted, a system 
which strongly _recommends itself to home -con- 
struction where experiment can be easily carried 
out on individual chassis. The receiver accordingly 
consists of five separate chassis, inter- connected 
by cable. These chassis are as follows : 

J. Vision chassis, a 10 -valve unit giving two 
outputs, one to modulate. the tube grid, the other 
to feed the synchronising circuits. 

2. Sound receiver chassis, a five -valve unit feeding 
a normal speaker output. 

3. Synchronising and time -base unit, a six - 
valve chassis, feeding line and frame -scanning coils. 

4. Tube unit, housing the C.R.T. and all scan- 
ning and focus components. 

5. Power unit, a two -valve (rectifiers) chassis 
supplying normal H.T., extra H.T. and all heaters. 

The total number of valves used is thus 23, 
which may seem excessive, but in certain areas 
this number is essential, while in others it can 
be slightly reduced, as will be shown later. 

To meet the requirements of point (h), a super. 
het circuit was chosen for 

1 he vision receiver, since 
this is probably the best 
circuit from time point of 
view of the home con- 
structor, and it is most 
easily converted to .-an- 
other vision frequency, 
since all I.F. circuits 
(where the bulk - of the 
amplification is carried 
Out) then require no modi- 
ficatión. Again, it is much 
easier to get -stability with 
plenty of gain from a row 
of valves operating . at a 
corriparatively low inter- 
mediate frequency than it 
is from an equivalent 
number of R.F. stages all 
working at 45 Me,'s. 

The cost of the receiver 
has been kept down by 
the use of ex -W.D. valves 
as far as possible. These 
valves work perfectly 
provided they are bought 
unused, and -by this means 
one of the main mo nee - 
swallowing items in any 
television receiver is -con- 
siderably reduced. It only 
remains to say, before 
getting down to details, 

U 
/ 

Building a Tel 
A Unit -constructed Modern Receiver. 

By S. 

that there is nothing to prevent anyone from 
duplicating this receiver, although the would -be 
constructor should have had some little experience 
in set building and aligning, and should have the 
general ideas of radio theory in his head. The rest 
is then a matter of care -and common sense. 

Visiop Receiver Theory 
The valves used mainly in the 10 -valve vision 

chassis are S.P.61s, the Service equivalent being 
V.R.65. These are high -slope television pentodes 
with top -cap grid connections and Mazda -Octal 
bases. 

Referring to the "ccuit below, this may at 
.first glance appear to be a little " crowded " with 
components, but in theory and actual construction 
it works out very easily and conveniently. The aerial 
feeder (which must be 80 Q co -axial type) is coupled 
to the first tuned circuit Ll by a 1} -turn loop, the 
main coil being damped by RI (4kQ), and the whole 
circuit being tuned to cover both vision and sound 
frequencies, about a mean 43 Mc /s. VI provides 
initial R.F. amplification, but in view of its low 
anode load R3 (2 k,) this does not exceed three or 
four times, and R3 damps, in addition, the second 
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Fig. x.-Theoretical circuit of the vision unit. A 1 

kElpW,a14NliOMIIIIHNE.,4/...0410.14=11,1 41111011 /411.1.1,;./N. am.,.mi.; I 11Irewootow osmoI 1.1.4 4/1.0.w., 
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rision Receiver 
vlonth the Vision Section is Described 

4IGHT 

tuned circuit L2, this also being . tuned through 
both vision and sound frequencies. The sound signal 
is taken from this coil by means of a single -turn loop, 
of which more will be said later. V2 provides further 
amplification and the vision signal is tuned by 
L3 to provide the input signal to the frequency- 
changer stage V3. This valve is a triode -hexode 
type ECH 35 (or V.R.99A), and its oscillator section 
operates at 58 Mc /s, thus giving an I.F. output of 
13 Mc /s. Circuit values here are critical and should 
not he altered. 

V3 provides practically nothing in the way of 
amplification and it is sufficient if it does not 
attenuate. The I.F. output appears across R13 in 
the anode of the hexode section, and is passed 
through C15 to the first I.F. tuning coil L4. Variable 
bias on V2 and V4 by means of VR1 (contrast 
control) prevents over -loading of the I.F. stages, 
the bias on the suppressors of these valves being 
varied in addition to that on the grid (in the ratio 
of R21 to R22), so that there is negligible change 
of input capacity with change of grid bias - 
remembering that the valves are non -variable -mu. 

V4, V5 and V6 are the three I.F. stages, and are 
stagger- tuned " to provide an adequate band- 

width for good definition. The mean I.F. is 
13 Mc /s, as has already been mentioned. The 
output from V6 is developed across the last I.F. 
coil L7 and is rectified by V7, a television type 
diode. The rectified output is developed across 
R30 (2.2 k2) and is filtered by L8 and L9 before 
being passed to the grid of the video -amplifier 
valve V8. 

V8 receives a negative -going signal from V7 
and consequently is arranged to have a very small 
bias so that the maximum swing of the grid in the 
negative direction can occur before serious over- 
loading sets in. C31 is merely included to bolster 
up the high -frequency response of the amplifier 
by preventing feed -back at the highest modulation 
frequencies. A compensating choke (L10) has 
also been included in the anode circuit of this 
stage for the same purpose. 

V9 is a D.C. restoring diode; and V 10 is a phase - 
splitting stage that provides signals in opposite 
phase for feeding the tube grid with a positivo 
signal and the synchronising circuits with negative 
signals. 

Construction 
The actual design is a little unorthodox, as an 

inspection of the cover illustration showing the 
valve side of the chassis, will reveal. This view 
is drawn in Fig. 2, and it will be seen that the 
valves are connected base -to -cap all along the 
line. This form of construction is very suitable 
for the valves used, where the top cap is the grid 
connection; for then the lead from the preceding 

anode is kept as short 
as possible, and further, 
the screening is extremely 

H.r Line Along Lower Chassis 

H r- Line Along Upper Chassis 

C26 ! L9 : $ Lio C34 R3 

1-ve 4 complete between the 
stages. 

The chassis is built up 
from three pieces of 

36 aluminium, the general 
- shapes being given in 
Fig. 3. How these pieces 
are bolted together will 
be obvious from the 
photographs, but there 
are one nr two small 
points to think about. It 
is advisable, when mark- 
ing out the holes for the 
valveholders, to mark 
out 'first one strip only, 
as shown in the figure, 

35 then to arrange for the 
holes in the opposite strip 
to fall between them. 
This method thus allows 
for any slight inaccuracy 
which might result if 
separate marking out is 
attempted. Then again, 
although there is plenty 
of room between the 
chassis for the easy in- 
sertion of the S.P.6ls 
and the solitary E.F.50 
(V.R.91 Service), the 

22 

components and values will be found on page 69. 
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frequency- changer is "'somewhat taller and may not 
" go." This matter of height must be checked 
before the chassis are bolted to the back plate, 
for if the frequency-changer- 
is too tall, a further large 
hole must be cut in the 
opposite strip to allow for 
the projection of the top 
cap. This idea can be easily 
seen in the photograph on 
p. 70, first compartment on 
the right. All other grid 
leads go through grommets 
to their respective top caps. 
All other holes are drilled in 
the most convenient places, 
as dictated by the compo- 
nents, and are therefore not 
shown in the sketch in Fig. 3. 

Referring to Fig. 2, this 
diagram is designed to show 
which components are to be 
wired into the separate 
compartments into which 
the strip chassis are divided. 
These partitions are made 
up from thin aluminium 
(copper will do), and bent 
to fit closely across the 
chassis, reaching completely to the bottom and 
coming up to the level of the side flanges. The 
screens between the valves are similarly made up. 
Inside each compartment the components are wired 
as conveniently as possible, care being taken par - 
ticularly in the two R.F. and mixer compartments. 
This latter section is very important, and a sketch 
of its layout is given in Fig. 4. The valveholder 
is a ceramic type, and the oscillator coil is a Wearite 
type PA4. This coil is prepared by stripping off 
the small coupling winding which consists of a few 
turns of very thin wire wound at the end of the 
thick main winding. It must be completely removed, 
and the tags to which it was attached should be 
cut off short so as not to interfere with the other 
parts. The main winding is now wired directly 
to the oscillator tuning condenser, which is a 
20 pF maximum ceramic trimmer, air -spaced type. 
It must be insulated completely from the chassis. 

The following points are of extreme importance 
and muat be observed completely : 

Certain resistances - pass through the dividing 
screens in a manner such as can be seen from the 
second photograph. The resistances which must 

i.'i---- 44' _I 4 . 4.4f 

2 Off. All Ho /es Diam_ Except 
Left -Hand Ho /e /&¿ Diam. In One 

/7 

Back Plate - l Off 

Note: All 3 Sections In 
/4 - /ó S.W.G. Aluminium 

Fig. 3. General details of the vision chassis sections. 

Ch. l C/2 
I\\\I\I\ A I VIIIIIII I 

Ch. 3 Tag 
Strip 

R/6 I, 
_, S From 

Tag 

Strip 

Screen 
LO 

T 

is 

Back Plate 

e 

0 

1 

R/4 

R/7 

av°e ;a 

R/2 

Screen 

W 
VCl Lead To 

Note : c is Chassis Connection Top Cap 4 
Fig. 4.- Layout of the frequency- changer stage. In 
Ois illustration the parts appear more spaced out 

than they are in practice. 
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thus pass through are : R5 from compartment 1 to 
3, R9 from compartment 2 to 4, R17 from com- 
partment 3 to 5. Resistance R20 also passes 
through from compartment 4 to compartment 2, 
where it connects with RIO and then passes out 
through the back plate to VR1 and the associated 
resistances. The second photograph shows this 
part clearly. The Contrast control is mounted 
on a small component bracket, and an extension 
spindle is later fitted so that control can be easily 
effected from the end of the chassis. 

The heaters of the first three valves have chokes 
included in their wiring, these being situated 
on the outside of the strip chassis (see photo 1). 
These are wound from 20 S.W.G. enamelled copper 
wire, 14 turns each on an ordinary pencil shaft, 
afterwards being pulled out to a length of about 
1 fin. They are then wired through grommets to 
the heater pins of the valves concerned. Note 
carefully that C22 is shown in Fig. 2 as two con- 
densers, one on the upper and one on'the lower 
strip chassis. Each has a value of 500 pF though 
on the theoretical diagram only one C22 is drawn. 
The other heater by -pass condensers not located 
on the outside of the chassis with the chokes are 
Cl and C12 ; these are wired directly from the 
appropriate heater pins to earth inside the com- 
partments. The other sides of all heaters are tied 
directly down to chassis. 

The detector valve V7 is mounted horizontally in 
compartment 6 along with the last I.F. coil L7. 
The rectified output passes through a grommet to 
chokes L8 and L9 and the diode load R30 and 
by -pass condenser C30. The D.C. restorer diodo is 
mounted similarly near the baso of the video - 
amplifier V8, the compensating coil L10 also being 
mounted at this point. There is nothing about this 
part of the circuit that requires lengthy description, 
apart from the fact that the H.T. Mead heaters 
supply are fed from the upper chassis to the lower 
through a sin. diameter aluminium tube connecting 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1949 PRACTICAL WIRELESS 

both chassis (see the right -hand end of photograph 1) 
and the grid lead of V10 is brought up similarly 
through another tube, the self- capacity being kept 

69 

are seen on the right of Fig. 1, the letters used for 
designation being similarly marked on the other 
chassis to which connection has later to be made. 

Note: One End of Compartment 2 Compartment 4 Compartment 6 
Ce,, C22a 3 C22ó R R R R ----{- R 
Connected To Chassis 7 8 9 /O I - /B R R /9 20 R R 

I 

R27 29 29 R 3S P36 

Via Fixing Bolts Thus:- % C9 C/0 C , C20 C2/ 

R 

C26 C27 C28 C29 C32 C33 

Opole 
Input 

Sound 
Output 

C im V7 
I 

.2 L7 

CkIII a2 V1; f '-__._ _ C // ' - 

y.j1 

L/ 

R 

V j 

rem! 

I' 

L':- 

Z ,,, 

C 
6 

V 6 n Vs 

i 

L3 
L4 : k- _. 

4 [I Cj 
/B 

3 _ 

LS 
' 

L6 *,ti;.' 
30 

L 
V 

Ip 
R = 

Hi & LT =' _ 

1'ìl ili )ÏII1 
Vó , Tubes ill Il __ - W------ ____z_____) 11111;11, Vi/ , (( ' =i-.-r l £JItItI-IrIII, 

Ch3 L. t , 
C22b L/Ó V9 - Ch. / - 

R2 R3 RS _. 
C/ C2 C3 

C4 CS 

Compartment / 

R/I R2 R13 R14 

R15 R6 R/7 
! 

R24 R25 R26 R3/ R32 R33 R34 ___1 
C12 C13 C/4 C/5 C/6 C23 C24 C25 C31 L/O 
Cp VCI LO 

Compartment 3 Compartment 5 VR/ R6 R2/ R22 R23 
At The Back Of Unit:- 

Fig. a. Chassis layout showing components wired in the separate compartments. 

as low as possible. To conclude, HST. leads and The Tuning Coils 
outputs are brought to a 5 -way tag -strip at the Tuning in the receiver is carried out by iron - 
end of the upper chassis. The actual connections plungers, circuit capacity being kept at a minimum 

R1, R35 -4k52, 
R2, R12, R24, R27- 

47052. 
R3, R13-2k0- 
R4, R26, R29-16052. 
R5, R9-1k52, 
R6, R19, R22, R23, 

1225, R28-4.7kst, 
R7-8.2k 52. 
R8, R18-3.3kn, 
RIO, R20-10052. 

LIST OF COMPONENTS 
R11-40k!2, 
R14-27kn, 
R15-47kta. 
R16-22052. 
R17-1.5k52. 
R21-68k52. 
R30-2.2k52, 
R31, R32-6.4k0. 
R33-30n. 
R34-1MD. 
R36-7.Sks2. 

Erie Ceramic, etc. 
(All resistors , watt type except R31 and R3.2, whirh are 

each 1 watt.) 

C1- .0003yF. C15, C18, C20, C24, 
C2, C4, 01, CIO, C13, C28- .001pF. 

C14, C17, C19, C21, C11, C12, C22- 
C23, C25, C26, C27, .00050F. 
C31- .01pF. C16 -15pF- 

C3, C5, C6, C7, C9, C29, C30 -10pF. 

C32, C33, C34 -.ipF. 
T.C.C. mica, silver -mica, etc. 

(All condensers up to V8 are moulded mica or sitrer- nuia.) 

VR1 (contrast control) -10kÒ wire -wound. 
Oscillator tuning condenser -3 -20 pF air- spaced 

ceramic trimmer. 
Oscillator coil, Lo. -Type PA4, Wearite. 
Valveholders -6 Mazda Octal, paxolin ; 1 Inter- 

national Octal, ceramic ; 1 Belling -Lee B9C ; 

2 midget diode type. 
Coil Formers (plain or wound) -Midco Radio, 

Wellingborough. 
Valves -Six SP61 (or VR.65) ; one ECH35 (or 

VR.99A) (mixer) ; one EF50 (or VR.9t) : 

two E.A.50 (or VR.92). 
Co -axial Plugs -tvto, Belling -Lee type L604P. 
Co -axial Sockets -two Belling -Lee, type L604S. 
Chassis sections prepared by .eElectro- Acoustic 

Developments, 13, Bence Lane, Darton, Nr. 
Barnsley. 

- 
}8 

L/. 
L/ i L2 & Z3 L4,L5,L6 & L7 

11 f Main : 6 turns. L2. -6 turns. L4, LS, L6.,-I6 turns. 1,8.-55 turns. L10. -55 turns pile - 
Coupling : ll turns. L3. -5 turns. L7. -I8 turns. ' L9. -25 turns. wound between card. 

(Coupling spaced 1;16inA board cheeks. 3 /16in. 
apart. 

34 S.W.G. 34 S.W.G. 36 S.W.G. 38 S.W.G. enamelled. ` 34 S.W.G. 
Note. -All coils, with the exception of L10, are close -wound, the wire being enamel /single -silk covered except where otherwise indicated. 

.Fig. 5. -Coil winding details. - 

LB L9 

.. 
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to increase bandwidth. The coils are wound on 
small bakelite formers into which an iron core 
threads, and they are fixed down by two bolts 
through the base. The R.F. and I.F. coils of the 
receiver are mounted in the compartment close to 
the appropriate valve top -cap as shown dotted in 
Fig. 2, adjustment of the cores being carried out for 
coils L1 to Lß through the back plate (see photo- 
graph 2). There should be at least rin. space 
between the coils and any surrounding metal. 
Coil L7 is tuned from the front of the upper chassis 

-this coil can be clearly 
seen in photograph 2 -and 
coils L8, L9 and L10 are 

Co -axial untuned. 
Socket 

k 

Full winding details are 
given in Fig. 5, where wire 

%- sizes, etc., are also given. 
®Q,. There should be no diffi- 

culty in winding these coils, 
but they can be supplied 
in sets ready wound by the 

Back manufacturer listed on page 
Plate 69. L8, L9 are wound on 

a }in. former, L10 on a )in: 
The coils Ll, L2 and L3 

are wound to cover the 
range 41 to 46 Mc /s and 

Fig. 6. -The sound pick- Ll is further flattened 
up loop wound over Lz. by Rl to receive both 

sound and vision. Sound 
signals are picked off L2 by means of a coupling 
loop which consists of one turn of 22 tinned copper 

' wire, self- supporting, tin. diameter, placed over 
one end of L2 and soldered directly to the co -axial 
output socket mounted on the 'back plate behind 
V2 (see Fig. 6). The I.F. coils are wound to give 
an I.F. of 13 Mc /s, the oscillator of the mixer 
working accordingly at frequency of 58 Mc /s 
( =45 +13 Mc /s). 

The earthy end of each coil (where it is directly 
connected to chassis) is wired to a tag fixed under 
one holding -down bolt, the grid ends going by as 
short a route as possible to their respective top 
caps. In the cases of L2 and L4, the earthy end goes 
to a condenser in each case (C6, C18 respectively). 
and these condensers are firmly mounted in the 
valve compartment beside the coils. The resistances 
R6 and R23 pass respectively from L2 and L4 and 
C6 and C18 through the back plate to the Contrast 
control and R2I and R22, see photograph 2. 

Going back for a moment to the coil winding, 
the turns are held in place with some such adhesive 
as polystyrene solution, although they ..may be held 
with very narrow strips of insulating tape fixed 
lengthwise along the former. The wire is thin in 
all cases and so no trouble should be experienced. 

General Considerations 
For those resistances which have to pass through 

the screens, Erie ceramic type are particularly 
suitable since they are of a uniform . diameter 
requiring only a *in. hole, and no insulation (i.e., 
a grommet) is required. 

Condensers. -All condensers up to V8 stage 
should be of the moulded mica or silver -mica type. 
These are readily available at present, and exact 
values are not essential. For example,sotñe ex -Govt. 
silver -mica condensers have odd values such as 

9,810 pF (= 0.009810 pF). Such condensers are 
perfectly suitable in- place of the 0.01 ItF 
(10,000 pF) for screen and cathode decoupling. 
C32, C33 arid C34 are ordinary paper tubulars of 
adequate working voltage (500 volt). 

Wiring.- Connecting wire should not be less than 
22 S.W.G. covered with systoflex, but a thicker 
gauge such as 20 S.W.G. is recommended for the 
heater leads. The leads to grid caps may be flexible. 
The circuit lends itself to simple wiring, the anode 
resistances lying conveniently Across tlir 1 r- 

Fig. 7 -This alternative view of the chassis should 
be 'studied in conjunction with the cover illustration- 

holders, pin 6 of which may be used as H.T. anchor- 
ing tag. 

It might be added that for those constructors 
living within 25 miles of London, V1 may be 
omitted from this circuit, since it is added primarily 
for cases of extreme range, i,e. up to 70 miles from 
London. If it is not included, the aerial coil is 
transferred from Ll position to L2, the bias arrange- 
ments (i.e., C6 and R6) remaining as now, and 
the sound signal is taken directly from the aerial 
input in a manner to be described later. The 
coupling loop is then no longer required. 

(To be continued) 
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New Developments in 
Broadcasting 

Précis of the Presidential Address Delivered Recently at the Junior Institution of 

Engineers by SIR NOEL ASHBRIDGE, F'K.C., B.Sc:(Eng.), M.I.C.E., M.I.E.E., F.I.R.E. 

THE title of this address is wide and could 
well be divided into a number of headings, 
but my intention is to pick out two out - 

standing developments and endeavour to deal with 
them as fully as possible within the limited time 
available. What I am going to say cannot, I am 
afraid, be much more than a kind of progress 
report. I am conscious, moreover, that the great 
majority of my audience are not radio engineers, 
and I therefore propose to try and treat the subjects 
in such a way as to be of interest to engineers 
engaged in other branches of the profession. For 
tunately, broadcasting is of interest to a very larga . 

proportion of the population, so that I hope what 
I have to say may be of interest to a large number 
of the members of this institution. The subjects I 
have chosen are first, television and, secondly, 
ultra -high frequency or, if you' prefer it, ultra - 
short -wave. broadcasting. 

Television To -day 
First, with regard to television it might be said that 

this is not a new development, and in a sense this 
is true, because a regular service of television using 
the existing system was initiated in this country 
as far, back as 1936, while television in a more 
rudimentary form was being transmitted by' the 
B.B.C: for some years before that. Nevertheless, 
from the point of view of technical finality, it is 
still definitely in its early stages and can therefore 
be regarded as a new development. Moreover, a 
great deal of expansion is still necessary before it 
can be said that the service is on a nation -wide basis. 

