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Make a noise like this 

What —can't recognise it? Can't see it's a 

cornet? If you have as much difficulty in recognising a cornet 

on your radio as you have here, it's high time you did something 

about your batteries. Get an Exide. 

Exi6c 
BATTERIES FOR RADI O 
'Still keep going when the rest have stopped' 

EXIDE •HYCAP' BATTERY (High Capacity L.T. Battery) 
For modern multi-valve sets —lasts longer on one charge. For small sets use the Exide 
'D' Type. Both have the Exidc Charge Indicator. Your dealer will tell you which to use. 

For High Tension use Drydex. 

From reputable dealers and Exide Service Stations.  Exide Service Stations give service on every snake of battery. 

Exide Batteries, Exide Works, Clifton Junction, near Manchester. Also at London, Manchester, Birmingham, Bristol, 
Glasgow, Dublin and Belfast. 
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test.  Note the positions of the valves-
the H.F. valve being on the right when 
viewing -the set from the panel, the-
metallised detector valve coming next, 
then the clear valve andffinally the.output 
valve-type P. 220.  Turn the reaction 
condenser anti-clockwise as far as it will 
go so as to 
remove all 
reac tion 
effecta,  and 

lama. 

This sub-chassis shows 11, 
simplicity of wiring which 

is required. 

set the switch indicator on the coils to the 
medium-wave position. Now turn the left-
hand control clockwise and as soon as a 
" click" is heard, you will know that the 
valves are switched on, and that the 
volume control which forms part of this 
two-purpose component is at the minimum 
volume position. Turn the tuning dial to 
the point indicated for your local station, 
and then turn up- the volume control. A 
rushing noise should be heard as this is 
advanced and the local station should then 
be heard. 

Trimming Adjustments 
Remember that the trimmers on the 

ganged condenser are not used with this 
particular' coil assembly, and thus they 
should be opened to their widest position. 

dEMOI 
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Alternative! y, you can unscrew them entirely, 
and open them out so that they have no. 
effect at all on the inter-circuit wiring. By 
doing this you will make quite sure that the 
minimum wavelength on the short-wave 
band will be -covered. The trimmers which 
have to be adjusted for the medium-wave 
band are in the coil unit and are identified 
by the number" 2." Use a thin screwdriver 
or a pointed or sharpened slip of wood for 

adjusting this screw. so that no undue 
capacity effects are introduced. Turn each 
of the trimmers marked " 2 " until maximum 
volume is obtained at the dial setting given 
for your local station. Of course, it will be 
assumed that when mounting the dial you 
have first set the moving vanes of the 
condenser to either the minimum or maxi-
mum setting and have placed the point on 
the dial to a similar position. If this is not 
done, of course, the pointer will not travel 
completely across the scale and the station 
indications will he all out of position. As 
the signal strength of a local station is 
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increased with the trimming adjustments, 
the volume control should be turned back 
80 that a weak signal is maintained, as 
this enables the adjustments to he -more 
easily made. It is very difficult to notice 
an improvement in strength if the station 
is blaring out on the loudspeaker, but if 
turned so that only a very weak signal is 
heard, t he slightest improvement or loss 
of volume will be noticed. 

Short-wave Trimming 
When the medium waves have been 

satisfactorily trimmed it should be possible 
to turn from one end of the scale to the 
other and pick up stations at various places 
on the dial, the stations heard in your 

particular locality depending 
upon local conditions.  For 
this reason, we do not publish 
a list of the stations which 
are likely to be heard. The 
direction of your aerial, its 
height above ground, any 
screening  which might be 
introduced  by surrounding 
buildings, trees, hills, etc., 
will all affect results and, 

therefore, it is not possible to say 
just what you will hear. It should 
be possible, however, in most parts . 
of the country, to pick up quite a 
number of stations, both English 
and Continental, at good volume. 
The long-wave band is trimmed by 
adjhsting trimmers numbered" 3," 
and the same procedure is carried 
out as has been mentioned for the 
medium-wave band. 
For the short-waves the process 

is slightly more difficult, and all 
adjustments must be made very 
carefully indeed.  This time the 
trimmers used are numbered " I," 
and the location of a station upon 
which to make the adjustments 

may be found rather difficult if you 
have never used a short-wave receiver 
before.  In  spite  of  the  reduction 
gearing on the tuning control, the very 
slowest adjustments should  be made, 
and you will probably find that the 
reaction condenser may now be used as an 
aid to trimming.  Advance the reaction 
condenser until the receiver is brought to 
the verge of oscillation. This will be in-
dicated by a rushing sound in the loud-
speaker, and if carried too far, a whistle will 
be heard. When a station is tuned, a rising 
whistle will be heard, and this may fall as 
the condenser is turned still further. 
Slacken off the reaction control until the 
whistle ceases and re-adjust the tuning 
condenser. 

LIST OF COMPONENTS 
Two all-wave coils, type Triogen, with 2-gang spindle (Wearite), 
20s. 6d. 

One 2-gang condenser, bar type .0005 mfd.  (Cl, C2) 
(Polar), 12s. Od. 

One S.M. drive, V.P. horizontal, with station names (Polar), 
6s. 6d. 

One differential reaction condenser .0003 mfd. (C3) (B.T.S.), 
2s. 6d. 

One potentiometer, 50,000 ohms, with 3-pt. switch (R1) 
(B.T.S.), 4s. 6d. 

One L.F. transformer, type AF8 (Ferranti), 115. 6d. 
Seven fixed condensers: Two 2 mfd. (C7, 00) (type 65); 
One .0001 mfd. (C6); One .0005 mfd. (C4); One .005 mfd. 
(C9) ; One .01 mfd. (C8) ; One .1 mfd. (C5) (tubular) 
(T.C.C.), 10s. 8d. 

Seven fixed resistances: One 1 meg. (R3); Three ..5 meg. 
(R2, R6, R8); One 100,000 ohms (R7); One 50,000 ohms 

N MI 

(R4);  One  15,000  ohms  (R5)  Type  F1  (Dubilier), 
3s. 6d. 

Four valve-holders, 4-pin chassis mounting type (Clix), 2s. 8d. 
Two socket strips, A.E. and L.S. (Belling and Lee), Is. 6d. 
Two component brackets (Peto-Scott), 8d. 
One Plymax chassis 12in. by 8in. by 3in. (ready drilled for 
valveholder) (Peto!Scott), Ss. 9d. 

Eight plugs: H.T.-., H.T.1, H.T.2, H.T.3, G.B.+, G.B.-1, 
G.B.-2, G.B.-3 (Belling and Lee), midget type, is. 4d. 

Two spades, L.T.-, L.T.÷ (Belling and Lee), 4d. 
One fuse and holder, 100 mA (Microfuse), 1s. 6d. 
Four valves: 210VPT (met.), 210DET (met.); 210DET (plain), 
220P (Cossor). 

One speaker Stentorian Junior (W.B.). 
One HS. battery, 120v.; One G.B. battery, 9v.; One accumu-
lator, 2v. (Exide). 

, =0,4 
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EVE  INC PET f  -SCOTT   ALL-WAVE 
PETO-SCOTT'S 1938 Range of ALL-WAVE and SHORT-WAVE APPARATUS is again unsurpassed for RELIABILITY, QUALITY and 
VALUE. This all-round supremacy is the natural outcome of PETO-SCOTT'S long experience in Direct-to-the-Public Radio. You knew in 
1919 ... you know TO-DAY, that you may order from PETO-SCOTT in the knowledge that you will receive BRAND-NE W GOODS, 
backed by a GUARANTEE of SATISFACTION.  PILOT AUTHOR KITS are guaranteed to specification . . . build one and be SATIS-
FIED. YOU ARE WARNED AGAINST CHEAP SUBSTITUTES  only PILOT AUTHOR KITS are EXACT to AUTHOR'S SPECIFICATION. 

ALL-WAVE Battery-

5-valve SUPERHET KIT 
Save Li-buy a Complete Kit! 

• W aaaaa mes  : 18-52, 
200-10, 900-2300 metres. 
Ncw desivn and sa musi 
:411.1 trit ttttttttt I.F. Mem, 
unit eimplines 
Nearly 20 years' experi-
ence in superhet design 
has produced this :super. 
efficient  All-M  r 1: ft. 

KIT  A."  , 
:ill  parts.  w 

- 
Dm  and drawings, Ms 
Ares. speaker. M uerte.. 
List Value - £15 : 19: 

pOR VE  £4 :19 : 6 
9'.  . . tel 191.  m m•t luIY 

uf 13   

KIT  ,( B, ,, 9'-
Da wes 

-ALL-WAVE S.G.3 KIT -
Save 26/- --buy a Complete Kit. . . 

• 4 W avebands. 
14-31, 28-62. 200-
550,  900  2,100 
metros.  Self-con-
tained.  refitly-a--
Foliiiiied  ! 
mil unit silinJ 
construct Mn.  , 

Peto-Scott Jopbi 
Epicyelic  slow - 
motion tunine -‘ - 

tent xi iii pl 
world-wide  reeeptc ,i, 

Screened air-cored coil,. 
KIT "A."  ail parts Including pad% obilleut -

chassis. drawings A1141  .• 
spesker, batteries.  List 1 .1:•:.• it  ' 

O UR PRICE  £3 : 3 : 0 
Or 5. down aryl 11 monthly pay. , •  • 5 9, 
Kit o IL" a it h.  14  9,  80 

51-
DO WN 

1-valve ALL- WAVE KIT 
Save /I - buy a Complete Kit ! 

•  Waverances 18-5•L 200-
650. 900-2.000 metres. 
•  A  unique  All- Wave 
single-valyer  combining 
simplicity of  assembly with 
extraordinary  efficiency  and 
low  cost.  •  The  ideal 
kit for the beginner in all-
wave construction. • Reads 
anembled  tuning  unit  in-
corporates all mndinga nod 
switching  and  needs  only 
six  simple  connection;  for 
incorporation. 

KIT "A ". ..Priem complete kit 
building. IIAC111.11111(  ready-drilled •u 
1111.1 1.11,1,..i•. drawings  and  Matto. 

eml ..utuinet 
List wine.  £2 :0: 10 Our Price  :9 :6  

Or Elf dO wn and 11 monthly pay-
ments of 2/9 

KIT "B" with valve. £111313 or 3/- do wn. 

1/6 
D O WN 

- Peto-Scott Noise Suppressing _ 

ALL-WAVE AERIAL 
Ilt1110,I. 

tainment by using this 
aerial outfit. the first 
really economical audio 
lion for overcoming the 
noise et niamiimule ststi... 
Increases signal strength 
on all bands.  Improves 
selectivity.  Waterproof 
and Weatherproof.  Two 
transformers.  4e1 
Outfit compliant Dupl..% 
lacquered, aerials. insu-
lators, waterproof  wire, aerial mid 
set transformers.  A11.1  ready  wilt, 
instructions and drawings illust Daum the method 
of erection. 

216 
Cush or c.o. ii.  17/6 

Or 8 monthly payment. of 2 8 D O W N 

PILOT AUTHOR KITS -Exact to Specification 

CORONA ALL-WAVE 4 
THESE ARE THE PARTS SPECI-
FIED and USED by Mr. F. J. CAMM 

and INCLUDED in KIT "A" 
Any item supplied separately.  Orders over 101-

sent C.O.D. and carriage charges paid. 

'2 Weante All Wave Coils type Ttioceu with 2.c.1ng 
spindle ..  ..  ..  ..  ..  ..  ..  1 0 

I Polar 2.ganc condenser Bar type, .0605 inful  12 
I Polar S. M. lithe V.P. Horizontal, with Aation mines  6 
I B.T.S. differential reaction condenser. gitari mid  ..  2 
I B.T.S. potentiometer 5n.ou0 whine with 3-pt. switch  4 
I Ferranti Transfooner type AF8  ..  ..  ..  11 
7 Dubilier fixed icsistan..es (I) 1 anew, (3) .5 meg, (I) 

Im mo ohms. (I) 50,0110 ohms and (I) 15.000 ohms 
type Cl Dmat  ..  ..  ..  ..  ..  a 

7 T.C.C. filed condensers type 65 (2)2 mid, it).iessiiiit4. 
(I i .o005 odd. (11.503 mid, (1).01 inftl and (II .1 inful 
(tubular)  ..  ..  ..  ..  ..  ..  10 

I Me Outside mounting valveholders with terminals 
le  I-Irill type  ..  ..  ..  ..  ..  ..  2 
'2 Bel:mg-Lee socket stripe A.R. and L.S. with plugs ..  1 
2 Peto-Scott c  ponent bracket,  ..  ..  .. 
I Peto-Seolt plymax chassis 12' x 8' x r drilled for 

i u I v eloulders  ..  ..  ..  • .  • •  • • 
• Balling-Lee plugs Midget type: HT.-. HTI, HIS. 

DTA. DB+, till -I, GB -2 and GB -3 ..  .. 
2 Beliiaa-Lee spades LT - and LT+  ..  ..  • • 
I Hicronise fib, soul holder DM nia.  ..  ..  ..  1 
Wire, flex and www•  ..  ..  ..  ..  ..  3 

,  . _._ 

KIT . A " Cash or C.O.D.  Cerrieire Pail  £47 
--. 

Set of 4 specified Count Waives 

0 

Ii 0 
6 

£1 t ti  6 

KIT ig  A" £4 
Cash or C.O.D. Carriage Paid 

CO MPRISING 
complete  kit  of  FIRST 
SPECIFIED parts, including 
Peto-Scott specified ready. 
liii led  PLYMAX  chassis, 
wire, flex and screws, loss 
Valves, Cabinet and Speaker. 