Let us consider, then, where we stand at the 
present time. There is one station working in 
London which, in fact, has been working on a 
regular service basis since November, 1936, with 
a hiatus due to the war from September, 1939, to 
June, 1946. The peak power of its vision trans- 
mitter is 17 kW., while the carrier power of the 
sound tray mitter is 3 kW. The average working 
range is apfroximately 40 miles although, of course, 
reception is possible in some directions well beyond 
this distance. The television frequency band in 
which this transmitter is working extends from 
41 Mc /s to 66.5 Mies so far as this country is 
concerned, but from the international point of view 
the, band could be extended to 68 Mc/ s. This allows 
sufficient space for four complete vision and sound 
channels, with a possible fifth if the hand could be 
exrfrended to the upper international limit. 

Transmitters using frequencies of this order are 
not normally subject to interference from other 
transmitters at great -distances, as is the case when 

using lower frequencies. Nevertheless, in certain 
circumstances long -distance transmission by reflec- 
tion from both the ionosphere and the troposphere 
can, and does, take place for short periods on these 
comparatively high frequencies. If, however, we 
ignoro the possibility of occasional interferente for 
brief periods from stations 'outside the 'United 
Kingdom, we have the possibility of using four, 
or perhaps five, high -power stations on separate 
wavelengths. Thera is also, of course, the possibility 
of using the same channel for stations at opposite 
ends of the country, but although the technique of 
sharing channels is well known for sound broad- 
casting, the possibilities in connection with vision 
have not yet been fully explored. It is known, 
however, that the prospects of being able to share 
vision channels are not very promising unless the 
distance is roughly 300 miles or more. 

Range of Reception 
Again, the range of future stations can to some 

extent be increased over and above that attained 
by the existing London station at Alexandra 
Palace by the use of greater power and a higher 
mast for supporting the radiator. 

For example, the new station (at Sutton Coldfield) 
to serve the Birmingham area will have double the 
peak power for its vision transmitter-That is'to 
say, about 35 kW. -and four times the carrier 
power for the sound transmitter -that is, 13 kW.- 
as compared with the equivalent transmitters at the 
Alexandra Palace in London. At the same time, 
the height of the mast at Sutton Coldfield will be 
760ft. instead of 300ft. at Alexandra Palace ; as 
a result, the average range may be perhaps 50 -60 
,miles, but stress must be put on the fact that this 
will be an all -round average and that the range in 
different directions will vary considerably, due to 
the character of the intervening country. 

It may .be possible to ùse higher power still for 
some of the future stations, but while this might 
considerably improve the general quality of 
reception, it is unlikely to increase the maximum 
working range materially. Even if it became 
possible to ùse five channels it is unlikely that the 
population coverage would exceed, say, 70 -75 per 
cent. of the total population. I need hardly point 
out that the percentage of area coverage would be 
very considerably less. This is not, however, a 
carefully calculated figure, since the sites and 
conditions of working for future stations are not 
yet fully known. 

Nevertheless, it is evident that a considerable 
population coverage is possible while still working 
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in the band at present allocated for television in 
this part of the usable frequency spectrum and 
without taking into account the possibility of using 
more than one transmitter on a single frequency 
channel. -Doubtless when the possibilities in this 
band have been exhausted consideration will be 
given to the possibility of working in other bands 
allocated for television of higher frequency. There 
is, Of course, the possibility that at the next 
International Telecommunications Conference, 
which is due to take place in Buenos Aires in about 
four years' time, some expansion of television bands 
may be made. For the present the higher frequency 
bands already allocated will be used by secondary 
transmitters for linking outside broadcasts to th& 
main. transmitters and possibly for radio links 
connecting one station with another. 

Picture Quality and Definition 
We must now consider the possibilities with 

regard to the quality of the picture using the 
system at present in operation, on which, of course, 
must depend the scope of the programmes under- 
taken. Very broadly the definition depends on the 
number of lines used in scanning the object to be 
televised. If other factors remain constant this in 
turn determines the width of the modulation band 
to be transmitted, which again is limited in practice 
by the frequency of the carrier wave. 

Working in the frequency band at present 
used, we might say that the maximum modulation 
band -width on economic and practical grounds is 
in the neighbourhdod of 3 Mc /s. It is commonly 
assumed that the definition in a horizontal direction 
across the picture should be equal to that in a 
vertical direction, although this is by no means 
final. The present system transmits 25 pictures 
per second interlaced 2 -1 (50 frames per second) 
with 405 lines per picture. The band -width required 
for these conditions is 2.8 Mc /s, which is not far 
from the maximum which is economically feasible. 
it should be borne in mind that the wider the band - 
width to be received, the higher the cost of the 
receiver. 

In other countries a somewhat larger number 
of lines is being used while still working in this 
waveband ; for example, in U.S.A. 525 lines per 
picture are in use. This means in practice that the 
vertical definition is frequently greater than the 
horizontal, depending on the design of the receiver. 
It could be argued that for a certain modulation 
band -width this has some overall advantage in that 
the line structure of the picture tends to be less 
visible. There may be something in this argument, 
but it is doubtful whether it is of real practical 
importance from the point of view of the average 
person making use of the service, which is, of course, 
the most important consideration. The whole 
problem amounts to the striking of a balance 
between vertical definition and horizontal defini- 
tion, and the cost of the receiver. It is interesting 
to note that the picture characteristics chosen 'for 
this country more than 12 years ago still remain 
reasonably sound on an all -round basis. 

The next question is whether the present -day 
television, ignoring the comparatively slight varia- 
tions in different countries, represents finality so 
far as picture definition is concerned. The answer 

-is undoubtedly " yes " for many years to come ; 

but at the same time the answer is certainly " no 
if we are considering the distant future. Con- 

, siderably higher definition for a black and white 
picture, as distinct from colour, is already tech- 
nically quite feasible, but this would necessitate 
a higher carrier frequency, which would, in turn, 
bring with it coverage difficulties of various kinds. 
but what is even more important is that the cost 
of the receiver, already high, would be considerably 
higher. 

Television in Colour 
Again, if we are considering the comparatively 

distant future we cannot ignore the possibilities of 
colour. More than one system of colour television 
has already been demonstrated on a laboratory 
basis ; it is generally admitted, however, by those 
working on television, that it is not a practical and 
economic proposition at present. It would, of 
course, involve the same difficulties as would be 
encountered with considerably higher definition 
in black and white. but so far as can be seen at 
present it would also involve additional difficulties 
and much higher costs both in connection with the 
production of the programme and the cosí_ of 
receivers to the public. It is frequently argued that 
with colour the intrinsic definition of the picture 
itself does not need to be ,so high as with a straight 
black and white picture and therefore the extra 
modulation band -width arising from the use of 
colour need not be much higher than would he 
necessary with higher definition in black and white. 
This, of course, is mainly a psychological' effect 
arising from the fact that with colour there is 
added information in the picture which is not 
present in the case of black and white pictures. 

The logical conclusion, therefore, is that present - 
day television as used in this country is not out of 
date, as some people have suggested. On the 
other hand, it is clear that all present systems as 
used in any country do not represent the maximum 
ultimate possibilities of television, especially if the 
economic side of the problem is ignored. At the 
same time it is clear that from the public service 
point of view, developments of a major kind are 
very unlikely to be made for many years ahead. 

Economics of Television 
It cannot be emphasised too strongly, moreover, 

that costs will enter prominently into any con- 
sideration of new systems. Already the overall 
economics of a television service are much more 
difficult than in the case of sound broadcasting. To 
such an extent is this the case that the smaller 
countries are faced with a difficult problem of how 
best to introduce a service of television .on a self - 
supporting basis ; a problem in which, incidentally, 
the actual distribution of population is an im- 
portant factor. A further important economic 
consideration arises from the restricted rate of 
production of television receivers due to existing 
economic conditions. For example, the number of 
receivers in use in this country is at present limited 
almost entirely by the rate of production, which, 
in turn, is limited mainly by the availability of 
materials. For this reason the actual number in 
use is about 60,000, which is far below what would 
be possible with greater production. 

(To be continued.) 
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New V.S.E. High -fidelity Portable 
Record Reproducer 

A Self- contained Mains -operated Unit With a 

DESIGNED exclusively for the flat dweller and 
other record enthusiasts who have neither 

the space nor the capital to purchase a full -sized 
instrument, the new V.S.E. high -fidelity portable 
record reproducer is a truly portable record player 
which gives high -fidelity reproduction, and is 
suitable for 200 -240 volts A.C. mains operation. 

Due to the horizontal speaker position in 
conjunction with a specially designed grille, the 
sound distribution is omni -directional and the 
case exhibits acoustical properties usually found 
only in much larger models. A 61in. flat typo 
moving -coil speaker is used. 

The curved shape of the, case allows both loin. 
or 12in. records to be -played with the lid closed, 
thus eliminating surface noise from the pick -up. 
Both volume and tono controls are located on the 

The " Karrigram " opened showing the speaker 
housing. 

side of the case, allowing adjustments to be made 
,without opening. 

. A lightweight Garrard turntable unit is used 
,¡1ní3 the high- quality magnetic pick -up feeds a 
,tihree -valve amplifier, using the new Mullard, a11- 
Iglass 138A. miniature series valves, and employing 
a bass boost circuit of 3.84b per octave. The 
frequency response is reásonably level from 40 to 
15,000 c.p.s. 

High -quality Output 

Interior of the " Karrigram." showing the compact 
layout of the amplifier. 

The novel circuit design incorporates a capacitor 
as a wattless voltage dropper, ensuring surge -free 
operation. The hum level, both from mains and 
pick-up' input, is inaudible owing to special care i electrical design. Negative feed -back of 14 db 
ensures the maximum output of approximately 
21 watts, with the minimum distortion obtainable 
from the valve combination used. 

The whole instrument is readily portable, weigh- 
ing only 164 lb., for a case size of approximately 
14in. by 1:31in. Adequate ventilation is provided 
and the layout is planned to facilitate servicing. 
The case is finished in Rexine grey lizard skin, 
designed to blend with any interior. The price 
of the " Karrigrtun " is 18 gns. plus £8 Is. 8d. 
Purchase Tax. 

SAVE THAT CARTON 
Every empty breakfast -food, sugar, 
cigarette, soapflake packet is urgently 

needed for salvage. 
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Proc-ramme Pointers 
This Month Our Critic, MAURICE REEVE, Discusses Some 

of the Feature Programmes 

WHAT an age ago 1906 seems ! It is a long 
time, of coarse, by any standard of 
reckoning -42 years. Even if it were 

the year of one's birth, it would still be 42 years ago. 
But when one possesses even childish memories 
of it, it not only seems to take on an historical and 
far more distant aspect, but a sort of " time 
marches on " feeling creeps on one as well. I 
wonder if any other period of history has witnessed 
such revolutionary changes in every single walk 
of life without there having been a forcible turning 
over of society and government to bring them 
about. The period covering the change =over from 
horse and sail to steam must have been pretty 
staggering and all -embracing, seeing that the 
former had lasted since the creation of the world. 
The adoption of electricity and the internal- 
combustion engine were largely supplementary, in 
the way the cinema is to the theatre, rather than 
institutional and fundamental. It must have been 
the supplanting of the uncertainties of the winds 
and the human elements by mechanical science 
that was the all -important thing, and that took 
place long before 1906. To go to one's factory 
instead of one's loom, or to catch the train at the 
newly -built station in Euston Road instead of the 
stage in the courtyard of the Rose and Crown, 
must have wrought more social changes than 
anything before or since. 

Scrapbook 
The B.B.C.'s " Scrapbooks " are so interesting 

and so uniformally good that I venture to make 
two suggestions for their enlargement and the 
widening of their scope. One is that they be 
remade into " second editions " with new features 
bound to have been left out or treated secondarily 
in the original ; and the -chief events of the year, 
which obviously couldn't be left out under any 
circumstances, rehashed and re- edited. 

The second, and more ambitious, suggestion id' 
the composition of scrapbooks from history and 
before the recollections of anyone now living. 
Scenes depicting Boswell and Johnson, Gray writing 
his Elegy and Wolfe reciting it on his way up the 
St. Lawrence. Pepys' work and gallantries, the 
opening of the first railways, the passage of the 
Reform Bill, etc., ad infinitum, opens up visions 
of enchanting programmes and scope for genius 
and talent on the part of compilers and producers. 
A programme for each year of British history is 
not in my mind, but events could, with dramatic 
skill, be telescoped so that half a dozen programmes 
for each century would be feasible. The exploits 
and hanging of Dick Turpin, the first productions 
of " The Beggar's Opera " and the ` Pickwick 
Papers," and the opening of the Great Exhibition 
of 1851 ; such events make their years memorable 
by any standards. 

The Saturday -evening Music Hall programmes 
seem to me to have fallen off very considerably 

recently. Some of the more household names, or 
top -liners, are not what they were, nor do many of 
the " debutantes " to Music Hall seem likely to 
make variety history. Six minutes of fair to feeble 
stories concluding with an appalling song " which," 
we are invariably assured, you are sure to like," 
get a bit boring week after week, as do most of the 
crooners, whose glamour and "poisonality" often 
have to be presumed present. It was a thousand 
pities the Command Performance was not put 
over, the more so as it made a regrettable reversal 
from the normally accepted procedure of making 
the difficult or impossible easy and possible. 

The Brains Trust 
Another feature, hitherto enormously popular,, 

but which doesn't seem to be quite what it was, 
is the Brains Trust. Extraneous circumstances 
apart, there seems to be an air of unreality pervading 
it ; the old spontaneity is rot there to anything 
like the same degree, whilst the questions are 
sometimes enough to tax the patience of Job himself 
in their imbecility and fatuousness. If people 
cannot differentiate between what is suitable for 
putting before the Trust, and consequently the 
public, and what is best answered by reference to 
" The Children's Encyclopaedia " or " Everybody's 
Book of Household Management," then the Trust 
will only be rescued from obloquy by a careful 
vetting of the questions before it goes on the air. 

The Trust is always at its best when expressing 
opinions. In my opinion it should be used for 
nothing else, and all inquiries eliciting facts should 
be barred from it. Do they think the lyrics of 
Gilbert or the music of Sullivan play the pre- 
dominant part in that firm's operas ? not-Is 
Sullivan a great musician or Gilbert a great lyricist ? 

is the type of question most suited for public 
entertainment. Is Socialism a good or a bad thing 
for mankind ? not-Is it good or bad to water the 
garden in the sunshine ? Is State -aided art a Rood 
or a bad thing ? not-Is art good or bad ? When 
at its best, the Brains Trust is a first -class show ; 

I used to look forward to it as eagerly as I now 
switch on,The Critics. I think there is easily room 
for both. 

I enjoyed Kenneth Horne's amusing skit, " Fools 
Rush In, ' cm October 30th, in which every con- 
ceivable, and inconceivable, deterrent to marriage 
is packed into three highly diverting acts. 
It is so convincing, too, that I know of one young 
lady who, toying with the idea of following in her 
mother's footsteps, immediately abandoned all 
such on seeing the original production at the 
Fortune. I never heard whether she remained 
grateful to Mr. Horne for rescuing her from the 
abyss, but I do know he saved her from falling 
over it at the time. 

As with most light comedies of its type, one 
misses the high -speed action of a stage production. 
No amount of door shutting and motor -car engine 
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running ever quite succeeds as a substitute for the 
movements of the characters on, off and across 
the stage. To hear an angry wife say, for instance : 

" All right, you horrid, selfish thing, if you won't 
take me out I'll get George to," followed by the 
bang of a door and the noise of a car starting Up, 
cannot carry either the same dramatic or farcical 
weight as if we see the flash of her eye, the scornful 
twist of her lip and her contemptuous sweep out 
of the room. The same, of course, applies even 
more forcibly in scenes of dramatic intensity such as 
putting poison into a cup of tea or loading a revolver 
with sinister intent. 

"The Planets" 
There were some notable concert broadcasts 

last month. I wonder how long Holst's glittering 
" Planets " suite will really live. For all its wizard 
scoring and fine imaginative sweep, I cannot help 
feeling that it is rather being kept alive, and that, 
were it not to be seen in programmes for some time, 
there wouldn't be a flood of requests for its 
immediate rehabilitation. 

There was some magnificent playing by Gieseking 
and Backhaus in Debussy and Beethoven, and 

some not so good by Backhaus in Chopin. Both 
artists are, of course, not only pre -war stars, but 
pre -1914 stars as well ; at least Backhaus is. I 
never liked Backhaus' Chopin playing ; it lacks the 
requisite dash and fire. But in Beethoven, and 
most German music, he is extremely powerful and 
authoritative. Gieseking is as perfect a player of 
French music as anyone living. 

The B.B.C. does a real service with its opera 
broadcasts. The loss of the visual side is not felt 
to the same extent as with a play. as the music is 
such an enormous element for which the eye is 
not required. Much more important, however, 
is the fact that they are, for the most part, 
productions of works which could not be heard 
any other way. Stanford Robinson's work in 
connection with them is some of the best in the 
programmes. 

Verdi's Force of Destiny, and Wolf's probably 
quite unknown Der Corregidor added to the 
reputation of all concerned. The latter made most 
of us realise how much more successful Manuel 
de Falla was in his handling of precisely the same 
story as a ballet ; I mean the incomparable " Three 
Cornered Hat." 

" Coiling London Tower " 
An Interesting Account of Modern Airliner Landing Technique 

MANY people have heard. of the Tower of MANY 
London, famed for its history, crown 
jewels and beefeaters, but there is another 

tower in London of growing significance. It is 
" London. Tower," the air traffic control tower, at 
London Airport, which captains and radio officers 
óf B.O.A.C. Speedbirds and other aircraft call by 
radio -telephone as they fly in over .14Igland from 
all parts of the world. 

At safe heights above hills and 
clouds, as directed. by " London 
Tower," they " home " on a radio 
beacon on the outer. perimeter 
of London's air traffic control zone, 
the circumference of which is 
roughly 30 miles from the centre 
of London. 

Inside the B.O.A.C. airlirfer is 
an air of expectancy always associ- 
ated with the end of a journey. 
Passengers may be sipping the last 
of their refreshments ; one or two 
of them are shutting the hand- 
baggage they have used on the 
flight ; steward and stewardess are 
giving help where they can and 
are ,busy answering questions. 

Spme passengers are idly looking 
out. of the window . at the wide 
blanket of cloud below them, and 
one-or two of the more knowledge - 

o able among them are wondering 
what method the captain will use 
to descend through the mist and 
land on the runway. 

ss 

'l'ho aircraft's radio compass shows that the 'plane 
is over the beacon. Out goes a radio -telephone 
call from the captain : " Calling ' London Tower.' 
Speedbird George Oboe Charlie here. Over beacon. 
Request weather and altimeter setting." 

` London Tower " hears this message in its loud- 
speaker in Approach Control on the first floor pf 
the building, where officers and their men and 

::;.>.::.r, .r.« 

soo«eOCee 
`' 

bask 

" .xar ae,a exd! 
áro áh! a.rsg 

a, ao*444>a 
<_?. ì..& xs.,. x4. 

&& 421 

The Airfield Lightina' Panel in the Control Tower at London 
Airport. 
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women assistants control by radio the passage of 
aircraft through the control zone. 

Above them in a glass " pent -house " on the roof 
is " Landing Control " where officers regulate the 
air -traffic movements in the immediate vicinity of 
the airfield and manipulate the elaborate airport 
lighting system ; meanwhile, at the beginning of 
the runway, is a caravan containing the airfield 
controller. He is a " last- minute traffic cop," 
whose job it is to check that two aircraft do not 
use the runway at the same time and to warn the 
pilots by red lights if they show signs of doing so. 

Last, but not least, near the 
runway is another caravan for the 
Ground Controlled Approach Radar 
apparatus and the controllers who 
operate this " Talk you down " 
system. 

Which System ? 
Approach Control answer Speed - 

bird George Oboe Charlie, tell his 
the height of the low clouds, the 
visibility, wind direction, and the 
setting for the aircraft's altimeter 
so that it will record the height 
above the airfield. 

Weather conditions are poor. 
The B.O.A.C. captain has to decide 
whether he will divert to another 
airfield or land at London. If he 
decides to land he must make up hi, 
mind about which method he will 
ask " London Tower " to operate 
for him in order to bring George 
Oboe Charlie safely down through 
the misty blanket between him and 
the runway. 

Available to him if he wishes to land at London 
are the Radio Range, S.C.S.51, BABS or G.C.A. 

The first two are systems that enable the captain 
to tell, by sounds in his earphones or visual indi- 
cations on his instrument panel, whether he is 
correctly following a radio beam. BABS stands 
for Beam Approach Beacon System, and enables 
aircrew to find their own way in by following 
indications on a radar screen. 

In the G.C.A. " Talk you down " system, the 
ground controllers watch the radar screens and 
pass landing directions to the pilot by radio- 
telephone. 

If the pilot in Speedbird George Oboe Charlie 
chooses G.C.A., he will say " Hullo ! ` London 
Tower.' Request G.C.A." 

In the meantime, under instructions from Control, 
he has been reducing height to 3,000ft. The 
passengers find themselves in a world of opaque 
whiteness ; the steward and stewardess go quietly 
about their duties under the cabin lights ; and then 
the sign " Fasten seat belts " appears on the 
indicator in the cabin. 

Lights are on in the G.C.A. caravan, too, but only 
enough to shed a glow in the darkness through 
which the controllers and the men and women 
assistants peer at the translucent screens of their 
radar instruments along one of the walls. 

The radar screens supply three distinct types of 
information : a general plan view of the surrounds 
of London Airport up to a maximum of 30 miles 
and, on the precision screens, having a maximum 

range of 10 miles : the plan and elevation informa- 
tion concerning the later stages of the aircraft's 
approach, down to the immediate approach to the 
runway. 

The London director notes the Speedbird as a 
" blip," a small moving light mark, on the screen. 

A Double Check 
He tells the -pilot of Georg Oboe Charlie to alter 

his course by a given number of degrees, double 
checking that the " blip " moves in this same 
manner on the screen : thus he confirms that the 

The G.C.A. Controller talks an aircraft down safely through the mist. 

" blip " does beyond doubt represent George Oboe 
Charlie. ' 

George' Oboe Charlie's captain follows the direc- 
tions from the ground as he nears the airport, while 
the operators check the aircraft's movements on the 
distant and - medium screens. Then. when the 
'plane is some 10 miles from the airport, its path is 
plotted on screens of a greater scale, one showing 
its progress relative to a plan of the runway, and 
another, operated perhaps by aan ex -W .A.A.F.; 
indicating whether the aircraft is approaching at 
the correct angle of glide. She uses a scale which 
tells the " talk -down " man whether the aircraft 
is too high or too low. 

The captain, his hands on his -controls and his 
eyes on his instruments, hears the voice of " talk - 
down " in his earphones. " You are five miles from 
the touchdown. Turn right three degrees.... Turn 
right one degree.... Hold that heading.... You 
are 50ft. too high ... two miles to. go ... lose 30ft... . 

You are O.K.... Left one degree.... Hold the 
heading... . 

In the G.C.A. caravan the "-blip " approaches 
the runway. The voice continues : " Half a mile 
from touchdown. You are correctly lined up. 
Look ahead." 

The captain looks up from his instruments. 
Ahead is the broad line of the runway. Through - 

the aircraft cabin windows passengers suddenly see 
grass, distant buildings and roads. There is a 
musical squeak as tyres touch the runway. Control - 
room clerks enter the time on a board. 
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REMARKABLE OFFER 
A special purchase enables us to offer these two first -class 
standard mains transformers at very competitive prices. 
Supplies are limited, so be sure to order quickly. 
TYPE MT /E; MC. Half -shroud drop through type with voltage 
Selector Panel on face of shroud. 

PRIMARY. 200;230/250 volts with internally connected 
electrostatic screen. 
SECONDARIES. 350 -0 -350 volts 80 m /a. 4 volts at 2 amps. 
4 volts at 5 amps C.T. Price 26/6, post free. , 

TYPE MT; A, 3IC. Construction as type MT / /E /MC, but with the 
following specifications: 

PRIMARY. 200/230/250 volts with internally connected 
electrostatic screen. 
SECONDARIES. 350-0 -350 volts 80 to /a. 5.0 volts at 2 amps. 
6.3 volts at 3 amps. Tapped at 4 volts for dial bulb only. 
Price 268, post free. 

TYPE MT, Ml. We are still able to-offer this excellent little 
transformer which has achieved great popularity. 
This is a small drop through type transformer suitable for 
Midget Receivers, Signal Generators, V.F.O's and many other 
applications where size is the limiting factor. 

PRIMARY. 200,230/250 volts with electrostatic screen. 
SECONDARIES. 250 -0 -250 volts 50 m /a. 0 -45 volts at 2 
amps. 0-6.3 volts at 1.5 amps. 
DIMENSIONS. 2!.in. x 2in. x lin. high, with four mounting 
feet. New and improved design. Price 24 -, post free. 

POPULAR STOCK LINES 
1DÿADPIIONES IIS33. An extremely sensitive pair of light- 
weight headphones with an impedance of 600 ohms. These 
'phones are ideal for crystal sets or receivers with low impe- 
dance output. Complete with ear -pads, leather hea$d bands, 
headphone cord and jackplug. Unused U.S. Goternment 
Surplus. An excellent bargain at 516. post free. 
CARBON THROAT MIKES. A lightweight compact unit of 
American manufacture complete with strap, cord and two- 
pin plug. Brand new, 1x11, post free. 

SPEEDY POSTAL SERVICE C.W.O. or C.O.D. 

VALIANCE & DAVISON, LTD., 
144; Briggate, Leeds I. Tel.: 29428;9 

Staff call signs :- G2BHV, G8SX, G3ABD, G3CML. 

THIS MONTH'S SPECIALS 
INDICATOR UNIT} TYPE 62:1 (GEE 
SET). 

'Containing 21 valves, 117 mcs, crystal and 
Gin. cathode ray tubo type VCR97 (short 
persistence). 
Valve line up : 12 EF50, 2 EB34, 4 SP61, 

.3 EA50, also condensers, resistances. 
switches, etc. 
Totally enclosed in metal cabinet. size : 

18in. long, 81ín, wide, 11ín. deep. Weight 
40 lbs. 
LASKY'S PRICE A 
Carriage 7,6 extra. 

rag /6 
INDICATOR UNIT TYPE 62. 
Containing 20 valves and a 6in. cathode 
'ray tube type VCR97 (short persistence). 
Valve line up : 16 SP61, 2 EÁ50. 2 EB34. 
Dozens of components, resistances. con- 
densers, 117 mc's, crystal, 16 pot'meters, etc. 
Totally enclosed in metal case, size : 181n. 
x 81ín. x 11ín. Weight 40 lbs. Enamel grey 
or black, with coloured, control knobs. 
LASKY'S PRICE. 69/6 Carriage 7:6 extra. 

EX A.M. RECEIVERS TYPE 1355. 
Containing 10 valves : 8 VR63, 1 51.14G, 1 

VUI20. Incorporated in this receiver is a 
7.7 me /s I.F. strip. THIS UNIT IS IDEAL 
FOR TELEVISION CONSTRUCTION. 

35/- 
VCR 97 SCREEN ENLARGER 
It makes your home -built television set 
almost equal to a lin. commercial set. 
.Fits directly to front of set, simple and 
ca y, requires only 4 screws. 

LASKY'S PRICE 
Postage and packing 1/6 extra. 29/6 

BIGGER, BETTER, CLEARER AND 
SHARPER PICTURES. FROM YOUR Gin. 

CATHODE RAY TUBE, 
. Send 2¡d. stamp for lists. 

LASKY'S RADIO, 
370, HARROW ROAD, PADDINGTON, 

LONDON, W.9 
(opposite Paddington Ilospi tall. 

Telephone : Cunningham 1979. 

Carriage 3.'- extra. 

IT'S NEW ! IT'S READY ! 
The new Eddystone Short Wave Components Catalogue price 
7d. post free is full of interesting and new lines with technical 
data. We also have much pleasure in announcing many 
Eddystone Price Reductions. Order your copy NOW. 

EDDYSTONE PRECISION PRODUCTS 
MANUALS. -Short Wave Manual No. 5, 2/7, post free. Short 
Wave Manual No. 6, 1/2, post free. New 145 Mcs. Guide, 1/9, 

ac 
constructional 

SEMI AUTOMATIC MORSE KEY. 23/17/6. 
MODULATION LEVEL INDICATOR. Cat. 678, 28/15;0. 
" S." METER. Cat. 669, suitable for " 640," £5'5/0. 
145 MC/S TUNING ASSEMBLY. Cat. 709. This new unit 
comprises inductance, tuning condenser and mounting bracket 
and is suitable for receivers, transmittOrs, wavemeters, oscil- 
lators, etc., 17/6. 
145MC'S BEAM AERIAL KIT. Cat. 717. A compact and 
efficient Four- element Beam aerial of all brass construction. 
Centre element is a folded dipole fitted with special insulator 
to take 72 ohms co -axial cable, 26/5/0. 
CERAMIC MICRODENSERS. 580 12.5 PF. (bandspread), 5/ -. 
.581 60 pF (screw- driver trimmer). 5-6. 582 60 PF. 8'-. 583 
2 

8 
5x25 pF, 7/6. 584 34 x 34 pF, 7;9. 586140 pF (handset tuning), 

7/9. 476 15 x 15 pF, 7/9. 
S. W. TUNING CONDENSERS. 1094 20 PF. 5 / -. 1129 40 pF 
5/ -. 1093 60 pF, 6/ -. 1130 100 pF, 7/6. 1131 160 pF. 8/6. 
DIALS AND KNOBS. 595 21n. Direct Drive Dial, black, 3/9. 
638 silver, 4/9. 597 lin. Slow Motion Dial, black, 12/ -. 639. 
silver. 15 / -. 637 31ín. Slow Motion Dial, silver, 17.3. 594 
black. 15/ -. Full Vision, 598 17/6. 
R.F. CHOKES. 1011 VHF. 1 /6. 1010 SW 1!9. 1022 TX. 2/3. 
1066 All Wave. 2/3. 
COMMUNICATIONS RECEIVER " 640 ". 9 valves, 10 -200. 
metres, £27 /10/0 or £5/15/0 Deposit and 6'- per week for 78 weeks. 
Many more Eddystone Products available from stock. 

HAM CATALOGUE FA 
Our well -known Ham Catalogue has been brought up to date 
with additional lines and contains 75 pages printed on art 
paper with clear photographic illustrations and technical 
data. This is the finest radio catalogue available to the public. 

Send 9d. NOW for your copy. 

SOUTHERN RADIO AND ELECTRICAL SUPPLIES 
75, FISHERTON STREET, SALISBURY, WILTS, 

Telephone : Salisbury 2108. 

For CONSTRUCTORS 
and CONNOISSEURS 
only, please .... 
The ACOS G.P.12 Crystal Pick -up 
(with permanent sapphire stylus) is 
intended only for those who demand 
perfection in recorded music. 
Editorial reviews in the technical 
radio press hâve been unanimous in 
their endorsement of the superlative 
reproductive qualities of this remark- 
able pick -up. It can be obtained from 
leading radio dealers for 104/- inc. P.T. 

FREE ILLUSTRATED 
FOLDER describing the 
G.P.12 (and also crystal 
and magnetic models 
for the less exacting) 
may be obtained by 
returning the 

coupon below. 

TO COSMOCORD LTD.! 
ENFIELD, MIDDX.I. 

- Please send folder of ACOS Pick -ups. I 

INAME ...._..._..... ._ ......_ ._..........I 

!ADDRESS.. 

!.__' ........................................._......._............................. J 

PRATT'S RADIO 
1070 BARROW RD., LONDON, N.W.10 

(Near Scrubbs Lane. Tel : LAD 1734.) 
AMPLIFIERS. -College AC1OE, 10 watt, 
4 -valve A.C., feedback, £8 /18/6. Model 
AC15E, 15 watt, 6 valve, push -pull output, 
feedback over 2 stages, A.C., 213/1946. 
Model U10E, 10 watts, 6- valve, D.C. /A,C., 
push -pull output with feedback over 2 
stages, 211/11/ -. All above have microphone 
stage and separate mike and 'gram inputs, 
2 faders and tone -control ; all match 3, 8 
15 ohm speakers. complete with case and 
chrome handles. Model AC4C, A.C. or 
Model U4C, D.C.'A.C., 3 -valve record /radio 
amplifiers, complete with 3 -ohm O /Transfr., 
£5/9/6. Demonstrations available. 
SPEAKERS. -All P.M.. 31ín., 17/6 : Tru- 
vox, bin., 10 /- : Goodmans, 8in., 1419 : 
Goodmans, 51n.. 14/6 loin.. 28/6 121n., 
130 / , With Translr., 5in.,, 15 / - ;. Olin., 
R.A., 17/6 : Bin. Rola, 21/9. Condensers, 
T.C.C., 25 mfd., 25v., 1/6 : 24 -16, 350v.. 5/6 : 
Plessey 8 x 450. 2.3 : 16 x I, 450v., 4/6 32x 
350v.. 2/6 : 1 mid., 500v., 4cí. ; 05, .1, Od. 
TRANSFORMERS. -Mains Porthminster, 
350- 0- 350v., 80 m.a., Gv., 5v., 23/9 ; 100 m.a. 
6v., 5v. or 4v., 4v.. 26,'6 : 120 m.a, 6v., 5v., 
351- i Varley, 425 -0 -425 6v.. 5v., 4v.. 180 m.a., 
55/- e Speaker, Standard Pen.. 5/- : Midget 
Pow /Pen.. 46: Multi- ratio, 5w., 7,6 
30 watt, 23/9 ;.LF. Transfrs., Philco, 7 8 pr. 
Atkins, 9/6 pr. : Wearite Stan., £1 pr. 
Wearite M400, 21,'- pr. 
COILS. -Dual -range with reaction, 4,8 : 
Wearite 'P' Coils, 3/- each : L. and M.W. 
with reaction, 6/9 Pl'. ; Q coil pack, 39/2. 
TUNING CONDENSERS.-.0003 and .0005 
solid dielectric, a- each e 2 -gang, .0005, 
L /Tr., 6/9 : 3-gang, .0935, small. 6 /9. 
MISCELLANEOUS. -Vol. Controls, L!Sw., 
3/6 : W /Sw.. 5/6 : Octpl bases, 5d.: chokes. 
60 ma., 20 hy., 6 3 : 90 m.a.. 10 hy., 9/6 : 

150 m.a., 10 hy., 14,6 ; Linecord, .3a, 60 ohms 
ft., 2 -way. 70. ; 3 -way, 8d. ft. ; Vol. 
dropper with feet, .2a, 950 ohms or .3a. 8OL 
ohms, 4.10 each e Presets, 50 pf., IOd. : 

100 pf.. 1/3 : 250 pf., 2/- : 500 pf., 2/3. 
1'ALVES.- Practically any standard valve 
available, ex -stock by return of post. 
Television valves : EL38, EL33, Pen.45. 
Pen.46, T41, HVR2, EF36, EA50, etc. 21d. 
stamp for List or Query. C.O.D. or C.W.O. 
Postage paid over £1. New unused goods. 
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GALPINS 
ELECTRICAL STORES 

408, HIGH STREET, LEWISHAM, 
LONDON, S.E.13. 

Telephone: Lee Green 0309. 
(Neer Lewisham Hospital.) 

TERMS: CASH WITH ORDER (NO 
C.O.D.) 

EX -GOVT. MAINS TRANSFORMERS. 
Input 230 volts 50 cys., output 450101450 
volts 250 mlamps., 6.3 volts 8 amps. 6.3 volts 
B amps. 6.3 volts 5 amps. 6.3 volts 5 amps. 
5 volts 4 amps. 45!- each, carriage 51 -. 
Another same input, output 350101350 volts 
at 180 mlamps. twice, 5 volts at 4 amps. 
twice. 5,3 volts at 5 amps. three tines, 4716 
each, carriage SI -. Another same input 
350101350 volts 250 mlamps. 5010150 volts 
at 103 mlamps. four 6.3 volts at 5 amps. 
also 5 volts at 4 amps. 4216 each, carriage 
51 -, (Size of these transformers is approx. 
71.in. x 7; in. x 6 .1in., weight 201bs.) 

CHARGING UNITS, Selenium Recti- 
fiers. Input 1001250 volts 50 cys. for 
charging 24 volts at 10 amps. complete with 
meter, resistances, fuses, etc., complete 
in rack size 27in. x 24in. x 16in., to clear, 
£10 each, carriage 101 -. 

MAINS TRANSFORMERS. Input 230 
volts 50 cys., output 42 to 50 volts at 100 

amps.. £121101- each, carriage 101 -. Another 
2001250 volts in steps of 10 volts, 
output tapped 6, 12, 18 and 24 volts at 
10112 - amps., 451- each. carriage 21 -. 
Another 230 volts input, output 12 volts 
at 84 amps., 251- each, carriage 21 -. 

Another 220 volts input, output tapped 
12.'., 25, 37,' 

. 

50, 60. 75, 871., 100 and 110 

volts at I10 watts, £41151- each, carriage 
716. (These transformers are all double 
wound. ) 

EX- GOVERNMENT (G.E.C.) ELEC- 
TRIC FANS. 12 volts, A.C.1D.C. lami- 
nated field, complete with Sin. impeller. 
New, boxed, 201- each, post Il -. 
MAINS VARIABLE RESISTANCES, 
ex-Govt.. (new), 4,000 ohms, .25 amps., 
351- each. Worm wheel control, slider 
type, 60 ohms, to carry 11. amps., 1716 

each; 5.7 ohms, 8 amps., 241- each. Dim- 
mer resistances stud switch arm type; 
2,703 ohms to carry .27 amps., 251- each. 

MAINS VARIABLE RESISTANCES 
(slider type), new, ex- Govt., 14 ohms., 
carry I to 4 amps., graduated, useful as 
dimmers, etc., 1716 each; another 0.4 
ohms carry 25 amps., 1716 each, post 
116. Ex -Govt. Moving -coil Cell Testers, 
3 -0 -3 volts (new), 201- each. 
EX- R.A.F. MICROPHONE TESTERS 
(new). These consist of a Ferranti 0 to 
450 mlamp. tin- scale meter shunted to 
I mlamp. incorporated Westinghouse 
Rectifier. the whole encased in polished 
teak case, calibrated at present 0 to 10 

volts, 251- each. 
SPECIAL OFFER METERS, all new 
boxed. Moving Coil, first grade instru- 
ments, 0 to 20 volts, 101- each, or 3 for 
251 -; 0 to 40 volts, 1216 each: 0 to 10 
amps., IS!- each, all tin. scale. 0 to 20 
volts, A.C., calibrated, 50 cycles, 251 - 
each: 0 to '4 amps. thermo -coupled, 
251- each. 
ELECTRIC LIGHT CHECK METERS 
(Watt Hour). A.C. 50 cys., 2001250 volts, 
5 amp. load, 1816, post 21 -. 10 amp., 
211 -, post 21 -; 20 amps., 251 -, post 21 -; 
also a few only Pre -Payment 11- slot type, 
20 amp. load, less coin box, complete with 
synchronous Motor, 351- each, carriage 316. 

EX -NAVAL din. SPARK COILS, approx. 
3,000 volts, from 6 volts supply, 816. G.P.O. 
Galvanometers, reading 3010130, vertical 
type, 816 each. Ex- R.A.F. Impulse Trans- 
former (Magnetron), output believed to 
be approx. 15,000 volts at 3 kw. for I 

mlamp., 715 each 

MAINS 

TRANSFORMERS 

Improved Machines improve Pro- 
duction and lower Costs. OUR 
NEW MULTI WINDERS are 
turning out thousands of Mains 
Transformers each week. HENCE 
we can pass this saving on to 

our many friends. LOOK ! 

Primary: 2001250 v. Sec. 350 -0 -350 v. 
80 m.a., 6.3 v. 3 a., 5 v. 2 a.; or 250-0 -250 
with 4 v. or 6.3 v. heaters. Ali fully 
Shrouded. 

Prices better than pre -war. 

Drop thro' chassis type ... 1716 

Chassis Mounting ... ... 1916 

Postage. 111d. 

H. W. FIELD & SON LTD., 
Cable Works, Station Road, 

Harold Wood, Essex. 
ingrebourne 2642 

10111111110Mi 

ANINIMMIIIIMMEM 

MAINS TRANSFORMERS 

I7 /- POST PAID 
NEW GOO 

ULLY GUARANTEED 
PLUS 

for 200/230/250v. Drop through 
chassis type with top shroud. Interle ved 
and wax impregnated windings. Screed 
primary. 
(a) 250 -0-250v. 60 mA., 8.3v. 3 A., 5v. 2 A., 17,- 
(b) 250- 0 -250e. 60 mA., 4v. 4 A., 4v. 2A., 17/- 
Following Types have UNIVERSAL 
L.T. Windings. 0- 4 -6.3v. 4 A. C.T. 0 -4-5v. 2 A. 
This means that either. 4v. or 0.3v. valves 
may be used with either 4v. or 5v. rectifier. 
(c) 250 -0-250v. 80 mA. ... ... ... 19/8 
(d) 300- 0 -300v. 80 mA. .,. ,.. ... 1916 
(e) 350- 0 -350v. 80 mA. ... ... ... 19!8 
(f) 250 -0-250v. 100 mA. ... ... ... 2218 
(g) 303- 0 -300v. 100 mA. ... ... .,. 23/6 
(h) 350-0-350v. 100.mA. .. 24/8 

Upright Types Fully Shrouded. 
(D 350- 0 -350v. 150 mA,. 0- 4 -6.3v. 6 A. 

C.T. 0 -4 -5v. 3 A. . 30/8 
(j) 425-0-425v. 180 mA., 6.3v. 4 A. C.T. 

6.3v. 4 A. C.T. 5v. 3 A, , 45/- 
10,000 VALVES IN STOCK 

Get the valve you want by return C.O.D. 
at standard B.O.T. prices. 

MINE DETECTOR AMPLIFIERS 
3 valve R.C. Midget Amplifiers with three 
IT4 valves in ceramic holders, 22/6. 

.3 AMP LINE CORD 
00'70 ohms per ft. 2 way, 1/3 yd. ; 3 -way, 

1/8 yd. 
L'NDRILLED ALUMINIUM CHASSIS 

Heavy gauge, 16 S.W.G. Polished. Sin. 
deep, 4 sides. 101n. x 6in., 101p. x Bin., 8/6 
12in. IC 010., 10/6 : 14ín. x 9in., 16ín, x Bin., 
11 /8 ; 201n, x 81n., 12'6. 
NEW GOODS ONLY. C.W.O. or C.O.D. 

POST FREE OVER 5' -. 

COULPHONE RADIO 
The Return of Post Mail Order Service. 

58, Derby Street, Ormskirk Lancs. 
Send Old, °tamp for 32 page catalogue. 