-arirri M77 71.71 
' KIT" B "  h!!  I 

butt with I specified valves, I 
I tu•ss Cabinet and Speaker. ; 
Cash or C.O.D.  Carr. Pd.. I 
n1,15(1 :416s. Od., or 10 - down I 

g :ot 11 is,.iIl fly irtymeUte 

---- ---
I KIT "C11."  .54 Is,, " C,- lout complete ii tilt it It. 31.141 
I ;0.1 Speaker as specified.  Cash or C.O.D.  i 'al r. I'd. 211 :4:0 
ic to 9 down and 11 monthly privinents of HI 11.  1 

E a. d• 

Pete-Scott Plyinux Chassis, ready-drilled, 12' x h' Os  5 9 
Pets-Scott Component Brackets, per pair  8 

R.T.S. Potentiometer with li•pt. switch  4 6 
B.T.S. Differential Reaction Condenser, .M813 mid.  ..  2 6 
▪ Wearite All- Wave Triogen  2.gang spindle ..  1 0 6 
1MPORTAMT. -Any Item 'supplied si4strately.  Orden over 113,-
1 t 0 15 • I • tel ge •Iwini  is id 

u,.., e,0 Terry Torras. 

and 11 monthly 

payments Ot 81_ 

but with lush es and Veto- I 
Seott Waltint-flnished (Jon- a 
solette  Cab)net,  less 
wmaker.  Cash or C.0.1/. g 
tuarr. I'd- ST 111. Id. or 
12 I doe. an.1 It niumtlily • 

1938 STENTORIAN SPEAKERS 
MODEL 38.1 tillustrated, Specified tor 
CORONA All- Wave 4,  Further it,,. 
pro, viscid.  on  the  r. 
senior  272.  iseo  • •  •• 
denait y ui,,t in r 
Micrulode device 1 

regaiser.  WIPteley  apeech  coil. 
u.entrIng device.  Carl, or C.O.D., Clan I'd. £1 : 12 : 6. 
or 2,6 1.101,11 MO 11 inol.11.1y pavnients of 3 -. 

216 
DO WN 

MODEL 35S, v .1 I.  .•uteul  . 
c.o.D., Carr. Pd. 22 : 2 :0 or 2,e dsnii 

11 monthly payments of 4 -. 
MIDGET MODEL 381.  Anew thorouchls 
efficient  perunstienj  magnet  nouving•imi 
speaker in extremely compact form. Complete 
,•111 u-ratio transformer. Cash or C.O.D. 
caw. Put., 17 6. or 26 down and 7 monthly 
p.uNuient.  I 2 6. 

-IFREE--2 BOOKLETSand 9 BLUEPRINTS !I-
Peto-Scott ALL-WAVE and 
GENERAL CATALOGUE 

'••. matter whether you nsquire  small 
• ,,,,,tenser or a 9-Vali e Ail- Wave Superhet 
Receiver. Peto-Scott 05 ti supply you by 
post, either for Cash. C.O.D., 4,r  Essy 
Terms, at astonishingly low prii•es, mole 
possible  only  luv•  our  .1.1e.  oisttalier 
method of trailing.  Every item in the new 
PetO-Seolt range of quality Radio  us 
is described and illustrated in • coloured 
art catalogue sent free to all who post the 
Coupon. 

The PILOT " SHORT and ALL-
WAVE EXPERIMENTER" 

. . .a booklet of 24 peers featuring titles 
PILOT Short- Wave Kits, one of which is 
Illustrated.  Kash of these &elm. incor-
porates Woodard that.ts aid panel.  COM. 
rooming with a 1.salso Adaptor-Converter, 
yin may, alien you pl.', 101i1,1 tliis up. 
0u, the •nho0 rha,sit, Intii saryIng  forms 0, 
I. .2. :1. .11 I-Valve short- Waie Reeelsers. 
Post the Coupon for poor tree copy of th 
ed. booklet. together with a set of 9 Blue-
prints, for each of the sets described. 

WM= =MIS MEN.  MEM MIMI 

I PETO-SCOTT 

a  3.i.  MINI M. NMI  IIME NM MII, 

I CO., LTD., 77, (Pr. W. 6) City Road, London, E.C.1.  Ili..obl 9875-6-7. 
West-End: 62 (Pr. W. 6), High Holborn, London, W.C.  Holborn 3218. 

ILEASE SUPPLY   

1 mode c 6  0.  (1. rash 11.P. & posit IPlease tend me entirely free la) The Pilot 'Short and All- Wave Experimenter." described above u price] at!Bd. ,. together with 9 I 
Phiewints. and 'In The Peto-ficott All- Wave and General Catalogue, illustrating the Complete Range of Peto-Scott 1938 Prodnctions. IIII ',lose 3d. ,stamps) to cover postage. 

against Cash C.0.1 1. 11.P.  I 

N A M E   

A 1)11111:,,,1  
• 'I ,Infets ow., be crossed and made pahable 
•  .MM  RIM IM M WIWe =MI 1•11.111 

Eit 1919. I 
11 5555  11=1 

IMMEDIATE DELIVERY-CASH-COD.or H.P 
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The Hivac Harries A.V.C. System 
How it is Used with All-stage Valves 

AUTOMATIC volume control aiing 
ordinary valves involves the use of a 
variable-mu grid in the valve. This 

grid has to perform two functions, namely, 

EC. 

-R2 

IVVIII  

Fig. I abov: shows a circuit of the type referred 
to, and Fig. 2 (right) the cab-gain curves. 

that of amplifying, and that of-A.V.C. to 
decrease fading. The design of this grid is, 
therefore, a compminiee. 
The new method involves the utilisation 

of two separate grids in each controlled 
valve. One grid is used for amplification, 
and has what is known as a "straight 
characteristic," which is that most suited 
for distortionless amplification, and for the 
reduction of undesired noise level.  The 
A.V.C. voltages are applied to another 
grid. That is, no compromise is involve. 
The A.V.C. performance can be made very 
considerably higher, and the otherwise 
unavoidable distortion and sensitivity to 
noise of variable-mu valves is avoided. 
' Delayed diodes and amplified A.V.C. 
circuits are rendered unnecessary. 
The drawing Fig. 2 shows a comparison 

between the characteristics of ordinary 
A.V.C. and the new system of A.V.C. 
used with the Hivae Harries All-stage valve. 
The heavy line curves are those of the new 
valve.  The dotted curves are those of 
receivers using corresponding ordinary 
valves. A change of output has to be of at 
least 4 dbs. to be audible. It will be seen 
that, over ordinary changes of signal 

strength due to fading, the resulting -change 
of output with the new valve is inaudible. 
This is not the ease with the older andtnorc 
complicated type of A.V.C. circuit. Wit h 

10 

.0 

10 

DET. 
PO. 

small limits from 10 micro-volts up to 
%Vt. 

Automatic Local-distance Circuit 
In Fig. 1 the new system of A.V.C. is 

eninbitusl with an automatic local-distanee 
cireuit. For the best amplification of week 
and moderately strong signals the grid 
bias on the first valve is usually about 
—6 volts. When the receiver is tuned to a 
broadcasting station which is very near by. 
t hen a very large peak voltage will appear on 
the first grid of the valve, and the valve 
might overload. This overload is avoided 
,by a grid leak and condenser R1 and C. 
The negative bias from R2 causes C and RI 
to be inoperative unless the signal becomes 
very powerful.. When it becomes strong 
enough the A.V.C. cuts down Ow anode 
current and changes the characteristic of 
the valve so that it will operate with a 
greatly increased negative bias. The valve 
will then draw a very small grid current, 
which, flowing through the resistance ill. 
causes an additional negative bias to be 

-20 
20 
'OPv 

-0 
1130pv 

. ........   

.0 20  50  40 
te,  
AUTO-GAN CURVES 

' GO 
loopy 

70  80 
VA' S L 

two of the new valves controlled in a five-  applied to the control grid enabling the 
valve receiver a very remarkable result is valve to accept the very strong signal with. 
obtained of holding the output within out distortion. 

The Cathode,ray Oscillograph 
THERE is no piece of apparatus more valuable in radio testing than a 
cathode-ray oseillograipli. This is a piece of 
apparatus employing a small cathode-ray 
tube, and by suitable design it is possible 
to measure such features as amplification, 
distortion in L.F. amplifiers, modulation 
depth .of transmitters, distortion in valve 
stages, performance of L.F. transformers, 
voltages and many other factors which are 
necessary either in connection with the 
design or the performance of modern radio 
apparatus. Not only may these various 
factors be seen in a very clear manner, 
but it is possible to take photographs of 
the results and thus keep a permanent 
record of the tests. An ideal cathode-ray 
tube for use in this type of Apparatus is 
illustrated; and is supplied by the Mallard 
Company.  It has a 4-volt 1-amp. heater, 

and for the'first and second anode potentials 
of 300 and 800 volts are required. The 
screen diameter is 7 cm.  A valuable 
handbook is supplied by the Mallard 
Company giving full technical details of the 
tube and of the method of supplying the 
requisite voltages, together 
with the method of making 
many of the tests mentioned 
above.  It also includes a 
few pages on the method of 
photographing the images 
thrown  on the screen of 
the tube.  The book may 
be obtained on application 
to the Milliard Company at 
Mallard House, 225, 
l'ottenham  Court  Road 
London, W.I. 

P.M. or Energised? 
IN our issue dated September 25th, 1937, 
1 we included on pages 38 and 39 illustra. 
Lions of two public address loudspeakers. 
Unfortunately the captions for these two 
models were transposed, and it should 
therefore be noted that the speaker Q11 
page 38 is actually a Goodman model, 
hilst that on page 39 is the Reslo model. 

Th.: Mallard type E40-G) 
cathode-ray IA:. 



W E ate-flattered to think that readers 
of PRACTICAL AND AMATEUR 
Wrnxi.ras have taken an in-

creased interest in short-wave reception 
since we began to devote more attention 
to this aspect of home construction. 
Letters received regularly tell us that new 
recruits have been gained for the ranks of 
8.-W. experimenters.  This is a good 
sign, because short-wave work always 
provides an interesting change from normal 
N.mtleast reception, and gives real spice 
to experimental work. 
On the short waves we are always 

coming up against, new problems and 
new difficulties—and they make home 
construetion worth while.  Among recent 
letters there have been a few from readers 
who have built their first short-wave 
receivers, and who have met minor difli-
taffies that they find rather confusing. 
For example, one reader has built a two-
valve Det..L.F. battery set, and finds that 
it is almost impossible to obtain oscillation 
at the "top end" of the tuning scale, 
although the detector oscillated very easily, 
milli only about one-third of the reaction-
condenser capacity, at lower tuning-con-
denser readings. Our friend concludes his 
letter with the word " why ? " 

Several Possible Reasons 
We don't know, but we can make various 

suggestions, from which he can easily find 
out the reason. You see, iintems a number 
of tests are made it is impossible to give a 
definite answer; that is because there arc 
so many things which could produce pre-
cisely the effect described.  You might 
think that increasing the capacity of the 
reaction condenser would overcome the 
trouble, but we doubt if it would. More 
likely, such a change would not make the 
slightest bit of difference. 
If the coil is a home-made one, it might 

be. that the number and arrangement of 
reaction-winding turns is unsuitable. Sliding 
the reaction winding down the former so 
that it is slightly nearer to the grid coil 
often cures a trouble of this kind. On the 
other hand, it might be better to add, say, 
a couple of turns to the reaction winding, 
and then to slide it a fraction of an inch 
further away from the grid coil. Another 
reason for the fault could be that the aerial 
is connected to one end of the grid coil, 
through a condenser of too great a capacity; 
a .0002-mfd: variable or pre-set condenser 
is often useful in this position, for then the 
most suitable setting can easily be found. 
An alternative method is to join the aerial 
to a tapping on the coil, or to use a separate 
aerial winding, as shown in Fig. 2. 

Using a Doublet 
The last-mentioned is the method that 

we prefer. You can place the aerial winding 
either over the grid coil, or near one end of 
it.  In either case it is worth while to 
experiment with the number of turns, 
although it is generally satisfactory to use 
one-half to one-third the number on the 

October 9th, 1937  PRACTICAL AND AMATEUR WIRELESS  103 

ShartWove 
Section 

SOME SHORT-WAVE PROBLEMS EXPLAINED 
BY THE EXPERIMENTERS. 

Our Popular Contributors Reply to Some of the Inquiries 
Received from Readers Concerning Difficulties in Short-

wave Reception. 

grid coil. A great advantage of this method 
is that the size and self-capacity of the 
aerial  become  of  little  consequence. 
Another advantage is that you can use a 

:tvy 7Xe exiaeximiertie,r1 

doublet, aerial, which is ideal for short-wave 
reception. This consists, as many of you 
am aware, of two separate lengths of 
insulated wire arranged end to end, and 

INSULATED WIRE LEADS TWISTED 

Fig. 1.—How two lengths 
of insulated  wire  are 
used to form a doublet aerial; also, how the aerial 
is connected to a separate winding on th: tuning coil. 

with the two leads-in twisted together, as 
shown in Fig. 1. Each horizontal portion 
of the aerial should be about 30ft. long 
whilst, theoretically, the down-lead should 
be half the wavelength long. That is. for 
40-metre reception the lead-in should be 
approximately 60ft.  Of curse- it is 
rarely convenient to work to this, besides 
which you do not want to be restricted to 
any particular wavelength.  In conse-
quence, it is customary to make the lead-in 
of any convenient length, unless outstand-

wave work, it should be made clear that. it 
is quite suitable on the broadcast bands 
if a separate coupling coil is used. If not, 
you can take both leads-in to the aerial 
terminal, using the aerial almost as if it 
were of the T type.  We have spoken of 
the horizontal parts of the aerial, but this 
is not intended to convey the idea that the 
aerial should be placed in a perfectly 
horizontal positioh.  In fact; it is not at 
all critical in this respect. 

Unstable Reaction 
Quite another reason for the trouble 

under discussion might be that there are 
long leads in the reaction circuit, which 
result in a peculiar form of damping. That 
is why, in the portable receiver described 
a fortnight ago, we included a 250-ohm 
fixed resistance in series with the reaction 
winding. It tends to reduce the tendency 
for oscillation at lower settings of the 
tuning condenser, but in doing so smooths 
out reaction over the tuning range. 
One rather unusual form of reaction 

trouble was noticed recently in a simple 
type  of  single-valve-with-reaction  set. 
Oscillation could just be obtained when the 
tuning condenser was set near to its mini-
mum capacity and the reaction condenser 
fully advanced. At higher tuning positions, 
oscillation ceased completely. In this case 
the set had previously operated correctly, 
so it was evident that a fault had arisen. It 
was eventually found that one terminal of 
the H.F. choke was loofa, so that a proper 
contact was not made with the end of the 
winding.  Measurement with a milliam-
meter showed that only a small fraction of 
a mA was passing to the detector anode. 
The same fault can arise if the choke is 
defective, or if the L.F. transformer, 
coupling resistance, or de-coupling resistance 
has developed a partial open circuit. 