TELEVISION - 
VALVES 

6111, 602, 6L18, SP41, SP42, 0041, PE.N44, 
PENIS, PE-Y46, P41, 111,4101), DI, T41. 
UU7, U22, AC6PEN, ACP4, 6F12, 66'I3 
6F14, 7P28, P61, P42, 1143, MSP41, ETZ41 
X41C, KT41, 016, 017, O: ]C, G1150, ET-14. 
KT45, U19/23, 1.733, Z66, Z77, XBI, EA50. 
EVES, HVR2A, EF50, EFE, TSP4, ELIO, 
TSE4, 11501, PL33, PL1 :8, PT::l, 
PZ30, 4T8P, 4TIIA, 4TPB, 4TSA. 41MPT. 
41MTL, 41MTA, 4111ITS, 202V PB, 2(lo1 P. 
202DDT, 203THA, 403BÚ, 225DU, 42SPT, 
42MPT, 4511T, lIDL4, 5130, S130P, 807, 
GDT4B, SÚ2150 and 101 more types td Hulk) 
Fairest. Please enquire for any type not listed. 
Also obsolete and rare valve... Replacements 
for euch difficult types as 47, 12A7, 25. 57. 
32L7, 70L7, etc. at B.O.T. prices. Order C.O.D. 
TELEVISION. Construction Book, ; W-irrie's 
World Teter. Constr., 2,8; Electronic lira... 
Televisor, 2 /8: Telev. Constr. Manual, 3 ö . 

Telev. Parts : Vision Unit Chassis, 22,11. ,a 
completely wired, 87.15.10. Sound Unit 
Chassie, 18/9 (compl. 'wired), 85.5,5.1. Tints 
Base Unit Chassis, 17/8 ( 88.14.2). E.H.T. 
Combined Power Transformer, 5,000 v., 
2 :4 -6 v., 91/6. 2,000 v. 2 -4 v.. 54,9. Foros 
Coils for 35 mm. Tubes, 3216. Deflector Coils, 
326. Line Output Transformer, 32/8. Varley 
Choke, DPS2, 5.5. Henries at 230 mA., 1819. 
Rubber Masks (cream for gin. C.R. Tubes), 
11/ , Go -axial Cable, white, brown or hlack, 
1/3 per yard. Screen Enlargers, 86.8.0. 
RADIO.- Burgdyne Table Model Sets, medium 
wave, a few left (then discontinued), reduced 
to 89.17.8. %Vermouth, pair coils 
with basic ririvit, 0'6. Aertais, ex- Govt., 

extensions, 14ft., collapsible (suitable as 
fishing rods), 7/8. Fabric for speakers, etc., 
modern weave, sq. it., 3 /6. 2In. Radio Exten- 
sions (also writable for MCRI), 7/6. Radio 
Extensions in modern plastic cabinet, 15/ -. 
Service Sheets, Amer., and Brit., our best 
selection, 10'8 per doe. Ampilon Pocket Volt 
and Mililamp Meter. 0 -25 v., 0 -250 v., 0 -25 
mA, 21/ -. Trimmer Tool Kits (re- designed), 
30/ -. Ara-minor Universal. 88.10.0. Taylor 
Meters on EASY TERMS. Midget Soldering 
Iron, " Pencil " type, works off 6 v. car battery. 
10/6. Gram -motor, Rimdrive Turntable,14.19.8. 
VIDOR TELEVISION. 18 -valve Vision and 
Sound net, 867.7.1, ERIE RESISTORS KITS 
(Reduced), 96 i watt. 32 /-, 44 f watt 16/ -. 
INTERFERENCE SUPPRESSORS. Filter Type, 
27/8. CORVETTE TRIPLE MASTER. Will 
operate Battery seta front the Mains or out -of- 
doors without Battery or Mains, 86.19.6. 
AVO 7, 819.10.0, and the whole range from 
Stock. TAYLOR 70A, 111.1ß0, and the whole 
range on EASY TERMS. " TINY TIM " one - 
valve Battery Receiver Kit, 25/ -. 4 odd. 500 v. 
Condensers, 1/9. Plfeo All -In -One Radio meter, 
71C /DC, 25f -. Test prods, red and black, plastic 
insulated, pair 3 /6. 25 mid. 25 v. Condensers, 
1/9. 0.5 odd. 330 v. Condensers, 1/8. Wonder 
Crystal Set with pair of headphones. 251 -. 
Rotax Ammeter, 30 -0 -30 amps, 19/ -. Crypton 

O -e Ammeter, 15/ -. Sin. Speakers, Goodman. 
etc., 15/-. Compass liquid, ex- Govt., 4in. dial. 
precise Instrument, 15/9. Hellerman Tool Kits, 
complete with Tool Lubricant, 250 Assorted 
Sleeve and Cable Markers, 25/8, Chassis Cutters, 
11, il, lltn., each 12 /8. Unifies Was Polish 
for cabinets, etc., 1/3. 0 -Cedar Polish, bottle 
11 Elco Soldering Irons (state voltage), 10t -. 
Varley V40 Accumulators, 18 /8. Flat Irons, 
new and boxed Is few to clear), 10 / -. B.P.L 
Universal Meters (a few to clear). 88 5e. 
Servisol, switch cleaner per tin, 5/ -. Cernent, 
per tin, 6/-.. Maine Resistance, 1,000 ohms .2 
amp., 4/ -. 8 add. 500 v. Electrolytic Can Con- 
densers, 6/ -. Line Cord, .3 amps (60 ohms per 
foot), per yard, 2/8. Holders: Mazda octal. 
5 -pin British, -5 -pin UX, 4 -pin, per dozen, 9/-. 
" Goldring " Pick -rap Head, gives old gramo- 
phone, radiogram quality reproduction, 31/6. 
ELECTRICAL. -Vlbro Engraving Tool, plugs 
straight Into light socket, engraves metal, 
plastic, glass, wood, leather, lewellery, etc., 
52/8. Eleetr. Mixer and Whisk, with 3 different 
attachments, 30/10. Pressure Cookers for rapid 
cooking takes minutes Instead of hours, 77/6. 
Vidor Portable Elec. Cooker, with oven (no 
tax), 4216. 
VIBRO -ARC. Elec. metal engraving pen, 15/ -. 
STOP PRESS : UUO, 60E5 Potentiometers, 
10,000 ohms, wire wound, 2 / -. Kit of Speaker 
gauges, 2/8. Colour code Indicator. 9d. White 
knobs. 9d. 
Please write immediately to Bulls (P-W.) 

RADIO BULLS 
246 HIGH ST HARLESIJEN titR: 

VALVES 
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Underneath Lie Dipole 
Television Pick -ups and Reflections. 

TELEVISION seems to have " caught on " 
in no uncertain manner in the U.S.A. 
There are about 40 television stations 

already sending out regular programmes, quite 
apart from occasional transmissions from experi- 
mental stations. During the next 12 months, 
,another 80 American stations will come into 
"operation, with long -distance land -line relay or 
radio links organised on a most ambitious scale. 
Consternation reigns in the American show business, 
particularly in Hollywood, where everyone agrees 
that television is going to change the face of the 
motion- picture industry, though opinions widely 
differ on the manner of the change. 

American box-offices provide the first definite 
answer, however. The first effect seems to be a 
20 per cent. fall in the box office receipts of the 
cinemas, with theatres and other entertainments 
affected ro a lesser extent. In some areas which are 
particularly well served with television stations, 
the average receipts compared with similar periods 
in previous years has decreased as much as 30 

. per cent. This is a serious matter for the film 
people, and may be more serious when the standard 
of American television entertainment reaches the 
quality of our British programmes. On the other 
-hand, the volatile Americans, with much more 
money to spend, are much more susceptible to 
crazes and to the persuasive publicity of high - 
pressure salesmanship. 

;,250 Years of Progress 
It is net surprising that the British cinema 

exhibitors have expressed alarm at the prospects, 
'though they may derive some comfort from the. 
fact that, at the present rate of progress, it would 
take 250 years for the state -owned B.B.C. to erect 
the same number of stations the free -enterprise 
Americans have put up within one year 1 Mr. E. J. 
Hinge, a prominent North of England cinema owner 
recently said : " You cannot stop it. You cannot 
'even retard its development. The Cinematograph 
Exhibitors' Association will campaign for reasonable 
control. Otherwise every workmen's club, village 
hall, big store and. ' pub ' may become a compe- 
titor." Another exhibitor said : " This is going 

:Ito be serious. Watch your pockets ! " In view 
of the high taxation imposed in one way gr another 

á upon the entertainment industry, it is entitled to 
some consideration. It is small wonder that some 

'of the exhibitors are averse to showing some of the 
highly partisan films produced by the Central 
Office of Information, many of whose documentary 
film technicians are known to have an admiration 
for the Kremlin. The Fifth Column has infiltrated 
into a number of industries which have a special 
significance in their effect upon the population as a 

,;whole, and filins and broadcasting are not the 
lgast important. (That grand . institution, the 
,English Music Hall, remains immune from the 
-blandishments of the Quislings disguised as arty - 
crafty intellectuals.) My own opinion is that the 

By " THE SCANNER" 

entertainment industry in this country will not 
suffer from the competition of television to anything 
like the extent it has in America, and that it is in a 
strong position to negotiate for fair protection. 
Television could be harnessed to assist the show 
business, to 'publicise stage and screen stars and to 
arouse interest in forthcoming productions. 1 t 
could be used to neutralise the arrogant opinions 
and venomous wisecracks of some of the newspaper, 
dramatic, and film Critics. Television viewers 
would like to see, for instance, specially prepared 
trailers of forthcoming releases, providing the 
traditional extravagant adjectives were omitted ! 

Cinema Television 
Meanwhile, the two largest cinema circuits, 

ABC and Odeon, are actively developing big 
screen television with a view to its installation, 
in, the first place, in a few selected theatres in the 
London area. I have myself seen the excellent 
results on the experimental set-up at .Odeon's 
Palais de Luxe, Bromley, and this convinced me 
that far from killing the film business, television 
may prove its salvation. Capt. A. G. D. West, 
technical director of Cinema Television, Ltd., a 
Rank group company, demonstrated a crisp and 
clear picture, 16ft. wide and 12ft. high, having a 
screen illumination of 8ft. lamberts reflected by 
a silver screen, which compares with an average of 
10ft. lamberts reflected by the normal white cinema 
screen, perforated for sound. purposes. With the 
television screen, the loud speakers were below the 
screen instead of in the more normal position behind 
it. 

The ABC circuit has not yet announced the 
naine of the system likely to be installed in its 
theatres, but its executives have been looking at all 
British, American and French systems. They are 
known to hold highly favourable opinions of the 
French system which scans 819 interlaced lines, 
and which naturally gives a higher definition than 
is possible with the British 405 lines or the American 
525 lines. It would seem obvious that the highest 
possible definition should be the aim for big screen 
teluision, but owing to the limitations of band- 
width available for radio transmission, the use of 
800 -1,000 lines resolution systems will probably 
be restricted to transmission by co -axial land lines. 
I am sure that this will be the ultimate answer, 
though it is quite possible that equally goodresults 
could be obtained with a lesser number of fines and 
sequential scanning. This, again, would occupy 
a colossal band- width. In the meantime, 405 
lines, interlaced, gives reasonably good results 
and its initial adoption by the cinema people would 
permit them to make direct relays of news items 
and sporting events transmitted from the Alexandra 
Palace. In any case, it is doubtful if the Post- 
master General would grant licences to cinema 
interests for the operation of television transmitters 
of their own. But if he did, the transmitting wave- 
lengths would not he kept secret for long and there 
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would result a terrific boom in `.` ham- made" sets. 

I never cease to marvel at the high level of the 
B.B.C. television programmes, and having received 
information about the equipment and accommoda- 
tion now being made available at the leading 
American television studios I marvel still more.. A 
visit to the Alexandra Palace gives one the impres- 
sion of the intense enthusiasm of the staff triumph- 
ing over congestion, chaos and technical 
obsolescence. Improvisation is the rule rather 
than the exception, arid some of the lighting equip- 
ment is quite archaic. Parabolic mirror lamps 

with spl4l- rings, out of date in film studios some 15 
years ago, are used alongside a few individual 
lamps of the latest design. And some of the trans- 
mitting gear, still doing fine work, reminds one of the 
magnificent Heath -Robinson hook -up at Marconi 
House, in the earliest days of 2L0. Increased 
studio accommodation is now long overdue. There 
are plenty of additional large rooms at the 
Alexandra Palace, not to mention several glass - 
roofed halls. The latter might be very useful for 
afternoon transmissions, when daylight could be 
used, mixed with the light from a few strategically 
placed lamps. 

Ne,ws from the Clubs 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec. : F. C. Ward, 5, Uplands Avenue, Littleover, Derby. 

THE society now have their own transmitter, constructed by 
Mr. G. White (02013), out of components donated by 

members. The necessary transmitting heed- has been granted. 
the call sign being G3I RD. 

Recent meetings included demonstrations of n '-iiativr feedback 
by Messrs. W.A. Mead F. U. Ward (1 :2GVV). Members 
were very interested in a complete set of house- constructed 
test equipibent of unique design, described and demonstrated 
by Mr. J. 'Goodwin. 

BARNSLEY AND DISTRICT AMATEUR RADIO CLUB 
Hon. Sac. : R. Hickliug, 179, - Barnsley Road. Wombwell, Yorks. 
'THE club has now a membership of 30 and a varied syllabus 
1. has been drawn up which is hoped will suit the tastes of all 

members. Future lectures include those on Propagation in 
General, by G8WF 11). Westwood); Baud -switched Exciter 
Unit, by 051CM (iI. Eyre) ; 420 Me/s. by (:JJJ (J. A. Ward). 

Meetings are held twice monthly at the King George Hotel, 
Peel Street, Bar nsley, and the secretary ell] le pleased to 
furnish full details to any new prospective members on 
application. 

WEST MIDDLESEX AMATEUR RADIO CLUB 
Hon. Sec. : C.Alabaster, 33, Lothian Avenue, Hayes, Middlesex. 

THE club continues to attract enthusiasts of varied radio 
and electronic interests. Recent meetings were given over 

to lectures by two. club members -one on negative feedback 
and the other on the strobollash. An interesting programme has 
been laid down for the next four months and should cater for 
all tastes. Meetings : Second and fourth Wednesdays of every 
month at the Labour Hap, Southall, Middlesex, at 7.30 p.m. 

MIDLAND AMATEUR RADIO SOCIETY 
Hon. Sec. : A. W. Rhodes, 135, \Coolmore Road, Birmingham, 23. 

THti October meeting was wel! attended. The lecturer, C. 
Naylor Strong, F.C.it.S., gave a lecture entitled " A New 

High Stability Oscillator," with practical models and demon- 
strations. His inimitable style ensured a most successful evening.' 

The R.S.G.B. Band Planning scheme was presented by the 
well -known DX enthusiast, D. A. G. Edwards, G3DO, Regional 
Representative R.S.G.B. Members voted upon various proposals. 

A new and important feature is the forthcoming weekly 
classes for all members, old and new. desirous of acgniring a 
sufficient knowledge of radio to enable them to take the G.P.O. 
exam. for transmitting licences in May, 1949. 

M.A.R_S. meetings are held every third Tuesday in the month 
at the Imperial Hotel, Birmingham. 

For further information applications are cordially invited 
by the hon. secretary. 

BRIGHTON AND DISTRICT RADIO CLUB 
Hon. Secretary : Mr. F. Harrop, GJOCL, 12, Park Street, Kemp 

'rows, Brighton, 7, Sussex. 
THIS club has recently been formed as a successor to the 
1. old Brighton and Hove Group ; meetings are held every 

Thursday evening from 7.30 p.m. at the St. Mary Magdalene 
Hall, Bread Street, Brighton. The club has its own transmitter 
and application has been made for a Club licence; morse classes 
are held every club night and constructional work is being 
organised. Membership is open to all with an interest in radio 
and electronics- further information from the hon. secretary. 

THE GRAVESEND AMATEUR RADIO SOCIETY 
Hon. Secretary : lt. E. Appleton, 23, Laurel Avenue, Gravesend, 

Kent., 

THE society was formed on October 20th, 1948, its object 
being to advance the status of amateur radio and to assist 

those interested in all non- professional radio and television 
activities. Meetings are held every Wednesday at the club- 
room, 30, Darnley Road, Gravesend, at 7.30 p.m. . 

Lectures are given by members and have included "Crystal 
Oscillators " by GOBQ ; " Elementary Principles," by GSLZ 
" ßC221 Wavemoter," by G3I:JK. 

Beginners' classes are being arranged for subjects as required 
by members, and it is hoped to get a morse class under way 
shortly. 

Anyone interested in the society and xishing to become a 
member will be welcomed any meeting right. 

WALWORTH (MEN'S INSTITUTE) RADIO CLUB 
Hon. Soc. : B. E. syn,ons, 100, East Duhifcti Grove, S.E.22. 

THE above club has now resumed its activities following the 
summer recess, the first dub night being devoted to 

planning the coming session. 
An ambitious' programme has been laid down, ammmt. with Mr. 

Winsford (04DC) as instructor the club is looking forward to 
a very successful time. 

New members are still welcomed and full particulars can be 
obtained from the club secretary. 

HARROGATE RADIO SOCIETY 
Hon. Sec. : A. Wilson, 16, St. George's Road, Harrogate, Yorks. 

THE society which has been in formation sines . January, 1947, 
was known as the Harrogate and District 8 -wave 

Radio Society, but the words `S- wave" have now been 
deleted in order to extend the scope and membership of the 
society. 

The membership is well over 30 active members and provision 
is being made for all branches of radio as the occasion arises. 

STOURBRIDGE AND DISTRICT AMATEUR RADIO SOCIETY 
Hott. Secretary : W. A. Higgins, (Ga(4l') 33, John Street,I:rlerley 

11111, Staffs. 

AMEETING of the above society was held on Tuesday, 
November 2nd. at King Edward's School, Stourbridge. Mr. 

Mclean (0201.5) was in the chair, and a good attendance was 
recorded. The secretary reported on a very enjoyable visit to the 
G.P.O. station at Rugby and outlined future plans for visits to 
B.B.C. studios and Daventry Station. 

A talk on " Home Recording " was then given by Mr. Dennis 
Roe, of B.S.R., Ltd., followed by a talk on " Disc Recording," 
by Mr. Muchlow (also of B.S.R.). 'Che talks were illustrated by 
actual recordings and several members obtained records of their 
voices. The talks were most instructive ami of tremendous 
interest to members. Both speakers were accorded a hearty 
acclamation. 

Membership of the society is open to all persons over 13 years of 
age who are genuinely interested in radio and allied subjects. 
Details from the secretary. 

READING AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec. : Mr. L. Watts, G6WO, 817, Oxford Road, Reading. 

AT the ineetiug of the Reading Radio Society, on Saturday, November 13th, Mr. Pinchbeck, 05DF, gave a talk on 
balanced modulators. The methods of using balanced modulators, 
In speech inverters for secrecy in radio telephone circuits, and in 
the production of single sideband suppressed carrier transmission, 
were described. 

On Saturday, November 27th, as the advertised talk on the 
quad beam was not available, the meeting was turned over to the 
discussion of members' technical problems. 

The following is part of the programme for the New Year: - 
January 8th. -Convertors, by Mr. F. Ruddle. 
February 1.2th.- Oscilloscopes. 
March 12th, -Pulse modulation. 

LOTHIANS RADIO SOCIETY. 
Hon. Sec. : I. Mackenzie, 41, Easter Drylaw Drive, Edinburgh, 4. 

THE general monthly meeting will be held in the Chamber of 
Commerce Rooms, 25, Cha rolette Square, Edinburgh, on 

Thursday, January 27th, 1949, at 7.30 p.m. The society extends 
a welcome to new members; and further information may be 
obtained from the secretary. The society is planning an exten- 
sive programme for the comtnq season. 
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The " F7uxite Quins " at Work. 
"Now, hold that new aerial tight 

While we fix it firm with FLUXITE." 
" Look out ! " shouted OH. 
"Too late! Drat the snow! 

There'll be no television to- night." 

See that FLUXITE is always 
by you -in the house -garage - workshop - wherever 
speedy soldering is needed. 
Used for over 40 years in 
government works and by 
the leading engineers and 
manufacturers. Of all 
ironmongers -in tins, 

10d., 116 and 31 -. 

To CYCLISTS: For stronger 
wheels that will remain round 
and true, there's a time tested 
tip. Tie the spokes where they 
cross with fine wire and SOLDER. 
It's simple - with FLUXITE - 

but IMPORTANT. 

The FLUXITE GUN puts 
FLUXITE where you want it 
by a simple 
pressure. Price 
116, or filled, 

216. 

ILL MECHANICS WAL"I4AVE 

FLUXI 
IT SIMPLIFIES ALL SOLDERING 

Write for Book on the ART OF " SOFT " 
SOLDERING and for leaflets on CASE- 

HARDENING STEEL and TEMPERING 
TOOLS with FLUXITE, also on " WIPED 

JOINTS." Price Id. EACH. 

FLUXITE LTD. (DEPT. W.P.), 
BERMONDSEY ST., S.E.I. 

CHARLES BRITAIN 
(RADIO) LTD, 

11, UPPER SAINT MARTINS 
LANE, LONDON, W.C.2 

Telephone: TEMple Bar 0545 

BEST BUY AT BRITAIN'S 
VIDEO RECEIVER R1355. Contains 10 
valves, 1 5U4G, 1 HVR2A, 8 SP61 and incor- 
porates 7.7 M;es I.F. Strip. Used in con- 
junction with the type 25 R.F. unit which 
plugs straight into this receiver, it forms an 
ideal vision receiver. Simple modification 
instructions supplied with each unit. May 
be seen working at our premises. Amazing 
bargain at only 30/ -, plus 5/- carr. 
TYPE 25 R.F. UNIT, 10/6 each, Post free. 
E.H,T. TRANSFORMER. 1750 v. R.M.S. at 5 MA 4 v. at 2 amps tapped at 2 v. For 230 v. 
input. Especially suitable for VCR97 tubes. 
Brand new and guaranteed at 29,'6 each. Post free. 
INDICATOR 82A. The best Indicator of 
them all. Contains 21 valves, 12 EF50, 2 
EB34, 4 SP6I, 3 BA50, 61n C.R.T. VCR97, 
15 wirewound pot's. etc. Price 24/10/-, plus 
15/- carr. 

NOTE. All tubes tested before despatch. 
SUPPRESSOR UNIT, It contains Heavy 
duty mains power pack for 230 v. 50 cps. 
A.C. mains .operation, 1 5Ú4G rectifier, 2 
6V6, 1 6J7, 3 EB34. In cabinet size 14in. x 
loin. , <91n. Exceptional value. Brand new 
in crates. 23/10/ -, plus 10/- carr, 
THIS MONTH'S SPECIAL BARGAIN 

RECEIVER UNIT TYPES 25 OR 73. These 
are the receiver portion of the TR1196. 
They contain 6 valves, 2 EF39, 1 EK32, 1 
EBC33, 2 EF36, one pair of 460 Ka's I.F. 
Transformers, resistors, condensers, etc. 
Super value at 19/6, post and packing. 3/- 
We have a few Super Quality communication 

receivers (AR88, etc.) for callers only. 
Shop hours 9 a.m. to 6 p.m. Open on day 

Saturday. - 

CbR 

SURPLUS BARGAINS 
NOISE LIMITERS. -A complete sub - 
chassis, containing double diode, and 
all associated components. ready to fit 
in your set, Brand New, with 12 -page 
instruction manual. Our price, 5, -. 

76 RECEIVERS. -A 5 (6,3v) valve, short 
wave receiver, with temp. controlled 
band spread oscillator tuning -cover - 
ing 2.4 -13 me /s.- containing 100 keis. 
xtal, Brand New in wooden cases, 35 / -, 
soiled 301 -. 

1355 RECEIVERS. -Ideal for tele- 
vision, 7.5 mois. I.F. with 8 VR65s, 
5174G and VU120, in original crates, 
only 22/8. Soiled 15/- 

BC 347 USAAF AMPLIFIERS. - 
With 6F8 valve, input and output trans- 
formers. etc., In strong aluminium case, 
to clear, 5'- each. 

STROBE UNITS, with 6 EF50s, 5 EA50s 
and V872 ; 6 pots, relays, and dozens of 
condensers, resistors, etc. Brand New. 
In sealed cases, 35/ -. 

BRAND. NEW.- Moving coil phones, 
5i- ; m /c. mikes, 2, 6; 0+300 v. meters, 51 -. 

SLIGHTLY SOILED. 03.5A meters 
(Thermo couple), 3B ; 0;100 mA. meters, 
3 /8. 
EF 50°, 3,13. 

Send stamp for our latest lists. Many 
items available in quantities too small 
to advertise. please include enough 
for carriage. 

RADIO . EXCHANGE CO. 
9 Cauldwell St., Bedford 

(Phone. 5568) 

81 

DYSTOW 

"640" 
Communications Receiver 

CASH PRICE £27 -10 

now also 
available on 

HIRE 
PURCHASE 
DEPOSIT . . £S -15 -0 
followed by 78 weekly 
payments of 6/- 

Full "H.P." details gladly 
sent on request, from Webb's 

The " 640 " has specification and 
performance equalling receivers costing 
many times the price :- 
31 to 1.7 Mc, /s. (9.7 to t76.5 metres), 
Electrical Bandspread throughout. 
Nine Valves. 
I R.F. and 2 1.F. stages. 
Crystal Filter. 
Beat Frequency Oscillator. 
Bandspread by Flywheel control. 
Self- contained power pack, I to /z5ov. A.C. 
(Adapted for 6 volt D.C. operation by 
special external EDDYSTONE Vibrator 
Pack No. 687 price £7 sos. 6d). 

Have you had the new illppstrafed Eddystone 
Component List -7)d. post free. 

Also Webb's general catalogue -7)d. post 
free. 

(Send I¡- for both éatalogues post free.) 

WEBB'S RADIO, 
14, SOHO ST., OXFORD ST.- 

LONDON, W.I. Telephone: GERrard 2089 

Note our SHOP HOURS : 9 a.m. to 5.30 p.m. 
Sat. 9 a.m. to I p.m. 
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H.P. RADIO SERVICES ITO. 
OUTSTANDING OFFERS 

1155 RECEIVERS. Excellent 
condition ... ... .. £7 10 0 

AR88, As brand new ... £50 0 0 
BC348 RECEIVERS. Modified 

for 230 volts A.C. operation ... 10 0 
6C454ß, 455B. 6 valves bran 

new to cartons (circuits 1/ -) £1 6 3 
110453/4/5 POWER PACKS. 

230 v. A.C. 6 x 5 valve. Just 
8107 9 -valve Army Communi- 

cation Receiver 230v. 
('ANADIAN No. 58 Mark I 

Transreceivers. 33-50 m. 
VIBRATOR PACK fitted with 

Accums. for this 
111132. 11 -valve Receiver 100- 

BC986A with 12- valves. Motor 
Gen., brand new 

BC'1066B. 150 -225 mes. 3- valves 
brand new ... 

FREQUENCY METERS. 906D. 
150 -225 mes., brand new... 

BC929A Radar Indicators. 7 valves 
3in. tube. New 

R.C.A. 7 -valve 4230 v. A.C. 15w. 
Amplifier. Complete with 
Valves and Crystal Microphone 
on Table Stand (brand new) . £16 16 0 

Crystal Multiplier.Type M119468. 
Complete with two 807 valves 
and Instruction Book. New ... £2 5 0 

Amplifier Vibrator Pack 12 volt. 
OZ4and6K8 .. £1 5 0 

Battery Amplifier Class " B " 
with Cossor 220B Valve... 10'- 

M.A. Meters 0 -100 m /a., 2/9. 0-1.5 m'a.. 
Orders despatched Carr. paid per return. 

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

35, COUNTY ROAD, WALTON, 
LIVERPOOL, 4. 

Staff - Call Signs : G3DGL, G3DLV. 
Estab. : 1935. Tel.: Aintree 1445. 

£1 19 6 

£16 10 0 

£12 12 0 

£4 4 0 

£3 2 6 

£1 10 0 

£3 3 0 

£4 4 0 

£3 3 0 

I SUPER RADIO CO. 
(BPD) LTD. 

39 Bank Street, 
Bradford, Yorks 

SPECIAL NON -GOVT. 
SURPLUS OFFERS 
2 -3 ohms Bin. P.M. Speaker ... 1416 

3 -gang .0005 Tuning Condenser 716 

2 -gang .0005 Tuning Condenser 913 

.3 800 ohms Dropper Resistance 416 

Soldering Iron with Spare Copper 
Bit, 220 -230 volts 919 

Eddystone type H.F. Choke, All - 
wave ... ... ... 216 

.0003 Mica Reaction Spindle 119 

MTIMI 260 -0 -260 60 mA. 6.3 volts 
3 a., 5 v. or 4 v. 2 a. .. ... 2216 

Collaro Turntable and Pick -up, 
Rim Drive ... , ... £511418 

Pifco Radiometer... ... ... 251 - 

GOVT. SURPLUS 
16 One -way Switches in panel 

216 

16 mm. Gun type Cameras ... 4716 
230'A.C. Suppressor Units ... 216 

Large Rubber Balloons . 416 

Type 62 Cathode -ray Indicator 
Unit, VCR97, I8 -valve sundry 
resistors and potentiometers... 801 - 

Magnetic Relay (5 -way change- 
over) ... ... ... 316 

Low -impedance Phones... ... 216 
230 A.C. Motors 1716 

Star Indicator Charts ... ... 316 

7d. Packing and Carriage. Orders over 
201- carriage paid. 

Send Id. stamp for Full Component List. 

More Fine Bargains ! 
MICROPHONES 

The New Lesdix 
Table Mike high 
grade carbon 
inset, in bakelite 
case and mount- 
ed on polished 

. bakelite base 
with trans- 
former, 1216. 
G.P.O. mike 
button, 316. 
Mike insets, 216. 

Tannoy hand mike multi -cell carbon inset 
in metal case on handle -fitted neat switch, 
101 -, Transformer, 1016. 
DYNAMOS. For windmill work, 12115 
volts 10 amps., 60011,000 r.p.m. C.A.V. 
weight 241bs., 10)ín. x Sin. with double - 
ended shaft for prop., ES. 12v. 10 amp. 
Car type dynamo, 1,400 r.p.m., 451 -. 
12v. 30 amps., 2,000 r.p.m., £3. 24v. 40 
amps., 2,000 r.p.m., £311010. 24 volts 
40 amps., 60011,000 r.p.m., £1211010. 
CUTOUTS. Auto non -mercury in bake- 
lite case, 3in. x 3in. x 2l, i n., 18 volts 30 amps., 
211 -, G.E.C. 12v. 15 amps., non -mercury, 416. 
THE DEM. CONTINUITY- TESTER. 
A self- contained portable circuit tester for 
all electrical circuits, almost pocket size, 
61 x 3i x 2)in., a beautifully made Govt. 
Instrument, new, totally enclosed Polished 
wood case with carrying strap and contact 
switch. Price only 1216. post free, including 
battery and single headphone with headband 
and cord. 
PHONES for the Deaf. S. G. Brown 
single Church phone on handle with lead 
and volume control, new, 151 -. Few second- 
hand various makes, 1016, without control. 
RELAYS. G.P.O. 100 ohm coil operating 
on 15ma. in bank of 20 relays, 201 -' ; type 
3,000, as new, 150 ohms, 2m I C.O. con- 
tacts, 416. P.O. relays in circular metal 
case, 30 ohms, 500 ohms, 1,000 ohms, 
216 each. 
INDUCTANCES. 0.8 henries, 316 each, 
postage 6d. 
TERMINALS. Solid brass Mk. Ill double 
4 B.A., new, 716 dozen. G.P.O. terminal 
strips, 10 -way, on bakelite base, 9d. each, 
SI- dozen ; 60 way multi- connection strips, 
216, postage 9d. 
MORSE PRACTICE KIT. Comprising 
adjustable morse key buzzer, plated 
terminals and battery holder on polished 
wood base 7i n. x 6in., ex -A.M., 516. 
SIGHTING PLANTS. Stuart Turner 
and Pelapone, slow speed engines and 
dynamo set on C.I. bed plate. 500 watt 
single cylinder 2 stroke water cooled self - 
oiled engine, mag. ign.. coupled to 50170 
volts 10 amp. shunt dynamo, 1,000 r.p.m., 
£45. Villiers Portable plants 1 K.W. 
35 volts, 35 amps., £2211010. J.A.P. 300 
watt 32 volts 10 amp. lightweight, £IS. 
Chore -Horse 300 watt 12 volt 25 amp., 
£1411010. All ex- Battersea Stores. 
DIMMER RESISTANCES. Totally 
enclosed, panel type, 100 ohms ' amp. or 
50 ohms 1 amp., 216 each, post 6d. Open 
type wire .wound, porcelain base, IO ohms 

1 amp., 216. 
TELEPHONES for House or Office. 
Constructors' Parts for your own set -up. 
Ex- G.P.O. stocks, wall type, comprising 
Bracket Mike, Transformer and Condenser, 
Magneto Bell in walnut cabinet. 8in. x 6in. 
x 3in., fitted terminals and connections, 
Switch Hook and Contacts, Hand Magneto 
Generator' and G.P.O. Receiver, 35)- per 
pair, with wiring diagram. 
PARCELS. 10Ib.useful oddments for the 
Junk box. All clean, dismantled from 
Government and other surplus apparatus, 
717 post free. (Not for Overseas buyers.) 

Please include postage for mail orders. 

ELECTRADIX RADIOS 
214, Queenstown Road, London, S.W.8 

Telephone : MACaulay 2159 `- 

MIDLAND INSTRUMENT CO: 
Brand New Govt. Surplus Stock. 

Electric Time - Clocks, 1run' for over one 
year from a 3v. cycle battery, 44 -day and 
24 -hour setting, also sec. hand. Ex- 
ceptionally fine jewelled movement, size 
3iin. dia., by 3in., brand new, boxed, 25/ -, 
post 9d. Mains Transformers, input 230v.. 
output 50v. 11 amp., 25/-, carr. 5; -, Inter- 
phone Amplifiers, B.C.- 212 -D., complete 
with two 6C5 valves, input and output 
transformers, switch, etc.. in smart metal 
cases, 51n. x 41ín. x 2in., operates from 6v. 
or 12v. L.T., 220- 290v., or 350v. H.T. with 
circuit, 20 / -. post 9d. Magnetic Com- 
passes, Type P -8, alcohol fluxgate, en- 
graved 360 deg., luminous cross -wires, in 
wood carrying cases, 111' -. Post 1/-. Motors, 
fitted overload clutch and 4ft. flexible drive. 
24v. A.C. /D.C., i h.p., exceptional offer, 
20 / -, post 1.14. Electric Pumps, centrifugal 
self -priming type, suitable for water supply. 
garden fountains, bilge pumps, etc., two 
models, 12v. or 24v. A.C. /D.C., 25/ -. post 114. 
Walkie Talkie Aerials, copper, collapsible. 
9 sections, 7ft. long, ¡in. dia., tapers to 
3;321n., also makes good fishing rod. 2/6, 
post 6d. Dimmer Switches, variable 
wire -wound resistors, with " off " position, 
In bakelite cases, l' -, post 44. Enam. 
Copper Wire, 33 s.w.g., 15oz. reels. 2/6, 
post 9d. Browns 4,000 ohm headphones. 
web headband 5'-. post 9d. Moving Coll 
headphones, with moving coil microphone. 
fitted switch, 10' -, post 9d. Headphone 
leads, fitted high or low impedance trans- 
former matching unit. switch adjustment. 
2/6, post 60. Telephone Sets, consist of 
two combined mikes and 'phones. 25ft. twin 
connecting wire, giving perfect two -way 
communication, self- energised, no battery 
required, net complete, 7,6, post 9d. 
Burgess Micro Switches, make and break. 
1/6, post 3d. Terminal Strips, contain 
28 plated brass terminals on bakelite strip, 
116. post 11d. 
Also hundreds of other interesting items: 
send for current lists, 2d.. with s.a.e. Orders 
over 30 ' -. post paid, orders too heavy for 
post carriage extra in all cases. 011r C.O.D. 
service is cancelled for the time being. 
Moorpool Circle, Birmingham, 17. 

TeI.: IIARborne 1308 or 2664. 

6 Radiospares' 
Quality Parts 

The 
Service Engineer's 

First Choice 

RADIO UNLIMITED, 
CARNARVON ROAD, LEYTON, 

LONDON, 2.10. 

" Return of Post " Mall Order Service. 
Special Amplifier Oiler. Limited stocks 

available, cannot be repeated once cleared. 
A.C. mains 15 watt amplifier. Switched 

input for Min., Gram. and Radio. Tapped 
output for 2 -15 ohm. speakers. Pen. 45s. in 
P.P. Low hum level. Neg. F /back. Built -in 
Mic. trans. Black crackle cabinet with 
chrom. handles. Normally retail at £26. 
Offered at 12 ens., carriage paid. 

Rola G.12 at £4 10s. and M:coil Mie. at 
10/6 if required. 

Immediate delivery of the new " Plessey" 
8 record mixed record changer. £18. 16,. 
" Conrad " rim -drive motor and T table, 
£3 ils, Also full range " Collaro " A.C. 
and Universal gram. units. 
Hundreds of Government Surplus Cream 
lines. 

Penny stamp please for detailed list. also 
catalogue of 100 new publications concern- 
ing Radio, Tele., and Elec. engineering. 
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Impressions on' the W 
Review of the Latest Gramophone Records 

THE final scenes of Wagner's " Dib Gotter- 
dammerung "- Brunnhilde's Immolation - 
have been recorded this month by Kirsten 

Flagstad, who sings in German, accompanied by 
the Philharmonia Orchestra conducted by Wilhelm 
Furtwangler on H.M.V. DB6792 -4. Dr. Wilhelm 
Furtwangler was so delighted with this recording 
that he sent a note to the H.M.V. Company in 

which he said : " I had. not even hoped. that the 
superhuman splendour of Flagstad's voice, and the 
full sonority, of the Wagnerian orchestra sound, 
could be so finely balanced and so faithfully repro- 
duced." 

Another interesting set of records this month is 
that of Tchaikovsky's " Symphony No. 4 in F 
Minor, Op. 36," recorded by Issay Dobrowen 
conducting the Philharmonia Orchestra on H.4I.V. 
3809 -13. The symphony opens with a commanding 
fanfare in the brass, which Tchaikovsky called a 
theme of fate, overshadowing the whole composition 
with its menace. It is not too much to say that a 
comparison of this fanfare with Beethoven's terse 
opening theme in the Fifth Symphony reveals the 
great difference between the two men : Beethoven 
abrupt and violent, Tchaikovsky with one eye on 
the, and very much more prolix. 

Miss Marjorie Thomas, contralto, makes her first' 
solo performance for H.M.V. with a recording of 
" O Rest in the Lord " and " Verdant Meadows " 
on H.M.V. C3817. She is accompanied by the 
London Symphony Orchestra conducted by Stanford 
Robinson and the quality of her execution entitles 
her to rank among the leading contralto fingers of 
Britain. 

A version of the Midsummer Night's Dream 
Overture by Sir Thomas Beecham, Bart., conducting 
the Royal Philharmonic Orchestra has been recorded 
on H.M.V. DB6820 -1. This work, which translates 
the spirit of Shakespeare's comedy into terms of 
music with astonishing faithfulness, is set out in 
orchestration so masterly that the highest talent in 
a conductor is needed for it. In this new recording 
Sir Thomas shows us what can really be done with 
Mendelssohn's score. 

. Ravel's Ballet Opera 
Ravel's beautiful ballet -opera " L'Enfant a les 

Sortilè8es," set to the words of Mme. Colette, has 
been recorded in the Théâtre des Champs-Elysées 
with the co- operation of Radiodiffusion Française, 
with very fine French soloists in the leading parts 
and the Radiodiffusion Choir and Orchestra, on 
Columbia LX1124 -29. The argument of the play is, 
briefly, the revenge taken by the furniture and 
animals in the garden upon a naughty little boy 
who has tormented them. The chairs, the clock, the 
little people on the wallpaper come to life ; the 
animals speak. These records gained the Grand 
Prix for the finest achievement in French recorded 
music for 1948. 

The Philadelphia Orchestra conducted by Eugene 
Ormandy have made a delightful set of records of 
Zoltan Kodaly's " Hary Janos -Suite " on Columbia 

[ Y 

LX1130 -2. Hary Janos, the hero of the comic 
opera from the music of which this suite is drawn, 
is a fantastic character. The opera is treated by 
Kodaly in the manner of a fairy tale, and magic 
mystery, folk -lore, naïve simplicity and fantastic 
humour are all to be found in the music. . 

Szvmanowski's " The Fountain of Arethusa " 
coupled with Falla's " Danza Española " has been 
chosen by Tibor Varga, the well -known violinist, for 
his latest recording on Columbia DX1533. 
Szymanowski is considered by many of his country. 
men the greatest composer Poland has produced 
since Chopin.. " Danza Española " from the opera 
" La Vida Breve " is well known as an arrangement 
for solo violin, which medium it suits admirably. 

Another Szymanowski composition, " Violin 
Concerto No. 1, Op. 35," is played by the Polish 
violinist Eugenia Uminska on Parlophone R20563 -5. 
Uminska has all the violin works of this outstanding 
composer in her repertoire and is their most com- 
petent interpreter )n Poland. 

Variety 
To commemorate the battle of El Alamein a 

celebration took place last October at the Albert 
Hall. To mark the occasion the original recording 
of " Lili Marlene," sung by Lale Andersen has now 
been issued on H.M.V. E06993. Countless Service- 
men will remember this record, and the voice of 
Lale Andersen, whose broadcasts launched the 
song on its triumphal career. 

Two records for children, " Uncle Mac's Party 
Games" on H.M.V. BD1225 -6, have now been issued 
together with a leaflet in which Uncle Mac explains 
how the games are played. These records solve the 
grim question which generally crops up at children's 
parties-" ` What shall we do now 1 " 

Running briefly through an imposing list of 
variety stars we have Danny Kayo in his " Walter 
Mitty " film hit " Anatole of Paris " on Columbia 
DB2469 ; the Radio Revellers singing " Somebody 
Stole My Rose Coloured Glasses " and " Summer 
Sweetheart " on Columbia FB3440 ; " I'll be 
Seeing You ". and " Anniversary Song," sung by 
Dinah Shore on Columbia DB2475 ; Frank Sinatra 
singing "-A Fella with an Umbrella " and " It only 
Happens when I Dance with You " on Columbia 
DB2471; and finally " None but the Lonely Heart" 
and " I Love You," sung by Bill Johnson on 
Columbia DB2476. ' 

Dance Music 
Geraldo couplings include " Buttons and Bows 

and " Dickey -Bird Song " on Parlophone F2326 
and " In My Dreams " and " My Happiness " on 
Parlophone F2327 -four first -rate tunes by Britain's 
tip -top " sweet " band. Other bands include Oscar 
Rabin and his Band with " Opus in Pastels " and 
" Painted Rhythm '' on Parlophone F2325, and 
" Jolly Old Man in the Bright Red Suit " and 
" Worry, Worry, Worry " played by Joe Loss and 
his Orchestra on H.M.V. BD6208, 
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TIE LATEST 
IN BITS! 