Screening on S. W. 
A letter which was received recently 

was from a reader who was rather surprised 
to find that we rarely advocate the use of 
screening in the simpler type of short-wave 
receiver. He pointed out that he had always 
found that hand-capacity effects, difficult 
tuning and unsteady reaction were experi-
enced it use were not made of a metal panel 
and metal screens between the coils and 
the L.F. portion.  Another point that he 
made was that he considered that condenser 
extension spindles were a practical essential. 
We disagree. It has always been our view 

that if stability cannot be obtained without 

Fig. 2.—When using a four-pin aerial coil, it is often worth while to add a separate aerial winding. 
This may be connected to a doublet, or to an aerial and earth in the usual manner. If using aerial 

and earth, as in broken lines, try the effect of reversing the aerial and earth connections, 

ing efficiency is desired on one particular 
band. 
The two leads from the doublet are con-

nected one to each end of the aerial coupling 
winding, the earth lead being joined to the 
" bottom " of the grid coil and to L.T.— 
in the usual way. Lest you should think 
that the aerial can be used only for short-

screening (in the simpler type of set, of 
course), the design is wrong, or the earth 
lead is inefficient. For that reason, we use 
screening only when it is absolutely neces-
eery. It is not just pride that prompts this 
idea, but the fact that screening on shor, 
waves can produce far more losses tha,.. 

(tonti mad overleaf!) 
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are desirable in a simple set. If you earth 
the frames, and rotors, of the condensers 
mounted on the panel, and carry a few of 
the earth leads behind the panel and fairly 
near to it, the screening is generally ade-
quate. Of course, if electrical interference 
is picked up in the set, it is a different matter, 
and there is then every justification for 
housing it in a screening box, of which a 
number of different makes are available. 
In that case, make certain that the box is 
earth-connected. 
Hand capacity is more often due to a 

bad earth than to lack of screening.  It 
might also be due to the 'phone or speaker 
leads running close to the aerial lead-in 
(except with a doublet, when the lead-in 
is " dead " for practical purposes), or to the 
absence of a .001-mfd. condenser between 
the anode of the output valve and earth. 

Another " Portable " Idea 
Apropos our recent discussion on the 

question of making a short-wave portable, we 
received a circuit diagram and a number of 
interesting " snaps " from K. G. Hammond, 
of Portsmouth. We received his letter after 
writing the article on our portable, which 
was published a fortnight ago, so we could 
not make reference to it in that article. 
It appears that Mr. Hammond used a circuit 
almost identical with ours, and he tells us 
that it works very satisfactorily.  Unfor-
tunately, the " snap's " are not quite clear 
enough to reproduce, so we have asked a 
PRACTICAL AND AMATEUR WIRELESS artist 
to make a sketch to show the form of con-
struction employed.  The set is neat and 

compact, being built on the " step " 
principle.  Eleven flash-lamp batteries 
connected in series are used for H.T. supply 
and for G.B., whilst there is space for a 
fairly large two-vest accumulator.  Other 
readers might like to try this form of con-
struction if it happens to suit a carrying 
case which is available. 

More Details, Please 
Although it is not a short-wave matter, 

we must refer to a letter received from J. C., 
of Coventry, concerning the single-valve 
set which we described in the issue dated 
June 5th of this year.  We should have 
replied by post—as we do to all our corres-
pondence deali ng with subjects not neces-
sarily of general interest—were it not for 
the fact that J.C. omits to give his full 
name  why not tell us who you are, J. C. ? 
We will not mention your name in these 
notes if you wish otherwise.  This reader 

tells  us, rather 
vaguely,that "when 

........ 1 tune in the stations 
I cannot get any 
sound at all without 
using a lot of re-
action," and asks 
what is wrong. We 
suspe0 that either 
the detector valve 
is defective, or that 
his H.T. battery is 
run down, i f all com-
ponents are of the 
specified  values. 
We have had a 

few requests for de-
tails of a More 
advanced type of 
short-wave receiver 
preferably a super-
het.  What are 
your views on this 
subject., and what 
circuits or special 
features do you 
suggest  Drop us 
a line, you short-
ave " fans." 

Fig. 3.—A sketch of 
s portable short-wave receiver. 

Leaves from a Short-wave Log 
M EEK  ••• 1.01 M1   

New Australian Short-waver ,AMERICAN listeners report good recep-
tion of experimental transmissions 
from VK5DI, Adelaide, on 25.42 in. 

(14.01 mc/s) relaying a programme from 
VK5AD, in that city.  The station is 
owned and operated by the Adelaide 
Short-wave Club, and carries out its teats 
every Sunday between G.M.T. 03.15-06.45; 
occasionally 41.24 in. is used. 

Panama on 25 m. Band 
HP5A, Panama City, a 200 watt station 
owned by the Sociedad Public& de Radio, 
and calling itself La Voz de Panama, 
broadcasts daily on 25.64 in. (11.7 me/a) 
from G.M.T. 16.45-18.15, and from 00.00-
03.30; on Sundays from G.M.T. 15.3°-
18.15; and from 20.00-21.00.  The call is 
put out every fifteen minutes coupled with 
an interval signal consisting of a two-note 
gong. Announcements are made in both 
Spanish and English. Transmissions open 
and close with the playing of. a march, 
The Black Horse Troop. 

Canada's Proposed 50 kW S.W. 
Transmitter 
The Canadian Radio Corporation is 

seriously considering the installation of a 
high-power short-wave station for the 
relay of the Montreal programmes.  The 
transmitter would be erected in the out-
skirts of either Ottawa or Montreal, but 
the former city is favoured, as it is suggested 
that the broadcasts should be heard 
throughout the world as The Voice of 
Canada. 

The League of Nations Speaks 
During the present session of the 

Assembly of the League of Nations special 
broadcasts will be made daily, from G.M.T. 
19.00-19.15  (except  Sundays),  through 
HBO, Pranging, on 26.31 in. (11.40 me/s), 
slid from G.M.T. 00.30-00.45 (except Satur-
days), through HBL, Prangins, on 32.10 in. 
(9.345 mc,'s). 

Radio Club of Zurich 
A new transmitter working under call-

sign HB9D, on 31.46 m. (9.535 me, s), with 
a power of 100 watts, is being operated by 
the Zurich Radio Club twice weekly. The 
broadcasts will take place every Sunday, 
from G.M.T. 14.00-16.00, and on Thursdays 
front G.M.T. 18.00-20.00. 

War News from China' 
JUY, Dairen, in the province of Kwan-

tinig, is a new station erected by the 
Manchuria Telephone and Telegraph Com-
paid,; its wavelength is 30,33 m: (9.89 
me/a), on which channel a short programme 
of music and war news is broadcast daily 
fro& Q.M.T. 12.10-13.15.  XGOX, Nan-
king, 61k 43.99 m. (6.82 me/s), 500 watts, is 
on the air every day with an official 
bulletin at G.M.T. 13.05, the transmission 
Wildly lasting about 15 minutes. 

Broadcasts from Peru 
During the past week transmissions from 

Peru have been logged in the British Isles. 
OAX4T. Lima, on 31.15 in. (9.63 me's), of 

which the call is given out by both male and 
female announcers, would appear to work-
from G.M.T. 23.00 until 06.30 daily. 
OAX4J, also in the Peruvian capital, 
operates on 32.12 m. (9.34 mcis), uses a 
three-note interval signal somewhat similar 
to that of the N.B.C., and styles itself 
Radio Internacional; it is also on the 
ether until the early morning hours. 
Address: P.O. Box 1166, Lima (Peru). 
OAX4Z, a 10 kilowatt station located at 
Lima, calling itself Radio Nacional, may 
be found on 49.33 m. (6.082 me/a) (just 
alto% the channel used by VQ71.0, 
Nairobi).  The broadcast is a continuous 
one front G.M.T. 22.00-04.00. The studio 
habitually closes down with the Good 
Night Song (Ted Lewis) already adopted 
by several foreign stations.  Address: 
Radio Nacional OAX4Z (S.A.), Avenida 
Abancay, 915, Lima (Peru). 

Programme Schedule of JZJ and 
JZK, Tokio 
O.M.T. 20.00-20.05, call in Japanese, 

English, German and French; 20.05, news 
in English; 20.15, music; 20.30, news in 
German; 20.38, news in French; 20.45, 
news in Japanese; 20.55, call and close 
down with Japanese National Anthem. 

Odd Jottings 
FIRS, Djibouti, French  Somalfiand 

(East Africa), on 17.38 in. (17.28 me/s), 
works radio-telephony with Paris (France) 
on the first three days of each month, 
between G.M.T. 12.30-13.15, 

E2, Bangkok (Siam), on 15.78 in. 
(19.016 me/a) 20 kfloWatts, will be found in 
radio communication with DFB, Nauen 
(Germany), daily at G.M.T. 14.00. The Ger-
man station replies on 17.12 in. (17.52 
inc/a). 
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I SAVE El ON YOUR CORONA KIT! 
ALL-WAVE 

* SHORT-WAVE KIT * CORONA   4 KIT 

BARGAINS 
*so " 3-in-1" SHORT-WAVE KIT 
RECEIVER --- A DAPT OR  C O NVERTER 

List Value 37/6  BARGAIN 25/ 
12.94  'mire 5. 

ADAPTS  or 
r'11 conv:irts 
your battery set 
for  short-ware 
reception. or m ay 

be used as 050-
osier  Short-
wave  Receiver. 
Slow-motion 
bandspread  lim-
ing SIMPLIFIES 
WORLD RECEP-
TION ' Air-epaced 

bandspread  and  lank  condenser, 
SPECIAL ANTI-ILHID SPOT  CON-
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1,1), 104 .1111111111  .1 4- PIII  ..111101. 
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New 4-valve BANDSPREAD-
Battery SHORT-WAVE KIT 

List Value i4:9:6  BARGAIN tat - 
'? 

A PERIODIC H.P. re-
acting  detector. 

resistance and trans-
former  L.F. Stages. 
Pentode Output. Slow-

motion  band-
 d toning 
SIMPLIFIES 
WORLD  RE-
CEPTION ! Effi-
cient  low - loss 
reaction conden-
ser.  Air-spaced 
bandspread  and 

tank condensers. SPECIAL ANTI-BLIND SPOT CONDENSER. 
3 males calibrated in dogmas and tenth'. 
KIT  It 1 /9/vomprises  every  part  for 

assembly  including  3-pin 
-its. OL, ,IO and asseintly instnictimm. too. vxlces 
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-D. .  A.C.4 S.W. KIT-
List Value£5:10:0  BARGAIN 75 /. 

INIQUE  All-
'. World reception 
--12.94 metres.Van-
able Mil H.F. pen-
tode.  leaky  grid 
reacting  detector 
pentode output and 
vales rectification. 
Slow  motion 
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tuning.  3 
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11•_ttl•  tdIse 2-gang nitil.  r 

I 11•Tji• Ninon chills potent mulct., a al. .1.1a.  it, 1. 
7 1.13. flied con•len•em  specitle•I s aloes 
7 ITS. ticed ,r.,souses  sieeitied rsturr 
2 Boilhog-Lte terminal strips will, plugs  .. 
Ii 1.2.11. plugs. marked ..  • •  • • 
2 I.VA. apsole terminals 
I Microfuse and holder  . •  • • 
Peto-Scott ri,rews, wire nod fles 

4. 

2 
1 
10 
3 

2 
1 
1 
0 
1 
3 

a 

KIT " 1 " Cub at CAD. Cur. N. ..  LI 7 6 
- 

-(rt of 4 Specified V AIV1551.. 

-17 ..... KIT gi2 92  Alt I  K IT 84321 ''  Kit I 

I with 4 Specified Vahres.  with Vanes and mom-
1,  Ira 

t all est  and Sp  . eaker.  mended Polo-Scott walnut 

'2V.'1i701:A),Sir). P6"% dirwd. ! 
I .101 12 ..... tidy payment's -  • .d 10. down and 12 tutnitl.• 

I  I iy 150 0 ments of 11 3. 
•„.  •  . 

AMPLIFIERS 
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7-watt A.C. MODEL ', 
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Undistorted output 7 watt.. For mirrophi 
piek•np. Circuit triode, resistance trenn. 
C M, plegl  to  2 power amplifier; van, - 
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watts.  Steel chassis.  Size 711u. 
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4 valves, ready for immediate nee. 
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SPECIAL OFFER! 
Now light weight super-type li l; I t-
l'HONES.  recommended for short-
wave work and testing. 

List van. 15/..  BARGAIN  3/6 
Poatalei941. extra. 

SHORT-WAVE COL  lot "hangeable  roils.  Low-loss material 
ibbed formers.  • are expertly wound oilh hisicgtade ..cpis•• 
wile, to :mom e accurate distributed self-caparity.  InOS, 
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single-M d.  Sitita ble  gauging.  .00 0023  sstis  6 ; 
.00016, 3 1: .thio2  111. 

• Latest Screened Grid. H.F. 
Detector and Pentode output 
circuit.  1p Screened cells. 
• Only  ma. H.?. Con-
sumption.  •  Illuminated 
and  Wavelength  Calibrated 
Dial.  • Wave-range 200-
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knobs. 
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BARGAINS 
-ALL-WAVE 5-valve-
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NAME   
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  ali . 192 : j 
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- - - - -  SPIRIT MESSAGES AND 
BRIEF RADIO BIOGRAPHIES-20  THE LOST CONCERTO 

By RUTH MASCHWITZ 

Monte Rey 

FANS of Monte Rey, the romantic singer of Geraldo's orchestra, may 
be interested to hear that he is 

single and that his age is thirty. Inci-
dentally his real name is Montgomery 
Fyffe. 
His parents are well-known amateurs 

in Scotland, and from early youth they 
trained him in singing and dancing. He 
was also taught the violin, and played and 
sang in a small country band. As a 
nigger minstrel he made his first public 
appearance at a Sunday school per-
formance. 
The family chose a business career for 

him so he went into an office, and passed 
many degrees for aceountancy.  How-
ever, while he was still in his teens he was 
singing grand opera in Glasgow in the role 

Monte Rey in his Spanish gipsy costume. 

of Radames in " Aida." Unfortunately. 
his clothes had been made for a very 
large man so that he had to be safety-
pinned into them and take great care 
never to turn his back to the audience. 
His firm transplanted him to London 

1- which gave him the opportunity to take 
lessons from a famous singer, and event-
ually he threw over his office job. The 
Duke and Duchess of Montrose, with other 
patrons, made it liossible for him to study 
singing in Italy, and when he returned 
to London he began a professional career 
under the name of Fyffe. Through a 
serious operation he met the Italian singer 
Gaetano Loris, and continued his lessons 
in London. He gave recitals at the 
Wigmoreand Albert Halls, and broadcast 
classics  several  times.  He  studied 
Italian, and went .to Monte Carlo to 
appear in "Madame Butterfly," but a 
serious illness followed, and he returned 
to London a physical wreck. 
Through an • early broadcast he was 

offered an engagement at a Society 
function, and this led to an introduction 
to Geraldo for whom he still sings in his 
" Music Shop" programmes, as well as 
records and stage shows.  He took the 
name of Monte Rey and the part of a 
IL.   