Complete in every detail including 
Beautiful ' Walnut Cabinet 133 /n. x lin. x 
bin. for £ B ' 1 I - Gd. deep 
All main components mounted on chassis 
and wired. Simplest instructions for 
completing in one hour. 3 valves phis rec. 
ACIDC mains. 4 controls : Vol.IOff- 
Tone -Wlc- Tuning (slow motion). 

12 WATT QUALITY 
AC/DC AMPLIFIER 

Complete and in kit form from £8.5 -O 

Write for details. 

C.O.D. or C.W.O. and Enquiries from : 

LEWIS RADIO CO. 
(Dept. El), 322, High Road, Wood 
Green, London. N.22. 'Phone: BOW 5997 

" Cannot Repeat " 
VALVES 

*TWIN TRIODE. VT. 61 

(Sim. RK. 34, Substitute for 
DET. 19, 6A6, 6N7. New in 
makers' cartons. 

5/- each 
f2.10.0. per doz. post free. 
NOTE. 
100 valves have been reserved for this 
advertisement -Send your order NOW 

New lists now ready, send 2ÿd. stamp 

A. McMillan, 5 Oakfield Rd., 
Bristol 8 

1-HGH "Qt' IRON CORED 
COILS 

or Unsurpassed Quality for Dis- 
cerning Amateurs 

AERIAL, ILE. OR OSCILLATOR, 
short, medium, or long wave, size of 
former 11n. x pin., 3/9 each. 
INPUT FILTER. 465 Eels., parallel or 
serles tuned. 3/9 each. 
DUAL WAVE COILS, medium and 
long wave aerial and H.F. 9/6 pair. 
I.F. TRANSFORMERS, standard, 
465 Kcls.. permeability tuned, size llin. 
square x 30n. high, 8/6 each. 
All coils fitted with adjustable iron 
cores, and s ipppliedt with circuit 

TERMS : Cash with order or C.O.D. 
on orders over £1. 

TRADE INQUIRIES INVITED 
MON,OCH ORD RADIO 

( stablished 1920) 

17. Streatham London, S.W.2 11111. 
Hill 0L. 

TELEVISION 
Why not make 

your own ? 

"THE HOME BUILT TELEVISOR " 
Book of instructions, wiring 
diagram and full list of parts 
6/6 post free. 
Fula scale blueprints shortly 
available. 

UNITS SUPPLIED READY WIRED 
E.H.T TRANSFORMERS. £3.7.6 
FOCUS COILS. £1.17.6 
LINE TRANS. 
SCANNING COILS. 
9" WHITE MASKS. 
12" WHITE MASKS. 

£2.2.0 
£1.12.6 

12.0 
£1.0.0 

Send now to:- 
ak® 

157, Fore St., 

Edmonton, H. f 8. 

Phone : TOT 3386, 

THE LEADING KIT SUPPLIERS 

NEW DUAL TESTOSCOPE,:,,-- 
Ideal for 

High and Low 
Voltage Test - 

r' Ing 
and D.C. 

; 1150. 100,830 A.C. 

Allowance made on old models 
Send for interestlng leaflet (A24) on Electrical 
and Padan Te'tnn. from all D.alers or direI. 

-'-Rl/NBAKEN-MANCNESTER/ 

RADIO G200 RADIO 
VALVES. VR65a (Sp41), VR65, 615gí, 
6H6, VR137 (RLI6), 51- ; 9006. 6SH7, 
6AC7, 6SQ7, CVI8 (RK34),-6L5, 6/6. 
ALTIMETER unit ARNI. 4 Acorns. 
8 Metal octal and a VR 150130. Works on 
about 420 Mc. New in original packing, 
a marvellous American -built job. Trans- 
mitter- receiver complete. Only 701 -. 

VIBRATOR, 12 v. -Power supply Unit No. 
4, ex. No. 22 set. Ideal for car radio, 1916 ; 

or converted to work from 230 v. A.C. 
Mains, with 4 -5 -6.3 -12.6 volts for Heaters. 
Output about 300 volts at 120 Ma., G200s 
Price 451.. 

A. C. HOILE, 
LOOSE VILLAGE, MAIDSTONE. 

Tel : Loose 83579. 

Collets to 55, Union Street, Maidstone. 

- NOW ENGRAVE THING 
Even the hardest Metal, Plastic, Glass, 
Wood, Leather, Jewellery, etc., with 
the Electric Vibro -Tool. which plugs 
straight into the light socket. Every 
user enthusiastic. Pleasure to work it. 
Profitable, too. Easy instructions. 
No maintenance cost. Fully guaranteed 
(money back). Complete 52/6 omY. 
Post free. Remit by crossed postal 
order, money order or cheque, or pay 
the postman C.O.D. -Bulls (P.W.). 
24g, High SL, Hariesden, N.W.10. 

February, 1949 

PRE -SET TUNER 

R 

Type T541 (Patent Apatico For) 

Is a complete pre -set tuning 
unit for use in superhet circuits. 
Gives a choice of four stations. 
three MW and tine LW. 
Requires no tuning condenser, 
trimmers, ' or other extra 
components. 
Uses a new type of inductor 
giving maximum sensitivity and 
stability. 

Supplied with full instructions 
and a complete receiver circuit. 

Price 33/- plus 7/2 P.T. 

Obtainable from your local dealer 
or direct from 

ELECTRO TECHNICAL ASSEMBLIES 
West Hill, St. Leonards -on -Sea, 

Sussex. 

INDUSTRIAL. FINISHING 

CRACKLE 
STOVE ENAMEL ALL COLOURS 

Stoving ovens and spray service 

at your disposal. Prompt return 
after final inspection. Chassis, 
Panels, Cabinets, Photographic 
equipment, etc. 
Black II -. Colours 113 per sq. ft. 
Carriage extra. Special quantity 
quotations. We make anything in 
metal to your requirements. 

Buccleuch Radio Manufacturers 
6 Wheatfield St., Edinburgh, I I 

'Grams : "Therm." 'Phone 64596 

DUNK & HEALEY 
S.G. Brown's headphones. 5,0000, 12(8 
PAPER CONDENSERS. in metal case. 
4 mid., 1.500 v.w., 8/9 : 750 v.w., 4:- : 500 
v.w., 2'- ; 0.5 mfd., 1,000 v.w.. 1/- : 0.1 mfd., 
500 v.w., 8d.: 0.25 mid.. 600 v.w., 10d. : 

0.01 mid., 350 v.w., mica, 6d.: 0.0003 mid., 
350 v.w., mica, 4d. 
ROLA. -61ín. P.M. with O.P. trans., 21! -. 
6 e 6 G brand new and guaranteed, 716. 
EF50, in original manufacturers' cartons, 
7;6. Westinghouse metal rectifier. 250 v. 
60 ma.. 7/6. 
SMOOTHING CHOKES. -10 h. 80 m.a. 
1200. 5/6 ; 10 h. 120 ma. 10051, 6/9 ; 10 h. 
300 ma. 10052. 12/6. 
40 v. 2 a. transformers, cast shrouds, 200 
v. 50 cys.. heavy lob. 16/ -. 
Please add 8d. for post : money back guar- 
antee -mall order only. 

67, OSNABURGH STREET, 
LONDON, N.W.I. 
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Open to Discussion 
The Editor does not necessarily agree with the opinions expressed by his correspondents. All letters mint 

be accompanied by the name and address of the sender (not n&essarily for publication). 

C.-R. Tube Voltages 
SIR, -With reference to the correspondence in 

your November issue regarding my remarks 
on the E.H.T. supply for the VCR97 type cathode - 
ray tubes -I quite agree with Mr. Etherden that the 
voltage on load will differ somewhat from that 
registered by an electrostatic voltmeter under 
open circuit conditions. 

Yet with a power supply of good voltage regulation 
and with the very moderate load presented by a 
C.R.T. and accessories this drop will not be serious, 
and the expression "near enough 1000 volts " will 
still cover the case. ' (By the way, using two further 
decimals of V2, three extra volts can be squeezed 
out of the formula Peak =-V2 R.M.S.) 

I am not arguing about the correct operating 
voltages of the tube, they are clearly enough 
stated by the manufacturers ; I am just relating 
my own experiences, and I can say I have had no 
trouble since I have raised my E.H.T. supply' to 
2,000 volts (less drops in the circuit, of course !). 
I could not get satisfactory results, however, 
with either of two VCR97 tubes when my supply 
voltage was of the order of 1,000. The tube was 

viewed " in daylight. It may well be that there 
are some slight variations in the fluorescent proper -. 
ties of the powder used with various specimens to 
explain the discrepancy of results. But, to my 
mind, the gulf between the various opinions ex- 
pressed is not really a wide one and a cease fire 
between the 800 volts, 1,200 volts and 2,700 volts 
electron guns may now be agreed upon. I can 
assure Mr. Rowell that I certainly did not try to 
discourage people from using a VCR97 or else 
how would I dare to shop in Lisle Street again, 
but I tried to encourage them to use what I think 
is the best power pack for the job -a 2,000 volts 
supply. (I note that Old Church Laboratories " 
advertise a 2,000 -volts transformer, in your Novem- 
ber issue, to go with VCR97.) 

Has any reader noticed that the filament trans- 
former in the viewing unit (No. '6 series) is not 
doing its job 1 It not only overheats rapidly, but 
also only supplies 2.5 volts or so to the C;R.T. 
heaters. This I fotmd both with a 6A and a 6E 
unit, and concluded that these transformers are - 
not meant to be operated on a 50 -cycle supply, 
but perhaps from a source of much higher frequency. 
As the power station would not change its frequency 
to, say, 2,000 c /s, in order to imitate semi -aeroplane 
conditions in my workshop, as an alternative I 
had to change the transformers. -Pout TELCO, JwR. 
(Hampstead, N.W.3). 

VCR97 E.H.T. 
SIR, -With reference to 1I r. Winckle's letter in 

the December issue, re the E.H.T. for the 
VCR97. This tube is thé equivalent bf the Mullard 

R60, whose Operating conditions are 2,000 
volts E.H.T. negative grid volts to fully modulate 
0 -100. . This is far too much to expect from the 
average hpine- donstrncted television ,.receiver ; a 

commercial television tube only requires in the 
region of 0 -40. But by reducing the E.H.T. to 800 
the grid peak to peak volts is reduced proportion- 
ately. The voltage on A2 should be about 130 
for correct focusing under these conditions. I 
have a VCR97 operating successfully with 900 volts 
E.H.T., giving adequate brilliance and good contrast. 
With only 700 volts E.H.V. the picture is still clearly 
visible in a darkened room. 

If 2,000 volts are used, I imagine you would get 
much greater brilliance but very poor contrast 
with a normal receiver. Neither of the corres- 
pondents advocating this voltage have stated 
that they are receiving television pictures satis- 
factorily.-J. HALT. (Harrow). 

Radio Club for Egypt 
SIR, -I am trying to form a radio society in the 

Canal Zone in Egypt. I was wondering if any 
readers in the Canal Zone might be interested 
in the formation of such a society. 

Would readers who are interested contact me. 
All letters will be answered.- 2353882 A.C. Fowle, 
G., c/o Post Office, R.A.F. Kabrit, Egypt, M.E.F. 

Television in U.S.A. 
SIR, -I am a reader of PRACTICAL WIRELESS and 

enjoy most of your articles. Reading " Under- 
neath the Dipole," in December issue, I would like 
to voice my opinion in regard to television in this 
country. 

I cannot honestly make a comparison .between 
the two, having never seen any productions of 
British television, but I will attempt to put some 
of the American programmes down. 

I own a 52 square inch RCA30 tube table model 
set. This is my second set, having built a Tin. 
one after Y came out of the Navy. This set has 
provision for 13 channels, although this has been 
reduced to 12. 

I live about 40 miles from New York City and 
every day of the week, seven days a week, I have' 
the following channels to choose from : Channel 
2, 4, 5, 7, 11, and under good conditions, 13. The 
latter is weak and reception is never too good. The 
rest come in fine. 

All types of sports, news and entertainment of 
the best quality is available to those who own 
television sets ii this area. As far as the plays 
go, I don't enjoy them too much, but they are 
improving. 

Channel 9 will be in operation around April 
of next year. So you can see, we have quite a - 

bit to choose from. Although it is very possible 
that some of our plays do not come up to your 
television standards we do not have government 
supervision of television. This alone would stop 
the quality of our television programmes. Natur- 
ally, we h ve a commission, but as far as the type 
of prograWmes goes, that is left to the stations 
and their sponsors. -H. C. OEFINGER, JNR. (Stam- 
ford, Conn., U.S.A.). 
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Bond Tester 

SIR, - -I should like to give the following technical 
data regarding the record bond tester. I 

have had so many inquiries since my letter in these 
pages a few months ago that I have been unable 
to answer them all and I think that tìi13 information 
will be of interest to many. This is all the particu- 
lars I have of this instrument. I do not know of 
any other use for it than that fer which it was 
designed, i.e., for testing the continuity of aircraft 
frames during the war. 

Pressure 
coi/ 

6 Feet 

Current 
cod 

Circuit of the Record Bond Tester 

The bonding tester is fitted with an ohmmeter 
0.1D, with a N.A. accumulator and two twin -core 
leads, one of 6ft. and one of 60ft. The short leads 
terminate in a two -prong test prod which acts as a 
switch. The long leads have a single prod. The 
tester uses a current coil of low resistance -about 
.1!2 -and a pressure coil of higher resistance- 
about l.5.Q. The pressure coil supplies the operat- 
ing force and the current coil supplies the controlling 
force. The resultant force is proportional to the 
resistance of the bonding under test. -W. M. 
MARSHALL (Clitheroe). 

No. 18 Receiver 

SIR, -Reference to the letter published in the 
November issue of PRACTICAL WIRELESS from 

L. H. Stevens. I disagree entirely with his remarks 
on the Ex -W.D. No. 18 Mark 3 receiver. I have 
had quite a bit of experience with this set and I 
have, on several occasions, had the receiver working 
separated from the transmitter. I connected 
leads for the power supply and aerial to tl)e existing 
plug on the front of 'the receiver. 

If, however, the transmitter and receiver are 
coupled together, as for normal use, the receiver 
will not work unless the microphone is inserted in 
the appropriate socket, as the power supply off/on 
switch is incorporated in the microphone circuit. 
Incidentally, the power supply is as follows : 

H.T. 162 volts, L.T. 3 volts, G.B. 12 volts. The 
receiver will, of course, work with 120 volts H.T. 
If anyone else would like further information on this 
set, I will be pleased to oblige.- P/JN403962 
R. McKay, Tel., Mess 12, H.M.S. Bigbury Bay, 
c/o G.P.O., London. 

Home -recording Equipment 
SIR, -I was most interested to read Mr. Aldous 

article on the long- playing records, and hope 
they will soon by obtainable here ! I was in the 
middle of writing to you to ask you to tell us about 
them, when my wife brought in the Janrtary 
PRACTICAL WIRELESS. I wish we could be given a 
clue as to where we can get gramophone motors 
to run at either 78 r.p.m. or 33¡ r.p.m., also recording 
heads. I had hoped the excellent " Recording 
Technique " would have helped us on that. Perhaps 
some manufacturer could let us know where they 
are available. -H. L. W. SixsnivH (Guildford). 

Ex- Service Equipment 

SIR, -As a reader of the paper since its 
inception I have gained much knowledge and 

pleasure from the constructional articles which are 
published. During recent months I have used a 
large quantity of ex- service apparatus and have 
come" across a number of snags. For instance. 
EF 50's have been my main source/ of trouble in 
experimental gear due to poor contact between the 
small pins and the valveholder (a fact which 
apparently has been experienced by the services, 
as locking rings are frequently used on some 
receivers using these valves). It would be interest- 
ing if'readers could give their experiences of what 
I might call recurrent faults, that is, some troubles 
which the experimenter can be sure of experiencing 
with certain items of equipment, so as to help 
others who carry out experiments with this type of 
apparatus. -M. FRANCIES (N.W.5). 

Three -valve Receiver -Generator 
(continued from p. 55) 

socket and tune the oscillator to the intermediate 
frequency. If the intermediate frequency is not 
known, place the prod on the grid or diode end of 
the last I.F. transformer and tune the generator 
until its note is heard. 

The prod can then be moved backwards from 
point to point through the I.F. circuits, .reducing 
volume if necessary by the left -hand control. This 
will immediately show whether any of the I.F. 
transformers or valves are out of order. 

R.F. Circuits 
To test these, tune generator and receiver to the 

same wavelength.. The steady signal obtained is 
particularly useful for 'trimming, and the receiver 
tuning dial can also be adjusted so that it indicates 
wavelengths accurately, as shown by the generator. 

With superhets, the trimmers should be adjusted 
at the low wavelength end of each band and the 
padders at the high wavelength end, repeating a 
few times, as trimmer settings slightly influence 
padder settings, and vice versa. 

If it is suspected that the oscillator section of a 
superhet is not working, then the -prod can be 
applied to the oscillator grid .of the frequency 
changer and the generator tuned until the receiver 
" comes alive." By shorting terminals " A " " A " 
a plain R.F. output can be obtained. 
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CLASSIFIED ADVERTISEMENTS 

RATES : 31- per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 6d. extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, " Practical Wireless," 
Tower House, Southampton St., 
Strand, London, W.C.2. 

R.S.G.B. TECHNICAL PUBLICATIONS. 
The following are of special interest to 
transmitting amateurs and short -wave 
enthusiasts. 
VALVE TECHNIQUE. 
Presents the calculations associated with 
the application of thermionic valves. 
104 pages. Fully illustrated, 3/9 post free. 
V.H.F. TECHNIQUE. 
Comprehensive account of techniques 
employed for generation, propagation and 
reception of frequengy between 30 and 300 
Mc''s. 96 pages. Fully illustrated, 3/9 

'post free. 
MICROWAVE TECHNIQUE. 
Describes theory and practice of microwave 
technique, 68 pages. Fully illustrated, 
2/3 post free. 
THE TRANSMITTING LICENCE. 
Second edition. How to obtain an amateur 
licence. 32 pages, 1/- post free. 
R.S.G.B. BULLETIN. 
Monthly publication of R.S.G.B. 1/8 post 
free. (Free to Members.) 
THE RADIO SOCIETY OF GREAT 

BRITAIN 
28, Little Russell Street, London, W.C.1 
RADIO Constructor's Catalogue. 20 -page 
Catalogue, packed with hundreds of items 
of interest to the constructor, service 
engineer and experimenter, plus details 
of our Technical Query Service. Price 4d., 
post free. -Cussins and Light, Ltd.. The 
North's Leading Radio Engineers, King's 
Square..York. 
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RECEIVERS & COMPONENTS 
NEW RADIO Components. larde stock of 
valves, transformers` some difficult valves 
available. Cousins, Radio, 5. London 
Road. Forest Row, Sussex. 
RADIO constructors. All types of new 
and guaranteed components. No surplus 
or 'doubtful parts, only the best. Stamp for 
lists and details of circuits, free service, 
etc. Jakrad, 2. Young St.. Doncaster. 
SPECIAL OFFER. American radio re- 
ceiver. TX 10 valves -2 x 6116. 6.x 68117, 
2 x 7193, dynamotor, condensers, resis- 
tance, transformers, etc., only 30 / -, car- 
riage' paid. New boxed carbon micro- 
phones. 1/ -. Ferranti push -pull output 
transformers. OPM1 1 -1.5/1 C.T., 10, 6. 
Mains transformer. 230 volt pri. sec. 300, 
tapped 250 volts at 40 m /a, 4 volts, 12.6. 
Send for list of hundreds of interesting 
items. Cross, Skerries, Grange, West Kirby. 
Cheshire. 
RADIO CABINETS. 111ín. x 8ín. x 6ín. 
Manufacturer's surplus. High gloss. Quality 
timber. 9/6 Pobt free. Hughes Radio," 
194, Mill St.. Liverpool. 
TEES -SIDE Radio Fans .. . Large stocks 
of radio components, constructors manuals. 
etc.. at Palmers. 114. Waterloo Road, 
Middlesbrough. 
MIDGET A.W. set, " mains " or bat- 
tery," 314n. speaker. 9ín. x 311n. x 21ín., no 
or nearest. Box 174. 

- M('R1 receiver, 'phones, power -pack and 
battery ; as new. £6110'0. Box 175. 

AT LAST. A radio kit that really is and 
looks a commercial job when completed -at a super bargain price. No odd compo- 
nents or ex- Government junk -but every- 
thing included down to the last nut and 
bolt, for a really first -class 2 wave 4 valve 
mains receiver. Includes beautiful plastic 
cabinet. Less than 100 available, at £9/17,6 
carriage paid. From Radio Constructors 
Co., 28, Spital Hill, Sheffield, 4. 

BARGAINS.-Don't miss our great valve 
offer, many types still left. New and 
boxed : 6A8, 6B8, 6G6, 6J7. GK7, 77, 78. 80, 
57A, 51'3, 12SK7, at only 619 each ; 6A7, 
25Y5. 25Y5G, 43, at 6/11 ; 25A6, 7/6. Equiva- 
lents to Pen36C, KT41, MK (or P) T4, at 7/3 ; 

210SPT (4 or 7), 210VPT(4), SP4, VP4, 
PM12A, VP4B, AC2HL, ML4, U12, MÚ12, 
MS4B, at 6/11 each. Post and packing 96. 
extra. C.W.O. to :-Tiny for Radio, 36a, 
Dalston Lane, London, E.8. 