Spanish tenor. Then Joe Loss engaged him 
as well for late night dance broadcasts. 
Monte lives in a quiet village twenty 
miles from London. His hobbies arc 
gardening, dog breeding, bird keeping— 
and going to bed early! 

Sutherland Felce SUTHERLAND FELCE, the radio 
joker and compere, was first heard 
over the air at the age of seventeen 

from 2LO. Since then he has had over 
60 engagements to broadcast in variety 
and music-hall shows, and with dance 
-bands. His most exciting bit of comper-
ing took place in the air whilst doing a 
stunt for Gordon Selfridge when he took 
up Gloria an51 Dawn with six other 
mannequins in an Imperial Airways liner. 
He was one of the first artists to be 
televised, and has made several appear-
ances since then. 
Sutherland is the only boy of his 

family and lives with his mother—whom 
he declares is his best critic—at Wimble-
don. As a child, though good at his 
studies, his chief interest was conjuring. 
He used to baffle his schoolmates and 
masters with his tricks until one sad 
speech-day when he appeared in a sketch 
called "Mirth and Mystery." It: was a 
great occasion with 2,000 people present. 
Sutherland was supposed to finish his 
programme with a handcuff stunt a Is 
lioudini, but at the critical moment of 
" Hey.  Presto " he  discovered  that 
instead of being able to bow to the 
audience in triumph he was still struggling 
with the handcuffs! 

Sutherland Felce in characteristic mood. 
On a summer vacation from school he 

went to the South of France, and one 
day, while watching professional dancers, 
decided to appear in cabaret. He began 
as a silent magician, and proved so 
successful that he was booked for a 
further three weeks. 
Henry Sherek, the theatrical impres-

ario, gave him his first big break, as 
compare at the London Pavilion, since 
when he has appeared at numerous 
restaurants, theatres and clubs all over 
the country. 

ITH reference to the first per-
formance in England of the 
recently-discovered Violin Con-

certo by Schumann, which will be played 
by Jelly d'Aranyi at the first B.B.C. 
Symphony Concert at the Queen's Hall on 
October 20th, we are now able to give the 
full story of the sensational circumstances 
which led to the discovery of the Concerto. 
Written in 1853 at the end of the composer's 
life, the manuscript, after being in the 
possession of Joseph Joachim and his heirs, 
was finally deposited in the archives of the 
Prussian State Library in Berlin. Not more 
than two or three people had ever seen it, and 
its whereabouts was unknown to anyone 
outside the Curators of the Library and one 
or two members of the Schumann and 
Joachim families. Moreover, it had been 
stipulated that the Concerto should on no 
account be published or performed until one 
hundred years after Schumann's death. 
This was the position until some three 

years ago, when a message purporting to 
come from the spirit of Schumann was 
received by Jelly d'Aranyi, urging her to 
find and eventually play a posthumous 
work of his for the violin. The recipient and 
her sister, the well-known violinist Adila 
Fachiri, had for some time been experi-
menting with a view to establishing contact 
with the spirit world, and malty " spirit " 
niessages had already been received. No 
medium was employed, but the system 
adopted was the well-known one of allowing 
an inverted glass or tumbler, upon which 
three or four persons, including a " sen-
sitive," lightly place their fingers, to spell 
out messages by pointing to the letters of 
the alphabet disposed in a circle round the 
table, and all those taking part were at all 
times fully conscious and awake. The infor-
mation received in this mysterious way 
about an unknown work for the violin by 
Schumann came as a surprise to all con-
cerned, but steps were immediately taken 
to discover what the work might be and 
where it could be found. 
First of all, however, the question was 

asked:  Was it really Schumann himself 
who had sent the message ? The answer 
came promptly—and in German this time, 
although the language used habitually VISA 
English—" Ieh war es selbst" (" It was I 
myself"). Fortified by this assurance (and 
by many others repeived during this period), 
the recipients of the mysterious messages 
began a serious search for the missing 
manuscript.  Finally, after many disap-
pointments, their efforts were rewarded and 
a score of the lottg-lost Violin Concerto was 
discovered in the Prussian State Library 
in Berlin. The manuscript, however, bore 
the inscription " Unfinished," and reports 
from other sources were received to the 
same effect. The sender of the " spirit" 
messages, however, denied this, and per-
sistently asserting that the work was 
completely finished, suggested that the 
Berlin Library ;night not haye got the 
right copy. As it turned out, this conjecture 
proved to be correct;  for when Herr 
-Strecker, of the firm of Schotte, the well-
known music publishers (who by this time, 
had been acquainted with the facts), 
extended his investigations still further:he 
discovered that there were no less than four 
copies of the work extant, one of which was 
the manuscript score of the complete work. 
'Thus, the, " spirit." messages proved to 

be accmaf; in every particular; and it is 
owing to them entirely that the missing 
Concerto was ever brought to light. 
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"A TECHNICAL HITCH!" 
Interesting Details of How the B.B.C. Engineers Deal 
With Breakdowns Due to Lightning and Other Causes 

IT sometimes happens that one of the 
B.B.C.'s many transmitters is "off 
the air" for a few minutes, a fact 

that is recorded in its technical nakedness 
in the log of transmissions at Broadcasting 
House. 
But great technical progress has rapidly 

lessened the number of breakdowns, and 
also minimised the duration of any in-
terruption to programmes that may be 
due to what engineers call a transmitter 
"shut down."  To the ordinary listener, 
actual radiation of daily programmes is a 
mysterious process about which from time 
to .time they ask many questions of -the 
technical experts at Broadcasting House: 
How many transmitters are operated by 

the B.B.C. 7 What is the commonest cause 
of breakdowns 7 Are masts used as aerials ? 
And many other questions of a similar 

nature. 
Come, then, to an office near the Control 

Room, eight floors above Portland Place. 
and meet Mr. L. Hotine who, Ma Superin-
tendent Engineer (Transmitters) knows all 
the answers. 
" To-day," he will tell you, " the B.B.('. 

operates 23 transmitters at 13 different 
stations, including, of course, the Empire 
transmitters at Daventry. 

• 

Lightning Trouble 
"The commonest cause of trouble nowa-

days is lightning ; it strikes masts and aerials 
and creates terrific surges which damage 
the tuning circuits at the base of the mast. 
Of course, we see that these circuits are as 

well protected as possible by lightning 
arresters and other devices, but man 
knows so little about lightning that our 
safety measures do not always work. 
Lightning will sometimes ignore safety 
'gaps' and prefer to jump through 
space for a distance of four or five feet, 
Only a colossal pressure of many millions 
of volts makes that possible. 
"We have modified circuits so that 

surges get the best paths to earth, and 
lightning causes far fewer breakdowns 
than it did only a few years ago. Valve 
failures were pnce a frequent ca-use of 
trouble. Every station uses a large number 
of valves; there are about 30 in one trans-
mitter at Brookmans Park.  And they 
are all bound to ' die ' eventually. 
" Some of the valves we use are as small 

as those in ordinary receiving apparatus, 
and the biggest, at Droitwich, are the 

(Above)  A geneial 
view of the Penman 
transmitting station and 
mast-aerial. (Left) A 
front  view  of the 
Transmitting Hall at 
Burghead, showing the 
single  mast  aerial. 

C.A.T.14'  type. 
They are about five 
feet in length, water 
cooled, far too 
heavy for one man 
alone to lift, and 
cost hundreds of 
pounds each. The 
normal life of these 
big valves is about 
8,000 hours; the 
smaller types have 
a useful existence 

of between 3,000 and 4,000 hours.  At 
our -more modern stations a valve failure 
does not cause the transmission to s•ease 
for more than a few seconds.  Isolating 
switches make it simple to cut any par-
ticular valve from the circuit and continue 
the programme by slightly overrunning 
the others, replacing the faulty one at the 
end of a transmission. 
" It is very unusual, by the way, for an 

aerial to break; it has happened only 
once or twice since broadcasting began. 
But we always take the precaution of 
having sufficient spare wire at every 
station to replace an aerial, within a few 
• hours. Perhaps the time will come when 
aerials will be completely obsolete. Even 
now the B.B.C.'s newest stations—Lis-
nagarvey, Burghestd and Stagshaw- do not 
use aerials in the old sense at all.  The 
mast itself, sitting on a !Inge insulating 

Pedesta,  is the 
radiating 'element; 
a convenient  ar-
rangement,  the 
'main value oftvhicho 
apart from obvious 
mechanical advan-
tages, • is that it 
reduces fading. 
"Becausesmough 

wavelengt h.sare not 
available a number 
of our transmitters 
are  synchronised. 
The barelitatetnent 
that the three 
National trans-
mitters — London, 
North and Scottish 
—work on the same 
wavelength  does 
not mean much to 
the ordinary listen-
er., But-it matters 
an  enormous 
amount to broiul-
casting engineers. 

Tuning Forks 
"Each of those 

three stations has a 
tuning fork vibrat-
ing at the same 
speed in an oven 
kept  strictly  to 

.a constant temperature.  One of the 
three  stations  is  master' ; it 
takes the output of its tuning fork, 
amplifies it, and puts it on.a telephone line 
to the two others. They, in tnrn. multiply 
it to the correct radio frequency and drive 
their transmitters with the tone.  This 
ensures that all three stations are perfectly 
synchronised. If anything goes wrong with 
the telephone line or with the equipment-
supplying those vital vibrations—we call 
them oscillations—the tuning forks at the 
two other stations automatically switch 
themselves in and continue to drive the 
transmitter, until the line interruption has 
been cleared. 

" An immense amount of work has to be 
done at. all transmitters every day, same-
times in he early hours of the morning. 
There are many things to be checked before 
transmitters begin, and everything must 
be scrupulously clean. 



108  PRACTICAL AND AMATEUR WIRELESS  October 9th, 1937 

A New 40-Page 
Booklet—Free 

--r 

em u  oø.So e  flLI1111 

This booklet gives particulars of the many 
opportunities open to trained men engaged 
in the Radio industry.  It also gives full 
information about the specialized instruction 
offered by the I.C.S.  This instruction 
includes American broadcasting as well as 
British wireless practice, and provides 
ambitious men with a thoroughly sound 
training. 

Here are the I.C.S. Courses: 
Complete Radio Engineering 

Complete Radio 
Radio Servicemen's 
Elementary Radio 

Radio Service and Sales 
Television 

Preparatory Courses for: 
Graduateship Exam. 

I.W.T. Exams. 
C. & G. Exams. in Radio Communi-
cation. 

P.M.G. Certifs. in Wireless Telegraphy. 

The Complete Radio Course covers' 
equipment and radio principles as well as 
practice. 
Efficient Servicing is of first importance 

to every wireless dealer and his assistants.' 
,The Service and Sales Course enables the 
salesman to hold his own with the most 
technical of customers.  4 
Television will soon be a tremendous 

branch of the industry. Our Course deals 
adequately with this subject. 

I.C.S. Courses do not cost more than those of 
other reputable schools teaching by corre-
spondence; indeed, in some cases they cost 
less. An important consideration lies in the 
fact that al' I.C.S. instruction books and 
special textbooks are supplied without extra 
charge.  The students of many postal con-
'terns have to buy the books required, that 
-often involving an -additional expenditure of 
several pounds. 

SEND FOR OUR "RADIO" BOOKLET 
And, if you wish, ask tor our free advice. 

Dept. 94, International Buildin gs, 

Kin g§ way, London, W.C.2. 

IN TE R N A TI O N A L 
COR RESP O NDENCE 
SC H O O L S  LTD. 

AUTUMN OUTSIDE BROADCASTS 
The Provisional B B C. Programme of this Autumn's Outside Broadcasts will 

Introduce to Listeners Some New Ideas While Many Old Favourites Remain 

The Lord Mayor's Banquet 
The Lord Mayor's Banquet will again 

he a high spot of this autumn, and hero 
the Outside Broadcast Director is investi-
gating the possibility of introducing a tiew 
broadcasting procedure at this important 
function. As a rule, listeners have been 
transferred front the studio to the Mansion 
House just in time to hear the toastmaster 
proposing the Prime Minister's health. 
This year it is proposed to switch over to 
the Mansion House a few minutes 'before 
the speeches begin, to enable the observer 
to describe the rich setting and pageantry 
of this great civic function. It is here, in 
the person of the commentator, that a 
new idea will be introduced. It is hoped to 
find an " average listener" able to describe 
the •brilliant scene and the appearance of 
the distinguished people doing honour to 
the Lord Mayor. The possibility of a woman 
commentator has not been ruled out.. 

Darts 
As a change from the more serious 

outside broadcasts, it is proposed that the 
microphone shall visit, during the autumn. 
an Islington Dart Derby. The teams are 
drawn from well-known hostelries whose 
clients annually challenge each other. The 
enthusiasm and skill is of a high order, 
and the Outside Broadcast Department 
are trying to find two colourful commen-
tators to do justite to what invariably 
proves an amusing occasion. 

Boxing 
Boxing has been carefully reviewed from 

the broadcast angle. London will see some 
big matches this autninn, and it is proposed 
to cover these whenever possible.  It is 
felt that it might encourage amateur 
boxing if broadcast time were reserved 
for the more outstanding contests such 
as those between the Police and the Service, 
and Oxford add Cambridge.  Similarly, 
the Outside Broadcast Director has been 
assisting county cricket tobis season by giving 
added publicity to the game. 

Rugby 
AVhile dealing with this matter of com-

mentators and observers, a very inte?eating 
suggestion is in hand with regard to the 
University Rugby matches. It is proposed 
to select a date shortly before the inter. 
university match when both universities 
are engaged. Captain H. B. T. Wakelam 
will visit one venue and Howard Marshall 
another, and a description of half of each 
match will be broadcast. By this means, 
the form of each university can be studied 
in the same afternoon, while listeners will 
have the added amusement of -comparing 
the two styles of observers. 

Skating 
Ice Hockey has now a definite place in 

the radio programmes. It is a fast game 
which lends itself to radio description. 
and for it the B.B.C. has built up a small 
team of expert -commentators who will 
again be in attendance.  Besides the 
matches of the Ice Hockey League, the 
Outside Broadcast Director feels that there 

is the making. of sonic excellent en 'ti  Itica u: 
ent in the figure skating champio 

Military Spectacle 
London is rich in military spectacle; 

t hat of the summer being the more familiarl 
Less known are the regimental tattOoa 
which occur throughout the year at bar-. 
racks and depots. The Brigade of Guards, 
at all their barracks and at Windsor, carry 
out " Tattoo." with a splendid ceremony. 
It is proposed to listen to sonic of these, 
with a view to introducing a short period 
into the radio schedule.  The words of 
(liniment!. and the martial music drawn 
from such spectacles, have ever been 
popular with listeners. 
Another great annual function, that of 

the British Legion Armistice celebration 
at the Albert Hall, is to receive a careful 
review to see how much it is possible to 
broadcast. This is a great national festival, 
occurring at a time when many are thinking 
of the lirst Armistice. It has a universal 
appeal, and as the Army springs from the 
iteople. a more careful study of the possi-
bilities of this annual celebration is to be 
inaile. 

The London Scene 
The Outside Broadcast Department's 

offices contain many suggestions for utilis-
ing various happenings occurring in Lon-
don's streets and parks.  Many of these 
measions are of sectional interest, but the 
majority have eonsiderable entertainment 
value. Hyde Park, for instance. has 
several gatherings unknown to the general 
public, which have considerable charm. 
Some of these are unofficial meetings of 
musical people for the purpose of singing 
national songs. It is proposed to investigate 
these to see if, with the aid of an observer 
and commentator and the spontaneous 
singing, a broadcast of considerable colour 
could not be obtained. 
One of the endeavours of the enthusiastic 

staff of the Outside Broadcast Department 
is to prove that the old tag, " There is 
nothing new in entertainment," is wrong. 
Listeners may rest assured that a large 
majority of the suggestions for outside 
broadcasts reaching the B.B.C. are explored. 
This, in itself, takes an immense amount 
of time and effort. The Outside Broadcast 
Department has to investigate possibility 
and availability before even a suggestion 
can be submitted. ,Quite frequently, after 
some weeks of w6rk involving countless 
journeys and conferences, promising ideas 
have to be abandoned. 
NVith regard to this autumn, it is safe to 

predict a most interesting and effective 
programme of broadcasts front outside the 
studios, 

EVERYMAN'S WIRELESS 
BOOK 

By F. J. Camm 

Wireless Principles and Fault 
Trifling -4„imply  explained. 

316 or 4/- t, t..nt from Cco. Neetwies, Ltd., Toueet 
House. Southampton Street, Strand, London, W.C.2 
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Ultra-short-wave 
Reception 

So me N otes  on  Stations  that  are  Well 
Received Below 10 M etres. 

THE  long-awaited  moment  when 
stations below 10 metres would 
once again entertain us has arrived. 

The dials of a 10-metre set are alive with 
stations, amateur, police, and broadcast. 
Some idea of what to expect" down here" 

may be gauged by the fact that the follow-
ing amateur stations have been coming in 
well upon the 10-metre amateur band: 
W4EIL,  W5GGX,  W60I8,  W6HKM, 
W6NDC,  W6ERT, W6NTH,  W6OAC, 
W7EMP, W9PWU, 'W9DRQ, W9KZN, 
VE2K X ; a batch of stations including 
Colorado and Dakotan stations, a sure proof 
that ultra short-wave reception is thrilling. 

Broadcasters 
Numerous broadcasters are also being 

heard, and the following schedules and 
wavelength details will add much to your 
enjoyment. 
On 9.494 metres many stations operate, 

the best heard being W3XKA at Phila-
delphia. Search for him between 2 and 
4 p.m. 
W1XKB, Springfield,  relays WBZA 

from 11.30 a.m. to 6 p.m. daily on the 
same wavelength, whilst W3XEY, Balti-
more, may be heard relaying WFBR around 
3 p.m. 
Other interesting stations are W4XCH, 

which relays WMC. Memphis, during the 
afternoons;  W8XAI. Rochester—often 
a good signal between 3 p.m. and 8 p.m.; 
and W8XWJ, relay station of W WJ, 
Detroit. The schedule of this station is as 
follows:  Sundays from 7.30 p.m. to 
12.30 a.m., and from 11.55 a.m. to 5.30 p.m., 
and daily from 7 to 10 p.m. 
W9XHW, Minneapolis, relays WOCO 

on Mondays to Fridays from 12.15 p.m. 
to 3 p.m., and on Saturdays from 7.30 p.m. 
to 5 a.m. Sunday transmissions are made 
between 2 and 3 p.m. 

On 5 Metres 
Although less lively, the 5-metre amateur 

band is -well worth attention. In the 
London area G5WW, North London; 
G5RD, Watford, and G5K11, Wands-
orth, are coming in well. 

A simple circuit for use on 5 metres. 

Occasionally a DX station will be heard, 
and in this connection it is well to remember 
that G6YQ and GOOK am transmitting 
regularly from the top of Snowdon. These 
stations have been heard over considerable 
distances, and careful searching may well 
add them to the Londoner's log. 

SPECIFIED \.  byMr.F. J. CAMM 

for the CORONA ALL-WAVE 4 
Ow, again. Mr. F. .1. Como' chooses  romponenle for taw r,liel 
of his Set of the test'.,,.  FO UR CORONA trill be EXACTLY as Mr. 
original unto/ if !pier  the Expert's lead and nee B.T.S. S pecified CO M poliride. 

B.T.S. P OTE N T I O METER  B.T.S. REACTION CONDENSER 
(On  left)  54.),tion ohm,.  416  Differential.  (On  right,  2/6  
With 3 pt. switch.  l'apaChy  .0003 turd. 

* ALWAYS BUILD with B.T.S. COMPONENTS * 
B.T.S.  PLUG-IN  COILS 

Righly efficient coils wound on a 
former of low loss material end 
supplied with 4- or 6-pin Wises 
having two and three windings 
respectively.  Short Wave coils 
wound with hard-drawn copper 
wire spaced  to  prevent  turns 
touching; remaining coils n 'mud 
side by side with enamelled ss ire. 
4-PIN TYPE " E" Waveraages 
from 9-2,000 metres, irk-en from 
Ell to 4fr each.  4, 
11-PIN TYPE " I" Waveranges 
from 0-2,000 metres, prices from 
3,3 to 11/- each. 

FREE! 
Write  tor  Free 
Folder containing 
fully  descriptive 
leaflets on B.T.S. 

,  Components, High 
Fidelity Speakers, 

-  Chassis and Amplifiers. 

B.T.S.  TUNING  CONDENSERS 

Single end-plate type.  Extended 
spindle for ganging.  Rigidity, 
compactness, and high etticiencY 
ensure a high degree of accuracy I 
tuning  with  mini   losses. 
Solidly  constructed  with  brass 
vane., anil special low-loss material 
end piste. 

Type No. SIC 425 
SIC 445 
SIC 116 

B.T.S. ULTRA-SHORT- WAVE CHOKES With natural wave-
kiwi  earring ii much lower freipaeory than used for high-
definition television transmissions.  3-30 metres.  1 fm  

Type C' 11 F2 

0.0000'25 mill.  3/3 
11,000045 wird.  301 
R1100111 nifd GIG 

OBTAIN ABLE  FRO M  ALL GOOD  RADI O DE ALERS 

If you have any difficulty in obtaining B.T.S. products, send cash 
direct, with name and address of your  t dealer. 

BRITISH TELEVISION SUPPLIES, LTD 
FARADAY  HOUSE,  8,  CHARING  CROSS  ROAD, 
LON DON,  W.C.2.  Temple Bar 1.11. I. 

af 

CORONA ALL- WAVE 4 
Be safe . . . use the components specified by 

the designer . . 

Two Terminal Strips 
A. E. and L.S. ® 9d... 

Eight Wander Plugs, 
"Midget" Type: 
H.T. —,  H.T.1,  H.T. Z 
H.T.3., G.B. ±, G.B. —I, 

G.B. -2, G.B. -3, @ 2d. 

Two Spade Terminals, 
LT.—, LT.+, ® 2d... 

. For a good job well done 

I • 6 

I • 4 

0 • 4 

3.2 

SE N D  T H E  C O U P O N 

T E R MI N A L  S T RI P S 

Bakelite moulding with 1. sockets. hushed. 
Sensible terminals, eliminate soldering. 
Complete with two lettered wander plugs. 

Na 1847 With plass fa. 

" MI DGET " 

WANDER  PLUG 
Cap has hexagon Bakelite 
top to facilitate tightening 
and to prevent rolling if 
dropped.  No fear of 
stripped threads. Prongs 
of  cold  drawn  wire 
3 point cont. t. 

No. 127i  Each 2d. 

SPADE TERMINAL 
Lead-plated spring prongs 
clip on to a terminal stem 
and stay put.  Connecting 
up becomes • one-h•nd job 

Is lettered and  employs 
'• Belling-Lee  loading. 
Standard indications. 

No. 1275  Each 2d. 

BELLING &LEE LTD 
am, MN OM SI= 

Hess* seed. free, 
ro..ket ratsiogue , 

Pada°. 

I Name   

.ltldress 

I , 

 a   

• • ••••• •-•-••• 
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ALL- WAVE  RADIO 
The higher the frequencies, the more important it 
becomes to use low-loss contacts, or in other words 
" CLIX," the contact components which, because of 
their proved high efficiency, are used by the leading 
set designers, experimenters and home constructors. 
In the limited space at our disposal we illustrate a few 
of the 36 which are included in our latest Components 
Folder. Why not send a post-card request for a Free 
copy of this and the Clix Folder " N." on Valveholders 
and Connection Strips ? 

A selection of Clix perfect-contact components V.1. STANDARD  STANDARD VALVEHOLDEIRS. 

Specified for the " CORONA ALL. 
WAVE 4*. 4-pin fa 

A.  TWO-SOCKET  STRIP.  Engraved 
A.E. or L.S. or Pick-up.  Needed for 
the " CORONA 

S. MASTER PLUGS.  Long or Short 
types for H.T. and G.B.  Needed for 
the " CORONA  1)d. 

14.  SPADE  TERMINALS.  Engraved 
L.T.  LT.—.  Needed  for  the 
" CORONA " (Large) 2d. (Small) lid. 

35.  PLUG SOCKET.  A dual- purpose 
master plug  ..  • •  • • .itd• 

32.  CROCODILE CLIP. For short-wave 
and service work ..  41d. 

Obtainable through all Radio dealers 

r--
CL1X 

I  specified for the  I 
CORONA 

I All- wave 4" 

r= n n 
BRITISH  MECHANICAL  PRODUCTIONS LIMITED 
79a ROCHESTER PON L  11 =1  Cl f N al  LONDON 5 W.) 

ARMSTRONG  6-VALVE 
SUPERHETERODYNE RADIOGRAM 

Chassis  with 

*!" LOU D SPEAKER 

THIS chassis supersedes our very popular :IBP'T Model and 
incorporates many additional features. viz. : Iron cored roils 

and iron.cored IF. transformers. latest Valley type @witching. 
B.V.A. Octal lase valves.  Output from gramophone reproduction 
Increased 25"..  The new If watt Tetrode output gives lath 
Increased volume and quality of reproduction.  Short wave lond 
Is arranged to cover both I.:Tishah and American Amateur Bands 
as well as the usual short save broadcasts.  The best feature, of 
the 1933 :31PT model ha, e been retained inibidiriz progressive 
•oltinte and tone control.warking on both radio und gran...phone. 

*witchinrr which tonligetc1.- separates the rn  iron, the 
cr:onophone nide.  The price include. radiotrani el:lassie complete 
with 6 B.V.A. salves, full Mu 8 moving coil apeaker, mains lead, 
escuteheon and pilot lamps, ready for immediate use.  Pasha( 
and carriage tree. 

trial carriage raid 

ARMSTRONG 12 months' g   

Price ,E7 -10 - 0 
ARMSTRONG MANUFACTURING Co. 
100, KING'S ROAD, CAMDEN TOWN, N.W.I. 

:(; I /,,,'ri WS. 

Cried  Smith, 
=  "From my first 

crystal set, 
7 To my latest and 

best satperhet, 
There's just one 
thins yoss'll 
find. 

Tye kept alwaysin 
mind, 

That's to wire-up 
with FLUXITE 
you bet." 

See that FLUXITE is always by yen—in the 
house—garage—workshop wb   speedy 
soldering iv needed. Used for 30 years in 
government works and by leading enfineers 
and manufacturers. Of Ironmongers—so tins, 
4d., 8d., 1/4 and 2/8. 
Ask to see the FLUXITE SMALL-SPACE 
SOLDERING SET—compact but substantial 
—complete with full instructions, 7/6. 
Write for Free Book on the art of " soft' 
soldering and ask for Leaflet on CASE-
HARDENING  STEEL  and  TEMPERING 
TOPLS with FLUXITE. 

0 CYCLISTS / Your wheels rill NOT 
keep round and tree, unless the spokes are tied 
with the fine wire at the crossings AND SOL-
DERED.  This makes  muck eltoefer 
wheel. It. simple—with FLUXITE--Irt 
IMPORTANT. 

THE FLUXITE GUN 
is always ready to put 
Fluzite on the solder-
ing job instantly.  A 
little pressure Places 
the right sweatily on 
the right spot and one 
charging lasts for ages. 

Price 1/6. 

ALL MECHANICS  • 

FLUXITE  
IT SIMPLIFIES ALL SOLDERING 
FLUXITE LTI).(Dept. W.P.) D RAGON WORKS, 

BERMONDSEY STREET. $.E.1 

RADIO CLUBS 
AND SOCIETIES 
Club Reports should not ereeed 200 words in length 
and  should  be  reeeired  First  Post  each  Mondop 
Morning for publication in the P M:swing week's issue. 