POST RADIO SUPPLIES 
COPPER INSTRUMENT WIRE. 
ENAMELLED, TINNED AND FUSE. 
COTTON AND SILK COVERED. 
LITZ WIRES. Most gauges available. 
B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 
EBONITE AND LAMINATED BAKE- 

LITE PANELS, TUFNOL ROD. 
PAXOLIN TYPE COIL FORMERS AND 

TUBES, ALL DIAMETERS. 
PERMANENT DETECTORS, 
CRYSTALS, EARPHONES, etc. 
Latest Radio Publications. Full Range 

Available. 
Send stamped addressed envelope for 
comprehensive lists. Trade supplied, 

POST RADIO SUPPLIES 
33, Bourne Gardens, London, E.4. 

THE 

CONSTRUCTOR'S HANDBOOK 

Contains details of many circuit 
diagrams of radio receivers, etc. ; 

* A complete range of Radio and Tele- 
vision components at the very lowest 
prices ; 

* Pages of servicing and constructional 
information ; 

* A considerable amount of invaluable 
general radio information ; 

s and in addition : 

* Details of -a magnificent new bonus. 
profit -sharing scheme. 

This booklet, which was originally priced 
at 2/6 is now available to you for only 7141, 

Send three 216. stamps for your copy now to 

S U F A C O I L S 

98, GREEN WAY 17:Nh'E, LONDON, 

SAMSON'S 
SURPLUS STORES 
NEW DELIVERY OF R.C.A. )i \TER 
OSCILLATORS. LIMITED \: I I TIER 

ONLY. 
Frequency range 0 -10 me /s. Output suf- 
ficient to drive any P.A. Uses 807 valve in 
extremely stable circuit. Very accurate 
dial calibrations with unique dial mech- 
anism. Metering of doubler or buffer 
stages, grid current included. Houses in 
solid cast case with shock absorber mount- 
ings. Supplied brand new with accessories, 
including valve and operating manual. All 
in carton as from makers. Our price 
£5/10/0, plus 5/- carriage. No. C.O.D. 
CANADIAN " 58 " TRANS - RE- 
CEIVERS. Complete with power pack, 
aerials, phones, spare valves, etc. Fre- 
quency range 6 to 9 me /s. (50 to 33.3 metres). 
Absolutely brand new and sealed in makers' 
cartons, with book of instructions. £19 :10 /0, 
plus 7/8 carriage. No. C.O.D. 
50 ASSORTED CONDENSERS, all in 
useful sizes, Including from .01 mfd. to 2 mid. 
All brand new and guaranteed, £1 post free. 
A.M. RECEIVERS, TYPE R.í355. Com- 
plete with 8 VR65s, 1 51.74G, 1 VU120. Ideal 
for television construction, 351-, carriage 
5' -. 
HEAVY DUTY CO -AXIAL CABLE. 
30ft. lengths, 72 ohms impedance, with 
2 Pye female connector plugs. 816 each, post 
6d. Extra female and male connectors, 
1. "3 per pair. 
BRAND NEW MINE DETECTOR UNITS. 
Wonderful component value comprising 
3 IT4 valves and bases, 9 condensers, volume 
control, 8 resistors, etc. 25/- Post extra. 
Separate IT4 valves 7'8 each. 

169 -171, EDGWARE ROAD, W.2. 
TEL : PAD 7851 

125, TOTTENHAM COURT RD, W.1. 
TEL : EUS 4982 

SPARKS' DATA SHEETS provide dc- 
tailed Instructions and Full -size Con- 
structional Print of Tested and Guaranteed 
Designs by L. Ormond Sparks. The latest: 
The Pocket Pak. all -dry 1- valver, med. 
wave, self- contained aerial and batteries, 
good 'phone sign., size approx. 7 x 31 x lilas., 
2/9. The " Conquest," A.C./D.C. all -wave 
superhet, 4 valves plus rect., P.U. sockets, 
4 watts, 2/9. The " Cruiser " all -dry T.R.F. 
3-valver. M/W. fine range with rod or short 
aerial, 2/8. The " Compact Two," M /L, 2 v. 
valves, fine power and good range. 2/8. 
T.R.F. Three -Valver, batt M /L, a good 
set for general use, 2/6. T.R.F. Four - 
Valver, as above, but with P.P. output, 
MIL, 2/8. A.C. All -Wave Superhet, 4 
valves, exceptional range, 2/6. Two - 
valve Amplifier. batt., 2/6. Three -valve 
ditto. P.P., 2/6. The " Cub," 
2- valver plus rect., MT, fine power, 2/6. 
Many other designs for sets, . portables and 
amplifiers. See previous issues. Stamp for 
List and with order. Components available. 
-L. Ormond Sparks (P), 9 Phoebeth 
Road, Brockley, S.E.4. (Phone: Lee 
Green 0220.) 

N.R.S. CALLING ! A.C. 200 -250v. Gram 
motors, Mn. t.t., 75/- ; Collaro ditto 110 - 
250v. with 12ín. t.t. var. speed, £5 : Collaro 
ditto but with universal autostop. 146/3 
Collaro combined R/G unit Motor /Pickup/ 
Autostop A.C., £9 : A.C. /D.C., £12 18s. 9d. 
Plessey latest super quick -action A.C. 
mixed Autochangers with electromag- 
netic pickup. £18. 4 -watt Audio Amplifiers 
pickup and tuner input+. volume, tone and 
neg. feed -back controls, wired, tested. 
£5 19s. 6d. Exhaustive Constructional 
Manual enabling even beginners to build a 
5 -valve 3- waveband Superhet of exceptional 
power and range. A.C. or Universal model, 
5i- ; All -dry battery model (4- valve), 3 / -. 
Our list of parts to build the E.E. " Home 
Built Televisor." 24d. New Surplus 
Valves, guaranteed : EF50, 716 ; EF36. 
EF39. EL32. ECH35, EBC33, 554. 8/- : any 
3. 22/6 : 6K8, 6K7, 6Q7. 6V6, 6SN7, 637. 
KT33C, MU14, 5U4, FW4 /500. 25A6, 25Y5, 
10/- : any 3, 27/6 : 6L6, HVR2. 1216 : P3(25. 
15 /- : matched pairs supplied. Heater 
transformers : 6.3 v. 1.2 amp., 10/6 : uni- 
versal type, tapped 4 v., 5 v. and 6.3 v. at 
12 watts, 17'6. 465 K/cs. precision I.F.s 
standard or midget. 13/6 pair. Speakers 
high -flux p.m.'s, 5in., 12/6 ; 611n., 18/6 
R.A., 8in.. 19/6 : Goodmans loin., 30/- 
Wharfedale Golden, 10in., 3 or 15 ohms 
75/ -. Energised, R.A., Olin. 1,400 ohms field 
22/6.' Pickups, B.T.H. magnetic, 40/4 
new Rothermel crystal, U46. 37/6 
S.H.E.F.L. new Moving -coil pickup, 53/9 
incl. trans. : Marconi de luxe lightweight 
No. 14, 107/6. N.R.S. professional standard 
Coil Packs, 1. m. & s., 39/2. Elea troly tics, 
8's 350 v., 2'6: 8 + 16 450 v., 5 / -: 16 + 16 
450 v., a / -. Metal revs., 250 v. 40 m /a., 2/6 : 

350 v. 70 m /a., 5/ -. Latest Bargain List, 
24d. Terms : c.w.o. or c.o.d. Postage extra 
under £5.- N.R.S.. 102, Parkhill Road, 
London, N.W.3. Gulliver 1453. 

FRITH RADIOCRAFT, LTD., Leicester, 
offer : Combination portable valve tester 
and multi -range meters by famous U.S.A. 
makers. ranges D.C. volts 0-10, 50. 250, 500, 
1,000 at 10,000 ohms /volt : A.C. volts ditto 
at 2,000 ohms /volt ; D.C. mA. 0-1, 10, 50, 
2..50 : 4 resistance ranges reading 0.1 ohm to 
15 meg. ohms : capacity .01 to 10 /,F. Tests 
over 1,000 U.S.A. valves. Black crackle 
case with carrying handle. Each instru- 
ment tested apd guaranteed, £17!10/- c. pd. 
Output meters, 5 ranges, 1.5 to 150 v. A.C., 
small bakelite case, U.S.A. make, £4 /17/6, 
post free. Parmeko mains transformers, 
0/200/220/740, 325-0- 325/70 mA., 4 v. 2 a., 4 v. 5 a. 
CT, drop through type. brand new, 21/- 
plus 1'3 post. Thordarson chokes, 12 H. 
175 mA., weight 111bs., 21!- plus 1/6 post ; 

ditto. 12 H. 400 mA., wt. 281bs., 30/- plus 
4/6 Carr. RCA chokes, 50 H. 670 mA., wt. 
200ibs., £3, c. fwd.: 8pF 500vw paper con- 
densers, metal can type. 4ín. x tin. x 44in. 
high, 5- plus 6d. post. Brand new electro- 
lytics (not surplus) : Hunt's miniature 
tubulars, all one size. 211n. x lin., 8j950vw. 
4/6 : 16 /450vw. 5/9 ; 8 +6/450vw. 6/- : 16 +16/ 
350vw. 7(- : 32 +32/250vw. 7/6. BI waxed 
carton type. all 500vw., 4pF 3/3 : 8pF 3/6 : 

8 +8 4/9 : 8 +16 6.'1 : 16 +16 6/11. Vertical 
can, 8 +8/500vw. 5/- ' 16 /500vw. 5 / -. Post 
3d. each or dozen lots asstd. post free. 
U.S.A. field telephones, complete with 
streamline mike /tel. handset, 35/- plus 
1/8 Post ; two Sets (making complete.inter- 
com. system), £3 3s. plus 3/- post. Latest 
list free on request. Satisfaction guaran- 
teed or cash refunded without question. 
-Frith Radiocraft, Ltd., Churchgate, 
Leicester. 'Phone 58921. 
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GEE ELECTRIC. Shop at GEE's for 
satisfaction and quality. A few lines we 
have in stock at bargain prices. Celestion 
21 P.M. miniature speakers, new and boxed. 
3 ohms, 18/6 each. Westinghouse bridge 
rectifiers, Selenium J.50. 500 Volt 2 mills., 
26 each. 12 volt car radio vibrator trans- 
formers. ex- Philco, 8/11 each. Filament 
transformers, 6 volt, tapped at 4 v. size 
2i x 21 x 2, 230 volt input, 1376- each. Ex- 
A.M. Muirhead dials, with metal indicating 
scale, 9/6 each. Bulgin P40 plug and socket, 
3'- per pair. Ex -A.M. type 6 c. 31 V.C.R. 
138 visual indicators, complete with valves. 
Volume controls and condensers, sound 
condition. 35/- each, carriage 3/6. 200-230 
volt input mains transformers, 6 volt and 
5 volt, 310 -0 -310 volt H.T. output, 80 mills. 
drop through type. ex- leading manu- 
facturers. 31 x 31 x 3, 19/6 each. Also 
special types transmitting and receiving 
valves in stock. Trade Supplies. All goods 
guaranteed. 15, Little Newport St., W.C.2, 
Gerrard 6794. 

RADIO and electrical bargains -Brand 
new Garrard and Collaro. etc., radiogram 
motors- autochangers- record players with 
amplifiers -radio sets -clocks -irons -radio 
spares, etc., at bargain prices. Send 
S.A.E. for list to Radio Bargains, 261, 
Lichfield Road, Aston. Birmingham. 
144 1íC /S. 60 watt R.F. amplifiers, type 2. 
Ex -Navy type 8c or R.A.F. T1131 trans- 
mitters. Complete TX.P.P. P.A. stage 
rated 50 watts carrier, 100 -146 me /s, built 
in 'phone monitor, rack mounting. dimBn- 
mensions, l9in. x 101ín. x 141ín., two switched 
meters for complete circuit checking. 
Requires 1,000 volts H.T. 7.5 volts and 6.3 
volts L.T., uses two valves, type VT62 
and 1 -6J5. An excellent foundation unit 
for 144 

turret, 
murs could 

the used multi band. 
switch- 

ing or tt, 
A real bargain, brand cria 24/101- 

Operating 
afin 

less valves, and 
circuit 

carriage. 
free and efrcuit diagram free with 

each unit. Wilfio Products. 222, Gorbals 
Street. Glasgow, C.5. - 

EXTRA HIGH -GRADE Amplifiers and 
Receivers designed and constructed to 
individual requirements. No standard 
models. Let us quote for something that 
Is different. -Dennis Bryan, 30, Windsor 
Drive, Tlmperley, Cheshire. 

FRED'S RADIO CABIN 
Complete Television chassis for Electronic 

Engineering, 47/8 lot. 
OSMOR AW. 3 WB coil pack. 33/ -. Super - 

het model, 2 WB TRF coil pack, 30/ -. Set 
of four TRF coils. 12/- set all with circuit. 
I.F. 465 kc,/s coils, 12/6 pair. 

Ceramic trimmers, 50pf., single 6d., 
double 8d., three 1 / -. 

Ceramic double padders, 150 x 350pf., 
80 a 400pí., 80 x 250pf., 150 x 350 of., 750 x 750pí. 
all at 1/- each. 

Midget wafer W.C. switches, 4P, 3W, 1P, 
2W, 1/ 6 each,. 

Osmor radio chassis with valve holders and 
aerial, P.U., L.S. sockets ready mounted, 
12/6 each. 

A.C. mains transformer to. suit above 
chassis, 350 x 2, 5v. and 6.3 v., 28/6. Smooth- 
ing choke for above, 7/6. 

Test Gear Droppers. .2 amp, 1,000 ohms 
and .3 amp, 600 ohms, 4/8 each. .15 amps. 
1,500 ohms. 4/9 each. Low heat type. 

PIIILCO mains transformers. 230 v. input, 
350 x 2, 6.3 v. and 5 v. Chassis mounting 
£1 each. Jones plugs 8 -way for 1,155.4/6 each. 
Ex.- R.A.F. Morse Keys,2 /6 each. 

PAXOLIN panels, approx. Sins. x 12lns. 
and 4ins. x 16ín., all at 1/- each. Pax coil 
formers, 2ins. x fin.. 2d. each. 4lins. x lin., 
4d. each. 25pf. S.W. tuning cdnds.. 1/6. 

W.W. POTMETERS 25K 4/6, 400 ohms 
2/6 Celestion speaker trans., 400 ohms, 
prim sec. suitable 2 ohms and for phones at 
80 ohms. 4/6 each. 

SLl'DLOK panel fuses, 5 amps only, 
1/6. 10 amp power switches 3 -pole on /off, 
2/6 each. 
METER SWITCHES . . Yaxleÿ, 1P, 
11W. 4 wafer. 8 /6. 1P, 11W. 2 wafer, 3 8. 
2P, 5W, 1 wafer, 2/6. 2P, 5W, 3 wafer, 416. 
Steel chassis, well made 5ín. x 101n. x 31n. 
Cut, out for transformer and five valves, 
4/6 each. Brand new 1,155 keying relays, 
4/6 each. 

METER resistance bobbins and shunts, 
984, 75K, and 30K, ohms only 1/- each. 
Strip resistance, 2,080 ohms, tapped at 340 
and 920, 1/- each. 
FRED'S RADIO CABIN, now at 77, 
NEWINGTON BUTTS, Elephant and Castle, 
London, S.E.11. Telephone : Rodney 2180. 
Also pay a visit to our walk round surplus. 
am. junk shop, unlimited bargains for all. 
30, Newington Butts, S.E.11. 

SOUTHERN RADIO'S WIRELESS 
BARGAINS 

Bendix Command Receivers. BC 454, 3-6 megs 
(I /Fs 1,415 kc /s) and BC 455 6 -9.1 megs 
(I /Fs 2.830 kc /s). 6 valves : 12510 (3), 12SR7 
(1). 12A6 (1), 12K8 (1). Either Set, new and 
boxed, 35/- each. postage 1,6. Receivers 
Type 76, 150 -505 kc /s in two bands, 26 -volt 
operation. lie'r'es: VR92, VR57 and ARTH2. 
Flexible gear, drive, Densynn control and 
other high quality components. New, 35:- 
each, post 1'6 extra. Transmitter Tuning 
Units. T.U.9B, 7,700 -10,000 kc s: T.U.10B, 
10,000 -25.000 kc,'s: T.U.26, 200-500 kc's; any 
unit £1 plus 2/6 carriage. Control Boxes for 
BC 453, BC 454 and BC 455. Comprising three 
slow -motion drives and dials, three volume 
controls and six rotary switches. In sealed 
boxes, 12/6 each, plus 10- post. Contactor 
Time Switches, by Smiths or Venners. 
10 -hour movement giving two impulses per 
second. Ideal for darkroom work. Brand 
new in soundproof box, with thermo- 
static control. 10 / -, post 1/4. Delco Hand 
Generators. 6 volt, 4 amp. output, brand 
new, with spare brushes 17`6. post free. 
Screened Valve Cans with clip on base and 
spring -loaded valve retainer 1/6 each. 24- 
volt Motors, with slow -motion gearing and 
smoothing circuit. In maker's sealed car- 
tons, 10 / -. post 9d. Batteries. ,M.C.R.1, type 
90 volts H.T. and 71 volts L.T., 6.6 each, post 
9d.. V.C.R.97 Bases, 2/6. Inspection Lamps. 
with 2ft. lead and Lucas plug, 2/6, post 4d. 
Throat Microphones, low Impedence, with 
3ft. lead and jack plug. 3/6, post 6d. W'estec- 
tors W.X.6 and W.112. 6/- per dozen, post 4d. 
Naval Aldis Lamps, brand new in original 
transit case, 6ín. dia. with 9ft. waterproof 
cable, spare lenses and heavy -duty switch. 
40/- each, carriage 5/- extra. Hide Faced 
Hammers, ideal for chassis work, 2.6 each, 
post 6d. Permanent Crystal Detectors, 2/6 
each, post 4d. Moving Coll Headsets with 
Microphone, brand new, 12 6 eaSh. R.A.F. 
Morse Keys, 1/6 each, post 4d.; 15'- per 
dozen, post 1/ -. R.A.F. Bombsight Com- 
puters. with Sperry Gyro. 2 28 -volt motors. 
barometric bellows, counters, rack and 
worm gearing, etc. Ideal for the experi- 
menter, 55f- each, carriage 5/- extra. 
Southern Radio Supply, Ltd., 46, Lisle 
Street, London, W.C.2, GERrard 6653. 
M.I.P. 1 m/a foundation meter. 4110. 11 
graded resistors, booklet. Unused. £3. 
Burford, 6, Bennetts Hill. Birmingham. 2. 
EVERYTHING for Radio Constructors. 
Condensers, Coils, Valves, Resistors, etc. 
Send stamp for list.- Smith, 96. West End 
Road, Morecambe. Quick service. 
SALE. " P.W." copies. Jan., 1946, to date. 
Clean. Offers. Neal, 95, Albion St., Otley, 
Yorks. 
WANTED, German UCL11 valve. Sunhy- 
meade, Bucknell Road, Bicester, Oxon. 
P.W. March, 1943. to date. Offers. 43, 
Woodlands Drive, Loughborough. 
97/8. CHARGING SWITCHBOARDS. 
12v./32v., 500 and 1,260 watts, volts, amps., 
cut -outs, fuses, resistances, etc., 4 take -offs. 
superb,unit, in case ; or send £3 carriage 
paid. 
75/ -, DYNAMOS, 24 volts, 1,000 watts, 9in. 
by 7ín., lin. spindle ; 80'- carriage paid. 
75./ -, 230v./í/50, 1/5 h.p. ELECTRIC MOTORS, 
incorporating 1,260 cycle converter ; 80 - 
carrIage paid. 
58 / -, MAINS TRANSFORMER SWITCH- 
BOARDS, 230v., A.C. to 12v., 5 separate 
take -offs, complete distribution panel. all 
switches, fuses. amps., etc., brand new ; 

601- carriage paid. 
55/ -, ELECTRIC MOTORS. 12v. and 24v., 
} h.p., 4ín. by 8in.; with fin. spindle for 
drive, beautiful job ; 60 /- carriage paid. 
70/ -, Reduction - geared ELECTRIC 
MOTORS. 24v.. 1 /10 h.p., 2- stage, enclosed 
2 r.p.m., superb precision instrument. 
45/ -, DYNAMOTOR UNITS, containing 
14v., 28v., 130v. and 300v. D.C. dynamo, or 
suitable as 6v., 12v. or 24v. motor, approx. 
} h.p., 11ín. by 5in., with spindle to take 
small grindstone, mop, etc.. also contain 
adjustable 24v. cut -out, 12v. automatic 
voltage control, smoothing condenser, 
resistances, etc., with 210/230 D.C. mains 
in the 300 D.C. makes 12v. Battery Charger, 
at the 14v. output, 14 amps., 50,- carriage 
paid. 
£39 ROTARY MOTOR CONVERTERS, 
220v. D.C. to 230/1/50 A.C., 3 kVA. 
£191101 -, MAINS TRANSFORMERS, 5 kVA.. 
115 -230v./1/50, new. 
From £4 ALTERNATORS, 230v.J1/50,11 to 
10 kVA. ; also separate D.C. GENERATORS, 
500 watt, 12/35v. to 7.5 'kW., 110v. and 220v., 
new and unused. 
BENMOTORS, Summerley Street. Earls - 
field, S.W.18. WIM. 3833 (100 yds. S. Rly. 