The Croydon Radio Society 

THIS society's 1937-38 session having opened on Tuesday, October 5th, in 
St. Peter's Hall, Ledbury Road, South 
Croydon, members are now looking forward 
to some interesting programmes. All the 
old favourites are on the bill, but the society 
is increasing in intensity its campaign for 
realistic reproduction of broadcast music. 
Much has to be done in educating the 
great British public as to what is and 
what is not correct reproduction, and far 
too many wireless set owners are content 
with sounds from their loudspeakers which 
to the expert are distinctly distorted. 
In this respect, the loudspeaker night 

on November 23rd is a date to be remem-
bered, and an ever-popular pick-up night 
on October 19th is likely to be an instructive 
evening.  Experts on loudspeaker design 
appear on October 26th and November 9th. 
Nor is television neglected, and a talk on 
" Cathode-ray Tubes for iTelevision" is 
merely one evening devoted to this topic. 
Above all, however, the society is as 
anxious as ever to WelOOIDE PRACTICAL AND 
AMATEUR WIRELRSS readers to its ranks. 
Both have the same ideals, namely a better 
understanding of the science of radio, and 
fixture cards will gladly be sent to interested 
readers, together with full particulars of the 
society. Hon. Pub. Sec.: E. 14, Cumbers, 
Maycourt, Campden Road, S. Croydon. 

Exeter and District Wireless Society THE above society held their first 
meeting for the season on Monday, 

September 20th, and the balance sheet for 
the year was presented by the treasurer, 
showing the society to be on a sound 
financial footing. Mr. A. T. Batten gave a 
talk on the Radiolyrnpia show, and also 
demonstrated the Murphy all-wave radio 
set.  The society proposes builaing a 
high-quality amplifier for test and demon-
stration purposes, and members submitted 
designs for this piece of apparatus at the 
meeting held on Monday. September 27th. 
Further particulars can be obtained from 
the Secretary, Mr. W. J. Ching, 9, Sivell 
Place, Heavitree. 

Bradford Short-wave Club 

THE above club has great pleasure in issuing a permanent invitation to all 
enthusiasts to attend the meetings this 
session.  The lectures arranged will un-
doubtedly be interesting and instructive, 
and one of these in the near future is that 
of Radio G6AZ, who will deal with 
" Aerials," both for receiving and trans-
mitting. 
A new philosophy has grown in the club. 

Members arc unanimously agreed that even 
if no gear were available at the club, they 
would not miss the chance of conversation 
with fellow members every Friday evening. 
Come along and share the famous world-
wide -radio friendship.  Hon Sec.:  G. 
Walker, 33, Napier Road, Thornbury, 
Bradford, Yorks. 

Tottenham Short-wave Club THE extensions of this club's shack will 
be very soon completed, and with the 

extra room available experiments can be 
carried out on a much larger scale. The 
club is, still open for a few applications 
from those interested in short-wave work. 
These should be sent to the Hon. Sec., 
Edwin Jones, 60, Walmer Terrace, Palmers 
Green, N.13. 
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I THE BRITISH LONG DISTANCE - 
LISTENERS' CLUB 

Stationery for Members MEMBERS should remember that we 
can supply pads of forms upon 
which reports of reception may be 

entered for submission to transmitters in 
order to obtain Q.S.L. cards.  These pads 
contain 50 such forms upon which columns 
are provided for the entry of all the essential 
details of a transmission, and the price is 
Is. 6d. Even if you do not wish to send 
out reports, it is worth while keeping a 
careful log of all signals received, and 

7 

printed on these together with a spice for 
the member's number, and you should 
always use this paper when writing for 
component parts to other members, or to 
stations regarding transmissions. A white 
manilla folder in which the log sheets may 
be kept costs 70., and badges are available 
for is. each. 
As we have previously stated, we have 

had to discontinue the practice of forward-
ing-on members' reports to various stations. 
owing to the difficulty which has been 

RADIO STATION  • 

ACIDNESS _ . 

Coutirny 

Dear Sirs. 

am very glad to confirm 

• wave length of ... . , . , m I 

The following details of 

—  1..t  'SI NAME' 

ADONILSS 

C OUNTRY 

of your station   on 

doubtless be of interest to you 1 

ir i 

r p 1  . J 
‘.  , 

the reception 

... kcs) 

my 'reception will 

Ows, 
Traw 

IC M'I 
rwE S T t 

v. r. F...., S.... r =ris 
gEtsaltat 

 •••......".....•••••• 

.....-.-...-..- ••.. —........-s-- -..._•••••,......---
ww.... 

'....••••,..„, 

1----- :-- f "-''.-.'  

....--• 

I should be grateful for your confirmation of he above report. 

Signature.  .. ... .. 

U mber *I tie BRITISH 

LISTENER'S CLUB 

LONG DISTANCE 

This is a reproduction of one of the verification sheets which we supply.  The full sheet 
is Bin, by 40in. 

although an ordinary notebook can be ruled 
up for this purpose, it is much better to use a 
ready-printed log sheet, and a pad con. 
taming 50 sheets for this purpose may also 
be obtained from us for is. 6d. In addition 
to these two items, we can also supply 
printed writing paper at Is. 3d. per packet 
of 50 sheets.  The B.L.D.L.C. badge is 

experienced in obtaining replies in many 
cases.  New readers who are anxious to 
join the Club, for which no membership fee 
is required, should complete the form on 
this page and address it to The British Long. 
Distance Listeners' Club, Geo. Newnes Ltd., 
Tower House, Southampton Street, London, 

BRITISH LONG-DISTANCE LISTENERS' CLUB 
E N R O L M E N T  F O R M. 

T wish to enrol my name as member of the British t Loot.!-,Ii ,t an, t• 1.i-tellers' Club. it being clearly under-
stood that no financial obligation Is thus Incurred.  I aiii ilitcre:ted in lung-distance listening anti have* 
a short-wave receiver at present in use. I am especially  have not 

(medium wave• } 
interested In  i short-wave  listening. 

lultrashort-wave 
Full Name (Block letters)   

I Optional. 
s Please forward me  pads of 50 log-book sheets price Is. ed. 

.   badge price if- each 

i pads of 50 verification forms price Is. ed. 
i 
7 for which I enclose che que  for £   postal order 
!......••••••••••••••••••••••••••••••••••........••••••••••••••   

Address   

•Strike out words not lorded. 

•• • 

A Sian of 
CONFIDENCE— 

- that you will get. 
QUICKEST DELIVERIES 
and a SQUARE DEAL 

E VII,T.uul i Y, offne:r carrying  this 

I (1) Fully Guaranteed 
I (B Sane Carried. Paid 

Slate Delivery 
(4) On  the  Best  and 

Lo west Ter ms 
..... 

Whatever your 
needs — let us 
quote. Easy 
Ter ms. 

CASH or C.O.D. 
ORDERS 

despatched 
BY  RETURN. 

uis e, W.B. STENTORIAN 
A L L- W A V E R EC EI VE R 

An   ge Inca petrel,output e teceiver,t B.B.e. giving 
lar . pure  fron 
and Continental transm ons, and 
excellent volume from the World's 

abort a AV! 62112i02119. 
Illuminated colour 

atat ion names for all 
I  einie,  with 

wricelengt ha  rho 
with order and  dialing  short 
12 m'thly p  1 dial ay-  waves).  Wave 
meals ot 14 2,  ',owe 16 to 51. 
Cash  price  '201  20  550, and 
£8 Se.  ,,o to 2,000 um, 

A.C. 

N  , 

' 
..2.111  I 

il' a r'il 

ga...L 

i 

ii 

t 

Et The W . B. SENIOR 

...-  S E NTO R IA N 
,  A  nrcrld  of  tin-

-  

• ' or usually  high  per-
s.  Ideal aa  16 

• . •  prim. pat or eaten.  with order and 

" •  sine  speaker  for  11  monthl y 
payments ol4 -. 

•  any net.  Cash price 12 -. 

M a *  GARRARD 
Radiogram 
U NI T 
rumor,.  enclooxl, 
economical  Indite. 
tiro motor for At'. 
100 280   volts. 
:0,60 cycles. Unit 
pl.de with pirkotp. 
nerAle cup., etc. 

us e *  GARRARD 
MOTOR 
a imilar to above lot 
.,lit onia tic athrt and 
u i I bout  pir korp. needle 
cr c.  Complete with 
. overt,' turntable. 

A.C. 
,....... 
emit 

6 

monthly 

ot  7 -. 
- 

6 
ORDER 
monthly 

of 
3. 
42/6. 

.."1.7  

WITH  ORDER 1 and  11 

payments 6 Cash price 75 

A.C. 
only  WITH 
with fully  f . and 10 
atop, and  Payments 

cup,  4 
121.u. pluah  Cash price 

We*  AVOMINOR 
Th' "Il -lent of thir - TEST METER 
teen  test int, in-

struments  in cue. asdres Current. 
V Me 
olt age and ReldP-  f - 

taare with M AC and 
ac thracy. In hand• 
some  ease  with  with order and 
leads,  ireerehiume-  10 monthly pay-
able crocodile ,11p.  meets of  1 6. 
.ii,1 test ing prods.  Cash price 45 -. 

0 111 4  

a' 
• 
,  ji.  A. 

. 
tw 

a 

. "]_. ,.,7 r. 
.e.',....- 

1 .n•ml4l.l.  tor 

a pon e 
amazingly 
outPut. 
treme 
reduces 
wear 
to 

Y Y '1 LId a *  ROTHERMEL uvic I ro - 
envy re- PIEZO  PICK-UP 

ant  ELECTRIC 
Irich  Stole! 
Ex • 

liOrtne-s 
record 

and tear 

i - 
4 / 

8.8. 

with  order 
a ad  1 0 
m oath's 

- 2 - 0 91 1 7.' "  
practically C, ,,i,  I.H.,,,  . 
nil.  £ 2 

• PHONE 
NAT IONAI. 
6828-9 

3Minules 
From 
St Pauls 

LONDON RADIO SUPPLY 
EST  COMPANY  1925  

II,OAT LANE. NOBLE STREET. LONDON.EL2 
E al ar M rEt riTiiiTTITT:71 =ffIl 



112  PRACTICAL AND AMATEUR WIRELESS October 9th, 1937 

NOTE THESE  BARGAINS 
RELAYS. For tiny currents from light cella or f or tuned circuit call.. 
Moving Coil ',Dotted, work ours0 micro amp..  Half usual prim. 
SO'..  Also mor. iron telephone type high or low res. coils 0 6. 
23•way Auto Selector 8-gang relays 10  Hensler current relays 
for Trammitters.  American 716. Sounder type 16!.. Omit 
polarised 2-way 10.. Ship magnetic 111"-. 
GRAIII0 ROTORS. I Garrard with Automat le 
Record  Changer.  15,11. BYII  Type  YE 
with turntable and auto stop. 46'..  Garrard 
230 v. A.C. ditto,  1330a. BTH tiD ditto, 3716: 
HMV. 110 volts. 25 -, 230 volts, 3741. Garrard 
Shop Window lola. 1:10ctrio Turntable, ?20 v. 
A.C., 
MITERS, Genuine Weston model 331. Central  I v. V. 
amps., poi. mar, dead beat.  Fltssh panel. 20n. dial. nickel or 
black.  Sale price 7,11. Mounted In millet maims.. :tin sq., 9 -. 
Hoyt CZ moo, coil sullitanuneters. 23-0-23 run., 10/,  Weston 
U to 30 m.a. mov, coil milllauuneters, 17.6.  0-100 run, 17'6. 
Switchboard Meters all else. 
MICRO-AMM ETERS 'for Valve Voltmeters. etc.. 0 to no 
microamps, full emir.  mV. moving roil, 1,000 ohms, flush pone]. 
46ya. a g, 40,-. 2.000 Meters.  All stars in stock. 

FOR RADIO SERVICE.  TEE 
SUPREME  PORTABLE  VALVE  ANA-
LYSIS'. as Illustrated.  M.C. Meter with 
rectifier for A.C.  All ranges.  Adaptor on 
cable and prods.  A 112 fgt.  Ste Leaflet 
ib'  Bargain. IS. 

TEE  ihiPPtier have been 
held up owing to (loot. requirements but 
prompt dellmry can now be given.  This 
Is a wonderfully  versatile.  high-grade 
moving-iron multi-range meter for set tee 
on  A.C.  or D.C.  jobe.  No proiceting 
terminals.  THREE 1,31W.1 of volt,  0.130. 0.300.  Used 
for MILLIAMPS reads: 0.121 ui'a and 11-73 m h.  I,, lickbatelite 
case.  Only 211n. by 211n. 19,6, 
STEEL CABINETS for Transmitter, Amplifiers or Televisor.. 
One sire,  x IV x 42' high.  Welded steel frame. sheet steel 
eldes, hinged front door with grille. Worth IL  Few at 57141 each. 
MICROPH0112. Illustrated Mike List " N •' 
of 23 models.  Our famous PARTS for making 
your own fluke.  Carbon (411111111l, in alas. 
CAPOIlie ; Grade No. 2. 1:- : No. II. One.  1 6 
No. 4, extra fine, 2s; Black Blocks. 44. : 
Diaphragms, thin carbon, 6d.; Button to 
1 pin. hardwood carte with 2in. mien d,aphragus, 
2 8 ; Ditto, mounted on pedestal. 3 6. 
A BARGAIN DI DYNAMOS.  Type " C." 
Our latest for Bungalow, Yacht, or Cell Changing. 140 MAW.  Enclose:I Dynamo. 
12,2is v. 12 amps.  Will Bearings, I've 
Pulley. 2p,-, 
Marine Type Switchboard sith Ammeter, 
maximum and mint:num Alit,, Cutout 
Mains switch sud Fuses, Field Regulator. 
CRYSTAL SETS.  Buy the 603, wk.. they cost nothing to .1.. 
!Co bsttery or valves wanted.  Quiet and riticient reception. 
000 shop-soiled set. cheap.  Enclosed type, 5,6 nod 76 cools. 
Battery portebles. 30 s. 

1.000 'neer Ba wler is Nee. Sale LI. "  (Peet Free. 

ELECTRADIX RADIOS 
2114 ;A mor  Thorns. Street. London, 11.0.4 
 Telephone: Central 4611 

CHARGE 
YOUR OWN BATTERY -
This HEAYBERD "Torn Thitrnh - Battery 
Charger will charge a 2 volt arrninttlator 
for LESS THAN id. PER WEEK.  Simply 
connect the battery to the charaer and insert 
tile mains adaptor into the nearest Iszist or 
power point. 

ALL METAL PARTS  NO REPLACEMENTS  SHOCKPROOF 

SIMPLE TO OPERATE  GUARANTEED FOR ONE YEAR 

12/6 Send for free 
list P8.997. 

F. C. HEAYBERD & CO., 10, FINSBURY ST., 

LONDON, E.C.2. 

FOYLE S 
Booksellers to the World. 
Re ntal dep ute's/It for Wireless Rooks. 

CHARING CROSS RD., LONDON, W.C.2 
Telephone,: Gerrard 51,60 (I'd line,). 

ETTERS FROM 
EADERS 

The Editor does not necessarily agree with the opinions expressed by his corresponden's. 
All letters must be accompanied, by the name and address of the sender (not necessarily 

for publication). 

Progressive Superhet Construction 

SIR'—Regarding M. H. Walters' letter, published in a recent issue, I should 
also like to see some articles on progressive 
superhet construction. Although I vaguely 
understand the superhet, I have never 
passed the H.F.-Det.-L.F. stage! 
I think these articles should begin with 

the principle of the frequency-changer, 
then the I.F. transformers, and amplifier, 
following with constructional details of the 
oscillator coil. 
As Mr. Walters suggests, a simple super. 

bet using headphones would be preferable 
to begin with, expanding later to a 5 or 6-
valver.—J. F. Hrroicocii (Fetcham Park, 
Surrey). 

Station COC M 
your issue of September 25th, 

under the heading " New Cuban 
Stations," you publish details of the station 
COCM. Actually this is not a new station, 
as it was received here every morning 
during the week beginning October 22nd, 
1936. It appears, however, to have altered 
its schedule, as when beard on that date, it 
closed down at 05.30 G.M.T. The receiver 
used was 0-v-0.  A report was despatched 
but no reply has yet been received. In 
conclusion, let me adjure those listeners 
who expect cards by return of post to be 
patient. I sent several reports a year ago. 
and the replies are just beginning to roll 
in.—E. PARSONS (Luton). 

A 20 and 40-metre Log from Wisbech SIR,—I am enclosing a log of amateur 
'phone transmitters on 7 me's and 14 

mc:s in the hope that this will prove- of 
some interest to other S.W.L.s. 
This list was compiled on September 19th 

to 21st inclusive, and the receiver is a 
single-valver using a Mazda L2 two-volt 
triode detector with plug-in coils and 
capacity-coupled to an outdoor circular 
frame antenna, 30ft. high and 80ft. long, 
with lead-in. 
On 20 metres:  W1HKK, IFD, DHT, 

TED, DAY, BVS, BLO, DET, BCP, JFG; 
W2IXY, HCE, TY, DH, AWL, HFS, AD, 
HNA, JKQ, GIZ, EPD, ASA, HS, JRR. 
W3 MG, EKU, FII, FMY. FDS, EFS. PC. 
FAO.  W4IS, EAV, CDG, HX, EHG. 
W5ASG, JC, EHM, BJ0. W6BFC, NNR, 
MWD, ANC.  W7FQK, DVY. W8MJT, 
FOD, NYP, NUB. GLC, RL, OAR, KQ, 
CNA, MDU. W9IPX, BBU, UOP. 
Also on 20 metres:  K6XZQ (R6), 

K6BNR (R4), K7FBE (R4), VK2XU (R6), 
NY2AE, HH5PA, YV5AA, C060111, 20K, 
TI2AV, XE1LK, VO2Z, CN8AM, MB, 
VE1GP, SM50I, ON4VK, CT1QG, HA4A, 

MG, KS, SU1KG, etc. 
On 40 metres: 57 G stations, including 

GW, GL GM. ON4DZ, JN, KW, IS. ABA, 
WX, JC, CC, OM, TVS.  F8XE, SD, GM, 
WF, QP, CG, BA, NB; F3DI, OS, NO, Al, 
FA, OM, EI9G, 8L, 9D, 8J, 2J, PAOJS, 
JA, DK, AU. 

This brings my total for the three days to 
195 hams, and I should like to compare 
results with any other reader using a similar 
receiver.  All reception is. of course, on 
'phone.—L. S ING LETA R Y  Wisbeeli). 

A 10-metre Log from Swindon SIR,—I enclose a log of 10-thet re amateur 
stations received here betw mi the 

12th and the 22nd of September, and hope 
it may interest fellow readers: 

WI  W2  W3  W4  W8  We 

IIMT  'fP  FY0 
Ant  FOB  EET 
AT('  JQS  FRU 
A AK  BHY  (IRK 
.17.8  FON'  CRT 
ADE  FMIJ  16414 
DLJ  A DR  GTN 
1A8  Eli 
M S  K WH 
LAO 
COO 
NSA 

CYU 
DRZ 
0.1  • 
(XX 

A AB  CPI' 
C M"  (.00 
118P  FAA 
CHB  V 42•20 X Y, 
'IVY 
EBB  VE2K.X 

1.00 
CFI.; 

My receiver is an 0-v-1 (D. and L.F.) 
battery operated. The coils are home-made 
from 14 gauge copper, and fixed direct on 
the condensers. Tuning is carried out on 
a band-spread in conjunction with a 
.00004 mfd. main tuner. The antenna is 
an indoor one, 15ft. in length, and all 
stations were heard on 'phones. 
May I take this opportunity to thank 

(continued on opposite page) 

CUT THIS OUT EACH WEEK. 

---THAT the selectivity of an I.F. transformer 
may be modified by opening the cuupiing and 
connecting a few turns in series with the 
secondary, tightly coupled to the primary. 
- THAT  when  the  above  modthsaticn  is 
carried out the additional winding may be 
short-circuited as required for higher selectivity. 
- THAT instability can be caused by screcrvng 
which may link two circuits together. 
— THAT in close proximity to a powerful 
station direct signal pick-up on the inter-circuit 
wiring may provide difficulty in cutting out the 
station. 
--THAT when a D.C. set is operated on short 
waves it may be found desirable to connect all 
screening dirett to a separate earth. 
— THAT for the reception of the present B.R.C. 
television transmissions a di-pole aerial should 
be arranged vertically, not horizontally. 

L- -  H OE .  1. 1.1111.1111r, •4•11 W. J4 .4 

Tlw Editor will be pleased to consider articles of • 
pudica( 'Ware suitable for publication in l'i:ACIICAI 
AID AMATEUR WIRELESS.  Such article,' phoorti be 
written on one side of the paper only, and $11 011 b1 [' M al a n 

the name and address of the sender.  Whilst the /editor 
does not hold himself responsible for manuscripts, freer) 
effort will be made to return them if a stamped arid 
addressed envelope is enclosed.  AU correspondence 
intended for the Editor should be addressed: The Editor, 
PRACTIC4L AND AMATEUR WIRELESS. George Scones 
Ltd., Tower House, Southampton Street, Strand, W .C.2. 
Chris, to the rapid progress in the 'design of wirekes 

apparatus and to our efforts to keep our readers in touch 
with the latest developments, we gire no warranty that 
apparatus described in our coisinins is not the subjed al 
letters paten4. 
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you for such an interesting and instructive 
weekly.-F. L. ROBINSON (Swindon). 

A Valve Tester SIR,-May I make a few suggestions 
about the valve tester that has been 

proposed for the subject of an article in 
the pages in your weekly. 
There are three things that are desirable 

in the way of types of tests: (1) to deter-
mine the emission of the valve in question, 
if a triode-hexode or other dual valve, the 
emission of each section independently from 
the other; (2) to determine the amount of 
leakage between elements, and (3) to 
determine whether or not any of the 
elements are open-circuited. Of these three 
the first two are necessary, and the third 
a desirable feature which would only be 
incorporated in an expensive instrument. 
About the tester in general-it should be 

flexible and designed with an eye to the 
future, and it should be able to accom-
modate additions for future varieties. 
Above all, it should be able to take care of 
American as well as English valves. This 
brings up the question of the octal base, 
and in the majority of these the filament is 
brought out to pins numbered 2 and 7, but 
quite a few have been released using pins 
2 and 8 for this purpose; later a 6P7 was 
brought out using pins 2 and 3, and several 
of the octal base valves have been brought 
out since using pins 8 and 7 for filament 
connwtions.  The proposed valve tester 
should operate from the mains, and incor-
porate a rectifier so that D.C. can be used 
instead of the A.C. that is used in so many 
commercial  models.  A push-button 
arrangement would take care of whether a 
negative or positive voltage should be 
applied to the various elements, and thus it 
would enable the emission of both diodes 
and the triode of a double-diode-triode to 
be checked separately.--JoHN B. POLLOCK 
(Orpington). 

" The &tide Mystery" SIR,-The article in the September 18th 
issue of PRACTICA.L AND AMATEUR 

WIRELESS, entitled " The Exide Mystery," 
has cleared up a mystery for which I have 
long sought the solution. Some time ago 
I had to overhaul a private lighting plant 
which was out of order. Instead pf the full 
output of 100 volts, only 40 volts was 
registered. I at once suspected the storage 
batteries, and proceeded to test each cell 
individually. After testing four and getting 
the usual 2-volt reading from each, you 
can imagine my surprise when on testing 
the fifth cell the voltmeter read 10 volts! 
Something wrong here, I thought, and 
gave the meter a sharp tap; it still insisted 
on registering ten volts, however, and I 
began to wonder.  Further examination 
of the cell (which incidentally was the one 
causing the trouble), showed that there had 
been leakage of electrolyte through a 
crack, the plates being uncovered about 
an inch at the top. There was some sul-
phation, and on trying to remove this, 
several of the plates parted from the 
positive lug. 
I have often puzzled over the pheno-

menon, and when I have asked some of my 
learned electrical friends if they can explain 
it, I have been met with sceptical smiles 
and advised to take more water with it. 
Thanks to your article, I am now vindicated. 
-A. H. OLIVER (Hitchin). 

Logged at Mill Hill SIR,-As I have not seen a 20-metre log 
from my district lately, I enclose mine. 

All stations were received between August 
15th and September 16th on an 0-v-2, 

IThe following replies to queries are gi ten in abbreviated form eit lw r because of non-compliance 
witk our rules, or because the point raised is not of 
general interest. 

REPLIES IN BRIEF 

• 
R. W. (Dudley).  We will bear your request in mind 

and if sufficient interest is displayed by other readers 
will Alescribe a set of the type mentioned. We do not 
think, however, that it would be very popular with the 
majority owing to the cost of maintenance. 
F. W. C. (Donlavin).  We cannot recommend a 

modern set to be constructed from the old parts 
mentioned. The condenser is nOt suitable for modern 
tuning owing to the crowding of the frequencies at the 
lower end of the dial, and the best plan is to dispose of 
the complete receiver and obtain modern parts with 
which to build a modern set. 
J. B. (Ellington). For short-wave work we think the 
best plan would be to obtain a good pair of Brown "A" 
type 'phones. 
C. E. V. (Hall Groin, Birmingham). We are unable 

to give details for rewinding the motor for your 
purpose. 
A. C. (Ilions•way). Messrs. Peto-Scott can sqpply 
the coil ready-made or in parts for home-construction. 
P. J. A. (61fleflp). Probably one of the sets described 
in our Show numbers would prove more useful to you 
than the set mentioned in your communication. 
G. B. P. (Ewell). There is no easy way of measuring 
the details you require to know, and the best plan is to 
obtain a good modern output-transformer of the multi-
ratio type aro' replace the transformer fitted to your 
speaker. You Call then make tests to find the best 
ratio and thus obtain IllaXIIIIII M results. 
R. I. ( MN.).  We cannot supply a blueprint of the 
receiver in question, .and the makers are no longer 
In business. 
J. S. N. (Brighton).  There were no tuning dials 
fitted to this portable, the condensers being con-
trolled merely by ordinary knobs of the type having a 
small projecting pointer to provide an indicating point. 
You could, of course, fit small engraved dials if you 
desired, but they would have to be 2in, in diameter 
or lees. 
E. G. C. (Ilmothwiek). The makers are Regentone 
Produets, Ltd., Worton Road, bileworth. Middlesex. 
W. C. (Hull).  We regret that we have no blueprints 
of a portable gramophone of the type mentioned in your 
letter. 
H. G. II. (Hillingdon). You do not state whether you 

require battery or mains apparatus, but we have des-
cribed three 2-valve AC. Mains sets which would meet 
your requirements. These will be found in our Blue-
print list in this issue. 
C. F. H. (WoideNN-on-lka). The arrangement men-
tioned would be very unsatisfactory. Apart from the 
inefficiency of the arrangement, you would be wasting 
the remaining valves and these could well be utilised 
by connecting a short-wave converter to the input of 
the receiver. Any good superhet S.W. converter shoulil 
work satisfactorily with the set. 
D. G. (Glasgow, N.). The component is the H.F. 
choke, not a condenser. The runners are not metal 
covered.  You can dispense with the component 
brackets. Foil could be used but we advise a 
thicker material. 
E. N. (Nothorkani).  An ordinary 6-volt low-con-
sumption bulb could be used, of the type generally 
employed for a dial light. Write to Messrs. Colvem, 
Afawneys Road, Romford, Essex, regarding the 
resistances. 
C. H. G. (Bosky).  The sodium silicate la added to 

ordinary acid as found in the accumulator, and the 
amount required will depend upon the sire of the cell 
It is simply dropped in at the vent until jellIfleation 
complete. 
T. O. (Filissiewo).  You could build a simple fl.( . 
H.T. battery eliminator, to deliver the volts-

required for the receiver and this would entail 
alterations to the receiver. 

receiver with an aerial 30ft. high and 40ft. 
long. 
CE4A0,  CO2EG.  CO2JG,  CO2JJ, 

CO2LY, CO2MT, CO2RH, CO2XF, CO7CX, 
M EC, CO8KJ, CO8YB, HC1FG, HC1JB, 
HC1JVV, HH2B, HH5PA, K6NZQ, LU5BB, 
LU5FG, NY2AE, 0A4A1, PK3WI, PY2ET, 
PY2FF, PY5AQ, TI1AS, TI1AZ, TI2AV, 
TI2KP, TI2R0, TI2RT, VE5EF, VE5J1C, 
VK2RJ,  VK2VB,  VK2VV,  VK2X8, 
VK2XU (25 watts), VK2ZZ, VK3AL, 
VK3KX,  VK3PE,  VK3XJ.  VK4WV, 
VK5AI,  VK5AW,  VP3BG,  vP5Pz, 
W5DYM, W5FDI, W5GIB, W5ZC, W6AL, 
W7FQK,  XE1Y,  XE2FC, YV5ABE, 
YV5AK, and also about 100 other W 
stations, and many Europeans. 
Some of the best broadcasting stations 

which I have logged lately are XEWW, 
COCM, COJK, KZRM, COBC, COBZ and 
H.I1ABP.-Douca..ts L  PELHAlt (Mill 
Hill). 

itaial  IDEAS 
YOU ACCEPT WITHOUT 

QUESTION .... 