Electric Line ; 10 minutes Waterloo. 

NO GOVERNMENT SURPLUS. Quality 
goods only : Electrolytics, can type. 450 
vw., 8-16 /if, 7 -. 8 frf, midget. 3 -. 2 ,f.. 150 
vw., 2 8. Speaker transformers. multi - 
ratio. 5 watt, 6,/6, Garders T.20, 10' -. Mains 
droppers, heavy duty, .2 and .3 amp. 5, -. 
Wearite P " coils, 3/- each, Flex, twin, 
1436, 6d. per yard. V /ho ders, paxolin,8d. 
Amphenol, 8d. each. Murphy- Richards 
auto -irons at current list price. All orders 
despatched per return of post. C.W.O. or 
C.O.D. Over 10 - please include sufficient 
postage. S.A.E. for list. Radio Service 
(W. Tanner). East -cliff, Lyme Regis, Dorset. 
EVERYTHING for the wireless con- 
structor. Send stamp for price list. - 
H. Tanner, 118, Nightingale Road, Hitchin, 
Herts. 
COMPONENTS, Valves. -Large stock: 
new and X -W.D. below list. Agents for 
R.T.S. Transformers and leading makes 
everything radio. Transformers, Coil. 
Chokes to Spec. Chassis. Cabinets. Ali. or 
Steel, plain or sprayed. Quotes free. 
Bargain Lists IA.-Hudson, 3B, Winner 
St., Paignton, Devon. 
BARNES Rad -Elec. Co. (new enlarged 
premises). 12, Pipers Row, Wolverhampton. 
Are you on our mailing list for " bomb- 
shell " bargain issue due soon ? Have you 
had your all -wave battery communication 
receiver ? Tested by specialists, R1116 -8 
valve, for speaker and standard batteries. 
£11 delvd. Special leaflet available. 3d. 
New 8ín. Loudspeakers, 18 / -. while available. 
ALUMINIUM or Dural sheeting. 1'- 
sq. ft., c.w.o. Discount for quantities. 
Carriage forward- Bullanco, 66, Queens 
Road, S.E.15. (New Cross 1092.) 
SALE.- AvomeÉers. Avominors, Speakers. 
Valves, etc. Big reductions. List S.A.E. - 
Young, 134, Old Shoreham Road, Southwick. 
Sussex. 
LITZ, quantity 2738 EDRC for disposal. 
cheap. Stanwell & Leatherbarrow, Ltd:. 
6, Stanley Street, Liverpool. 
BRASS cheese head slotted bolts and nuts. 
1'16 Whit. and 10BA x 5 16in. and 3'8ín.. 
5 - gross, post free. Reduction quantities. 
E. Harwood. Ltd., Orchard Street, Oldbury. 

TUITION 
RADIO AND RADAR.- Training for a 
career in Air or Marine Services as Radio 
Officer, Radio Officer Mechanic, or Engi- 
neer. Residential and non -residential 
Courses at the Radio and Radar School of 
Britain's Air University. Enquiries to the 
Commandant, Air Service Training, Hamble, 
Southampton. Telephone, Hamble 2185. 
THE INSTITUTE of Practical Radio Engi- 
neers have available Home Study Courses 
covering elementary, theoretical, mathe- 
matical, practical and laboratory tuition 
in radio and television engineering : the 
text is suitable coaching matter for I.P.R.E.. 
Service entry and progressive exams. 
tuitionary fees at pre -war rates are 
moderate. The Syllabus of Instructional 
Text may be obtained, post free. from the 
Secretary, Fairfield Road, Crouch End. 
N.8. 

RADIOCERT.S." (Regd.) -Postal instruc- 
tion in Wireless Telegraphy for Merchant 
Navy. Short course of coaching by experts.- 
" Radiocerts.," " Radio House," 21, Manor 
Gardens, Holloway, N.7. 
WIRELESS (sea and air) TELEVISÏON: 
Broadcasting, Radar, etc.. offer tremen- 
dous opportunities. Students, both sexes. 
age 14 upwards, trained for appointments 
in all branches of Radio. Low fees. 
boarders accepted. 2d. stamp for pros. - 
Wireless College, Colwyn Bay. 
THE BRITISH NATIONAL RADIO 
SCHOOL (Estd. 1940) for New World Ideas 
and Old World Ideals ! The Urge to Serve 
and the Knowledge How ! Home Study 
Specialists with the Personal Touch. Radio, 
Radar, Maths., Physics. The B.N.R.S. 
Four Year Plan covers the full syllabus of 
A.M.I.E.E., A.M.Brit.I.R.E. and City and 
Guilds Radio and Telecommunications 
Exams. Six months' trial period without 
obligation to continue. Day classes in all 
subjects, including P.M.G., recommencing 
shortly. Send for free booklet to '- 
Studies Director. British National Radio 
School, 66, Addiscombe goad, Croydon. 
(Phone : Addiscombe 3341.) 
WIRELESS. Television. Postal Courses 
for Amateur Radio Transmitting Licence 
also Television for Radio Trades diploma. 
Apply British School of Telegraphy, Ltd.. 
179, Clapham Road, London, S.W.9. (Forty 
years experience in training students in 
Wireless and allied subjects.) 
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Practical Wireless 
BLUEPRINT SERVICE 

PRACTICAL WIRELESS No. of 

CRYSTAL SETS 
Blueprints, Is. each. 
1937 Crystal Receiver .. 

The " Junior " Crystal Set .. 

F. J. Carom's A.C. Superhet 4 - PW59 
Blueprint. F. J. Canines Universal Li Super- 

het 4 .. .. - PW60 
" Qualltone " Universal Four .. - P \V73 

SHORT -WAVE SETS. Battery Operated 
One -valve : Blueprint, 2e. 
Simple S.W. One -valver .. 
Two -valve : Blueprints, 2s. each. 
Midget Shortwave TWO (D, Pen) - PW38A 
The "Fleet" Shortwave Two 

(D (UP Pen). Peo) - PW91 - PW31A Three -valve : Blueprints, 2s. each. 
PW85 Experimenter's Short-wave Three 

(SG, D, Pow) 
PW93 The Prefect 3 (D, 2 LF (RC and 

Trans)) 
PW76 The Band-spread S.W. Three 

(HP Pen, D (Pen), Pen) .. 

- PW71 - PW94 

STRAIGHT SETS. Battery Operated 

One -Valve : Blueprints. Sr. each. 
AB -Wave Unipen (Pentode) .. 
Beginnen' One -valver .. 
The " Pyramid " One -valver (IF 
Pen) 

Two -valve : Blueprint; Si. 
The Signet Two (D & I F) 
Three -valve : Blueprints. 2e. each. 
Selectone Battery Three (D, 2 LF 

(Trans)) .. 
Summit 'Three (HF Pea, D, Pen) 
Hall -Mark Cadet (D, LF,Pen (RC)) 
F. J. Comme Silver Souvenir (HF 

Pen, D (Pen), Pen) (All -Wave 
Three) 

Cameo Midget Three (D, 2 LP 
(Trans)) .. 

1936 Sonotone Three -Four (HP 
Pen, HP Pen, \Veetector, Pen) 

Battery AllWave Three (D, 2 LF 
(RC)) 

The Monitor (HF Pen. D. Pen) .. 

The " Colt " All -Wave Three (D, 
ii LF (RC & Trans)) 

The Rapide" Straight 3 (D, 
3 LP (RC & Trans)) . 

F. J. Canon 'a Oracle AllWave 
Three (11P, Det, Pen... 

1938 " Triband " Ail- Wave Three 
(HF Pen, D, Pen) 

F. J. Comma "Sprite" Three 
(HF, Pen, D, Tet) 

The " Hurricmne " AB -Wave Three 
(SOD, Pen, Pen) 

F. J. Camel's " Push- Button " 
Three (HF Peo, D (Pen), Tet).. 

Four -valve : Blueprints, 8s. each 
Beta Universal Pour (SO, D, LP 

Cl. B) 
Nucleon Close B Four (QO, D 

(SG), LP, Cl. B) 
Fury Four Super (SG, 8G, D, Pen) 
Battery Hall -Mark 4 (HF, Pen, 

D, Push -Pull) .. 
" Acme' All -Wave 4 (HF Pen, D 

(Peo), LP, Cl. B) 
The "Admiral" Four (HP Pea 

HF Pen, D, Pen (BCD.. 

Mains Operated 
Two -valve : Blueprints, 2s. each. 
Selectooe A.C. Radiogram Two 

(D, Pow) 
Three -valve Bleepridte, 2e. each. 
Double- DiodeTriode Three (BF 

Pen, DDT, Pen) .. .. 
D.C. Are (SG; D, Pen) .. .. 
A.O. Three (6G, D, Pen) .. .. 
A.C. Leader (HP Pen, D, Pow) .. 
D O. Premier (HF Pen, D, Pen) .. 
Ubique (HP Pen, D (Peo), Pen) .. 
F. J. Camm'e A.C. All -Wave Silver 

Souvenir Three (HF Peo, D, Pen) 
" All- Wave " A.C. Three (D, 2 

LP (RC)) 
A.O. 1986 Sonotone (11F Pen, HF 

Pen, Westector, Pen) .. 

Mains Record All -Wave 3 (BF 
Pen, D, Peo) 

Four -valve : Blueprints, le. each. 
A.C. Fury Four (SG, SG, D, Pen) 
A.O. Fury Four Super (SG, SO, 

D, Pen) .. 
A.O. Hall -Mark (HF Peo, D, 

Posh -Pulp 
Universal Hall -Mark GIP Pen, D, 

Push -Pull) .. .. .. 

SUPEBBETI 

Battery Sets : Blueprints, Ss. each. 
£5 Superhet (Three -valve) .. 

F. J. Commis 2 -valve Superhet.. 
Matie Sets Bluepriota Ss. each. 
A.C. £5 Superhet (Three -valve) .. 
0,0, 15 Superhet (Three- valve) .. 

PW88 

PW10 
PW37 
PW48 

PW49 

PW51 

PW58 

P\V55 
PW61 

PW72 

PW82 
PW78 

PW84 

PW87 

PW89 

PW92 

PW17 

PW34B 
P\V34G 

PW46 

PWS3 

PW90 

- PW19 

PW23 
PW25 
PW29 

PW35C 
PW35B 
P W S6A 

PW50 

PW54 

PW56 

PW70 

PW20 

PW34D 

PW45 

PW47 

PW40 
PW52 

PW43 
PW42 

PORTABLES 
Three -valve : Blueprints, 2e. each. 
F. J. Caroms ELP Three -valve 

Portable (HF Peo, D, Pen) 
Parvo Flyweight Midget Portable 

(SG, D, Pen) 
Four -valve : Blueprint, 2s. 
" Imp " l'or table 4 (D, LF, LF, 

MISCELLANEOUS 
Blueprint, Ss. 
S.W. Converter -Adapter (1 valve) - 

PW30A 

PW63e 

PW68a 

PW85 

PW77 

PW86 

PW48A 

AMATEUR WIRELESS AND WIRELESS 
MAGAZINE 

CRYSTAL SETS 
Blueprints, le. each. 
Four -station Crystal Set .. - AW427 
Lucerne Tuning Coil for AW427 le. 
1934 Crystal Oat .. .. - AW444 
150 -mile Crystal Set .. .. - AW450 

STRAIGHT SETS. Battery Operated. 
One -valve : Blueprint, 2s. 
B.B.C. Special Une -valver - AW387 
Two -valve : Blueprints, 2e. each. 
Full- volume Two (SG dot, Pen).. - AW392 
A modern Two -valver - WM409 
Three -valve : Blueprints, 2e. each. 
Eo 5s. S.G. 3 (SG, D, Trans) - AW4I2 
Lucerne Ranger (SG, D, Trans) .. - AW425 
£5 5e. Three Do Luxe Version 

(SG, D, Trans) - AW435 
Transportable Three (SG, D, Pen) - WM271 

Economy Pentode Three (SG, D, 
Pen) - WM337 

" \V.M." 1934 Standard Three 
(SG, D, Pen) 

£3 3s. Three (SG, D, Trans) . . - W M354 
1035 56 te. Battery Three (SM. - WM371 
PTP Three (Pen, D. Pen) .. - WM359 
Certainty Three (SG, D, Pen) . - WM393 
Allwave Winning Three. (SG, D, 

Pea) WM400 
Four -valve : Blueprints, 3s. each. 
Ois. Four (SG, D, RC, 'Trans) - AW370 
Self -contained Four (SG, D, LF, 

Cl. B) . - WM331 
Lucerne Straight nor (SG, D, 

LP, Trans) WM350 
£5 le. Battery Four (HF, D, 2LF) - WM381 
The H.K. Four (SG, SG, D, l'en) - WM384 
The Auto Straight Four (HF Pen, 

HP Pen, DDT, Pen) - WM404 
Five -valve : Blueprint; 3e. each. 
Super -quality Five (2 HF, D, RC, 

Trans) 
Class B Quadradyne (2 SG, D, LP, 

Class B) .. - W51344 
New Class B Five (2 8G, D, LF, 

WM351 

WM520 

Mona Operated 
Two -valve : Blueprint; Be. each. 
Consoelectrle Two (D, Pen), A.C. 
Economy A.C. Two (D, Trans), A.C. 
Three -valve : Blueprints. 2s. each. 
Mantovani A.0 Three (11F, Pen, 

D Pea) 
£iS 21e. 1931 A.C. Radiogram 

(HF, D, Pen) 
Four-valve : 

Four D, 
each 

AllMefal Four (2 SG, D, Pen).. 
Harris Jubilee Radiogram (HP, 

Pen, D, LP, r).. .. .. 

WM340 

AW403 
WM2S6 

SPECIAL NOTICE 
THESE blueprints are drawn full 

size. The issues containing 
descriptions of these sets are now out 
of print. but an asterisk beside the 
blueprint number denotes that con- 
structional details are available, free 
with the blueprint: 

The index letters which precede the 
Blueprint Number indicate the per- 
iodical in which the description appears: 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur Wireless, 
W.M. to Wireless Magazine. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable)- to 
PRACTICAL WIRELESS Blueprint 
Dept., George Newnes, Ltd., Tower 
House, Southhmpton Street. Strand, 
W.C.2. 

SUPEEBETS 
Battery Sets : Blueprints, 3s. each. 
'Varsity Four .. - WM39ii 
The Request All -Waver .. .. - \VM4o7 

Mains Sets : Blueprints, 2s. each. 
Beptode Super Three .0.' . .. 

PORTABLES 
Four -valve : Bueprints, 3s. each. 
Holiday Portable (SG, D, LP, 

Class B) .. 
Family Portablo (HF, D, RC, 

WM359 

AW393 

ÁW'417' 
Tyere Portable (SG, D, 2 Trans) - \114397 

SHORT -WAVE SETS. Battery Operated 
One -valve : Blueprints, 2e. each. 
S. W. One -valver for America ., - 
Roma Short -waver .. .. - 
Two -vales : Blueprints, 2e. each. 
Ultra -short Battery Two (SG, det 
Peo) - 

Home -evade Coll Two (D, Pen) .. - 
Three -valve : Blueprints, 2s. each. 
Experimenter's 5 -metre Set (D, 

Trane, Super -regen) 
The Carrier Short -waver (SO, 

AW429 
AW49'2 

WM49n 
AB'id0 

AW434 

W.51390 

Four-valve : Blueprints, 3e. each. 
A.W short-wave World- beater 

(BF Pen, D, RC, Trans) - AW436 
Standard Pour -valver Short- w aver 

(e(1. D, LP, P) .. .. .e - W51383 

!Tolle(' 

Blueprint. 3e. 
Simplified Shortwave Saper - W11307' 

Mans Operated 
Two -valve Bluepziels, 2s. each. 
Two -valve Mains Short- rravcr ; D, 

Pen), A.C. .. .. .. - AW453 

Four-valve : Blueprint; Se. 
Standard Four -valve A.C. Short - 

waver (8G, D, RC, Trans) .. 
MISCELLANEOUS 

S.W. l -valve Converter (Price Is.) 
Enthusiast's Power Amplifier (10 

Watts) (3/-) 
Listener's 5-watt 4.C. Amplifier 
í3l) 

Radio Unit (2v.) for W31392 2/ -) 
Harris Eleefrogram battery an. 

pfitler (2!) 
De Luxe Concert A.C. Eiectro- 

gram (21 -) 
New Style Short -wave Adapter 

B.L.D.L.C. Short -grave Converter 
(2/a 

Wilson Tone Master (li -) 
The W2 C. Short-wave Con- 

verter (2/-) i -) .. .. .. 

WB391 

AW329 

W'S(387' 

WM392 
W'5í305 

W61399. 

\\'M403 

W'S139s 

W'at4o5 
\\'M400 

l\'M408 

1 HINTS COUPON a 

- WM401 
I 7th. 1949, and must accompany all 

Ó I Practical Hints. 
WM329 I PRACTICAL WIRELESS. FEB. 1949 I 

I - WM386 11 - 

WM374 This coupon is available until Feb. I 

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street. Strand, London, W.C.2, and 
printed in England by W. SPEAIGHT &. SONS. LTD., Exmoor Street. London, W.10. Sole Agents for Australia and New Zealand : 

GORDON & GOTCH (Aisle). LTD. South Africa : CENTRAL NEWS AGENCY. LTD. Subscription rates including postage 
Inland loo. 6d. per annum ; Abroad loo. per annum. Registered at the General. Post Office fol' the Canadian Magazine Post. 

CONDITIONS OF SALE AND SUPPLY : This peripdical is sold subject to the following conditions, namely, that i t shall not. without 
the written consent of the publishers first given, be lent, re -sold. hired out or otherwise disposed of by way of Trade except at the full 
retail price of 9d. ' and that it shall not be lent. re -sold, hived out or otherwise disposed of In a mutilated condition or in any 
unauthorised cover by way of Trade ; or affixed to or as part ofBny publication or advertivin3, liteeary or pictorial matter. wilatooever. 
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AMBITIOUS ENGINEERS 
HAVE YOU HAD YOUR COPY OF "ENGINEERING OPPORTUNITIES "? 
Whatever your age or experience -whether you are one of the old school ". or a newcomer 
to Engineering anxious to hold your position under post -war conditions -you must read 
this highly informative guide to the best paid Engineering posts. 
The Handbook contains among other intensely interesting matter. particulars of B.Sc., 
A.M.I.C.E., A.M.I.Mech.E., A.M.I.E.E., A.M.I.M.., A.M.I.P.E., A.M.Brit.I.R.E 
CITY & GUILDS, CIVIL SERVICE, and other important Engineering Examinations, out- 
lines home -stud, courses in all branches of CIVIL, MECHANICAL, ELECTRICAL, 
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and PRODUCTION 
ENGINEERING, DRAUGHTSMANSHIP, GOVERNMENT EMPLOYMENT, 
BUILDING and PLASTICS, MATRICULATION, etc., and explains the unique 
advantages of our Employment Department. 

WE DEFINITELY GUARANTEE 
' NO PASS -NO FEE' 

If you are earning less than £10 a week you cannot afford to miss reading " ENGINEERING 
OPPORTUNITIES " ; it tells you everything you want to know to make your future secure 

and describes many chances you are now missing. In your own interest we advise you to 
write for your copy of this enlightening guide to well -paid posts NOW -FREE and without 

obligation.,, 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
409, SHAKESPEARE HOUSE, 17, 18 & 19, STRATFORD PLACE, LONDON, W.I. 

THE: B.LE:T.,IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 

S -VALVE CRYSTAL CALIBRATED RECEIVERS 
These brand new receivers are complete with 5 valves, 100 kcls plug -in 

crystal and . Desynn trimmer. Frequency coverage 2.4 to 13 mcls, in 2 

bands, with illuminated dial. Valves : EF39, ECH35, EF50, 35 
EA50 and 615G. Size 6,,in. x 8rin. x I011n. Weight 10.11b. 7,7 

- (carr. and 
Ea_h cane packed in a transit case. pkg. 51 -) 

We also have available an 

AERIAL TU NI N G U N IT, which was designed for use with the above receiver 
and its associated transmitter. This comprises a rotating coil with the same frequency coverage as the 
receiv =r, with a Rev. Counter fitted. A 3 -amp. R.F. Thermocouple meter is fitted to the front panel and the 
whole unit is brand new and packed in a transit case. Only 21/- (carriage paid). 

MINE DETECTOR AMPLIFIERS. A brand new 3 -valve R.C. coupled 
Amplifier complete with three IT4 valves in weatherproof cast case. Battery 
compartment included. Adaptable for many uses as well as its original function 
for location of metals under ground or water. 22/6, post free. As illustrateci. 
Also available, less valves, 716. Spare IT4 valves, 716 each. 

OSCILLATORS TYPE 37. A complete V.F.O. manufactured by R.G.D., 
inclusive of built -in 230v. A.C. power pack. Frequency coverage 22 -70 mcls. 
Complete with 6 valves : P61, SP42, EL32, ADC, 807 and VU39A. 10 mla. 
meter mounted on front panel. Circuits and calibration chart supplied. 10 
watts. £10 (carriage paid). 
Are you a subscriber to the M.O.S. Newsletter ? Only 5!- per annum for the latest 

information on surplus, etc. 

" Terms : C.W.O. Remittances payable to E. & G. Distributing Corp. 
MAIL ORDER SPPLY CO., Dept. P.W., 3 Robert St., Hampstead Road, 
London, N -W.0 I. CALLERS TO: 24, NEW ROAD, LONDON, E.I. O (STEpney Green : 2760 -3906.) 

/- 

i 
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