NUMBER FOUR 

that 
A BARKING DOG 
doesn't bite   
To prove your point would mean ninning 
certain risks-and it wouldn't be worth it. 
When buying condensers, to hold the mistaken 
idea that 211 makes are alike, means taking risks 
too. It's far more simple and certainly safer to 
insist on condensers that the whole industry 
unreservedly accepts as being beyond reproach 
-T.CC. Condensers. Dependable because they 
are specialist built, because years of intimate 
experience in the design and manufacture of 
condensers stands behind every type.  Don't 
experiment with condensers; be guided by this-

A PROVED FACT 
T.C.C. CONDENSERS ARE THE 

ACCEPTED STANDARD  OF 

CONDENSER  EFFICIENCY. 

THE NATURAL OUTCOME OF 

30 YEARS SPECIALISATION. 

ALL-BRITISH 

CON DENSER 
The Telegraph Condenser Co. Ltd, Wales Farm Road. 

N. Acton. W.3. 

.1111 111 11111 
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BLUEPRI NT SERVICE 
PRACTICAL WIRELESS  so. of 

of Issue. Blueprint. 
CRYSTAL SETS. 

Blueprint, ed. 
1937 Crystal Receiver  ..  9.1.37  PW71 

STRAIGHT SETS. Battery Operated. 
One-Valve: Blueprint, Is. 
A 11-wavel:nipen (Pentode)  ..  PW31A 
Twe-valve : Blueprints, le. seek. 
Four-range Super Meg Two (D, 
Pen) 11.8.34  PW36B 

The Signet Two  —  29.8.36  PW 76 
Three-valve: Blueprints, 1 s. each. 

The Long-Range Express Three ' (SG, I), Pen) . 24.4.37  rw2 
Seiectone Battery Three (1), 2 LW 
(Trans)) ..  PW10 

Sixty Shilling Three (D, 2 LF 
(RC & Trans)) • •  • •  • •  PW34A 

Leader Three (SG, D, Pow)  .. 22.5.37  PW35 
Summit Three (HF Pen, ll, Pen)  8.8.34  PW37 
All Pentode Three (HF Pen, D 
(Pen), Pen)  ..  N.5.37  PW30 

Rail-mark Three (SG, D, Pow) ..  12.6.37  PW41 
Hall-mark Cadet (D, LF, Pen (RC)) 16.3.35  PW48 
F. J. Camas's Silver Souvenir (HF 
Pen, D (Pen), Pen) (AU-wave 

13.4.35  PW49 
Genct Midgei (D, 2.1F (Tic ns)) .. June '35  PHI 
Cameo Midget Three (1), 2 1.F 
(Trans)) ..  ..  ..  . 8.6.35  PW51. 

1936 Sonotone Three-Four (14 
Pen, HF Pen, Westeetor, Pen)  17.8.35  1W53 

Battery All-Wave Three (I), 2 IS 
{RC))  • •  , •  ,  • •  —  PW57, 

The Monitor (10 Pen, D, Pen) ..  —  PW61 
The Tutor Three (HF Pen, 1), Pen) 21.3.36  PW62 
The Centaur Three (80, D, P)  ..  —  PW64 
The Gladiator All-Wave Three 
(HS Pen, D (Pen), Pen)  .. 29.8.36  PW66 

F. J. Camni's Record All-Wave 
Three (11F Pen, 1), Pen)  — 31.10.36  PW69 

The " Colt" All-Wave Three (D, 
2 LF (RC & Trans)  ..  6.12.36  . PW72 

Year-ealee : Blueprints, is. 'midi. 
Sonotone Four (SO, D, LF, P)  ..  1.5.37  PW4 
Fury Four (2 SG, D, Pen)  . . 8.6.37  1'W IL 
Beta Universal Four (SO, D, LP, 
Cl. B)  ..  ..  ..  * .  —  PW17 

Nucleon Class B Four (80, D 
(SG), LF, Cl. 11)  ..  ..  6.1.34  PW34B 

Fury Four Super (SG, SG, D, Pen)  —  PW34C 
Battery Hall-Mark 4 (HF Pen, D, 
Push-Pull)  ..  _  ..  PW46 

F. J. Camm's " Limit " All-Wave 
Four (HF Pen, D, LP', P)  .. 26.9.30  PWO7 

Mains Operated. 
Twit-valve: Blueptiate, is. sack, 
AC. .C. 'Twin (D (Pen), Pen)  PW 18 
A .C.-D.C. Two (80, Pow) ..  ..  PW3 l 
Selectone A.C. Radiogram Two 
• (D, Pow)  ..  ..  ..  PW19 
Three-ealee • Bleeprleb, Is. each. 
Double-Diode-Triode Three (HF 
Pen, DDT, Pen) ..  ..  _  — PW 23 

D.C. Ace (SO, D, Pen)  ..  —  —  PW25 
AC. Three (SG, D, Pen) ..  ..  —  PW29 
A.C. Leader (HF Pen, D, Pow) ..  7.4.34  PW35C 
D.C. Premier (HF Pen, 1), Pen)..,  31.3.34  PW35B 
Ubique (HI' Pen, D (Pen), Penr —  28.7.34  PWSOA 
Armada Mains Three (HI' Pen, D, 

)'. J. Camm's A.C. Ail-Wave Silver 
Souvenir Three (H1' Pen, D, 
Pen) 

" All-Wave " A.C. Three (D, 21.1 
(RC))  _ • •  • •  _• •  • • 

A.C. 1936 Sonotone (HF Pen, WY. 
Pen, Westector, Pen) 

Mains Record All-Wave 3 (111 
Pen, D, Pen)  .. 

F11111,1/101111:  141111 011111. U. W ill. 
A.C. Fury Four (SO, SO, D, Pen) 
AC. Fury Four Super (SG, 80, D, 
Pen) 

AC. Hall-Mark (Hi Pen, D, Push-
Pull)  _ 

Universal Hall-Mark (HF Pen, D, 
Push-Pull)  .. 

SUPER 11 
Battery Bets: Bleepriab, is. sash. 
£6 Superhet (Three-valv e) 
F. J. Camin's 2-valve Superhet 
Two-valve  .. 

F. J. Carnrn'sll Superhet 
F. J. Canim's " Vitesse" A II-
Waver (5-valver) 27.2.37 

PW38 

11.5.35  PW50 

17.8.35  PW54 

PW56 

5.12.36  PW70 

PW20 

PW34D 

24.7.37  PW45 

0.2.35  PW47 

5.6.37  PW40 

13.7.35  PW52 
PW5S 

PW76 

Mains Bets : Blueprints, I s. each. 
Superhet (Three-va lye) .. 

D.C. £5 Superhet (Three-valve) ..  1.12.34 
Universal £5 Superhet (Three. 
valve)  ..  • • 

F. J. Camm's:A.C. £4 Superhet 4 31.7.37 
F. J. Camm's Universal £4 Super-

" Quali tone " Universal Four  ..  16.1.37 
SHORT-WAVE SETS. 

Twe-valve: Blueprint, Is. 
Midget Short-vs a e Two (D, Pent 
Three-valve: Blueprints, is. each. 
Experimenter's Short-Wave Three 
($G. D, Pow)  _ 

The Prefect 3 (D, 21.1 (BC and 
Trans)) .. 

The Bandspread S.W. Three (11F 
Pen, D (Pen), Pen) 

" Tele-Cent" S.W.3 (SG, D (SO), 
Pen)  ..  • •  • •  • • 

F. .J. Camm's Oracle AU-wave 
Three (HF., Bet., Pen.)  .. 

PORTABLES. 
Three-valve : Blueprints, is, sash. 
F. J. Cam as ELI Three-valve 
Portable (HI' Pen, B. Pen)  .. 

Puy.) Flyweight Midget Port-
able (SG, D, Pen)  .. 

Fear-valve: Bleepdat, Ia. 
Featherweight Portable Four (SG, 
D, LI, Cl. B)  16.5.37 

MISCELLANEOUS. 
R.W.Converter-Adapter ( salt,)  —  PW48A 
AMATEUR WIRELESS AND WIRELESS MAGAZINE 

CRYSTAL SETS. 
Illueprlets,  each. 
Four-station Crystal Set ..  12.12.36  AW427 
1934 Crystal Set  —  AW444 
150-mile Crystal Set  ..  —  AW450 

Peer-valve : Bluepriete, I s. ad. each. 
65s. Four (SG, D, RC, Trans)  .. 
" A.W." Idles) Four (2 SG, D, Pen)  16.9.33 
2HF Four (2 SG, D, Pen) 

7.8.37  Crusader'sA.V.C.4 (2 HE', D, QP:11)18.8.34 
(Pentode and Class B Outputs for 

29.8.36  above: Blueprints, 30. each) .. 23.8.34 
Self-contained Your (80, D, LE, 

80.1.37  Class B)  Amy. '33 
Lucerne Straight Four (80, D, 

28.8.37  LF, Trans) 
1.5 5s. Battery Four (HY, 1.1.-2LF)  Feb. 35 
The H.K. Four (SG, SG, D, Pen) .. Mar. '35 
The Auto Straight Four (11F Pen, 

pw63  HF Pen, DDT, Pen) .  Apri/ '36 
Flve-ealve  is. id. ease. 

19. 6.37  pw77  Super-quality Five (2111', ll, RC, 
Trans)  May '33 

Class B Quairadyne (2 SG, D, LF, 
PW12  Class B)  .  Dee. '33 

New Class•B Five (2 SO, D. LF, 
Class B)  Nor. '83 

Mains Operated. 
Twe-eale•: Blueprints, is. each. 
Commelectrie Two (1). Peu ) AC.  — 
Economy AC. Two (1), Trans) A.C.  — 
Unicorn A.C.-D.C. Two (D, Pen) .  — 
Tbree-valee: Bleeptiats, is. emit. 
Home-Lover's New  All-electric 
Three (SG, D, Trans) A.C.  — 

8.0. Three (SO, D, Pen) Al'.  — 
A.C. TrIodyne (80, D, Pen) A.C—*  19.8.33 
A.C. Pentaquester (HF Pen, 1), 
Pen), A.C.  23.6.34 

Mantovani A.C. Three (ill Pen, 
D, Pen) A.C.  — 

£15 15s. 1936 A.C. Radiogram 
ED%  pee)  ne • 36 

Peur-valve: BIu.pnnh, Is. Id. each. 
All-Metal Four  S(i, 1), Pen)  ..  61 y '33 
Harris  Jubilee  Badlograui  (III 
Pen, D, IS, P) .  May •35 

SUPERH ITS. 
Battery Sets: iteeprlets, is. Sd. sack. 
Modern Super Senior  —  W X375 
Varsity Four  Oct. '35  W11395 

A W394  The Request All-Waver  June '36  WX407 
1935 Super Five Battery (Super-

A W404  bet)  ..  —  WM379 
Mains Sete: Bhuspitats, Is. N. eaeli. 

A W410  1934 A.C. Century Super A.C.  —  AW425 
A W412  Heptode Super Three A.C.  Sluy' 34  WM359 

" W.M." Radiogram Super A.C...  —  W M3611 
AW417  1935 A.C. Stenode..  A pt. '35  W1113.66 

•  PORTABLES. 
AW419  Peer-valve: Blueprints, is. id. sack. 
AW422  Midget Class B rod  (811, 1), 

LF, Class B)  20.5.33 
AW423  Holiday Portable (SO, D, LF, 

Class B)  1.7.33 
AW42.4  Family Portable OD', D, RC, 

Trans)  _  —  22.9.34 
19.5.34  1W435  Two H.F. Portable (2 SG, D, 

Thane Blueprints 're dniwn full ,ire. 
Copia of appropriate lesucs containing descriptions of 

thew eel. can in moue rose. be supplied at the following 
prices. «Alai are additional to Me met of the ldneprina.  A 
dash before the Blueprlut Number Indicates 15.1 the Dane Is 
out of print. 

lasses of Prutieal Wireless  ... 44. Post Paid. 
Amateur Wireless  .. 4d.  „ 
Practical Illechames  714.  „ 
Wireless Retinae  • • 17  .. 

The Index fetter* which piccede the Blueprint Number 
indicates the periodical In which the description appear,. : 
thim PW TcIATII to PRACTICAL W UXI..., Alt to Apatite,. 
Wireless,  PR Is Practice  lintAanu.t.  W 3I to  Wireless 
llsruirrs. 

Send (preferable) • pootal nnler to corer the cost of the 
blueprint and the XiStIe (stamps over 61. unacceptable). to 
Peactrest.  a n  AXATZI a  Wiest's.*  Blueprint  Dept.. 
utoria Nel ms", Ltd., Tower House, Southampton Streit, 

Strand, W.C.2. 

1W43 
PW42 

PW44 
PW50 

PW60 
PW 73 

PW3SA 

PW30A 

PW63 

1W68 

1W74 

PW78 

STRAIGHT SETS. Battery Operated. 
Oae-ealve: Blesprt.ts, is. sash. 
B.B.C. Special One-salver 
Twenty-station  Loudspealer 
One-valver (Class II) 

Tere-valne: Bleeprlets, is, each. 
Melody Ranger Two (D, Trans) .. 
Vull-volume Two (20 det., Pen).. 
B.B.C. National Two with Lucerne 
Coil (D, Trans) 

Big-power  Melody  Two  with 
Lucerne Coil (80, Trans)  .. 

Lucerne Minor (D, Pen) 
A Modern Two-valver 
Three-valve: Ilseprlats, Is. each. 
Class B Three (D, Trans, Class 11) 
New Britain's Favourite Three 
(1), Trans, Class B)  15.7.33 

Home-built Coll Three (SO, ll, 

Fan and Family Three (D, Trans, 
Class B)  25.11.33 

£5 Sc. 8.0.3 (80, D, Trans)  .. 2.12.33 
1934 Ether Sas:Thor; Baseboard 
Model (80, D. Pen) 

1934 Ether Searcher;  Chassis 
Model (SG, D, Pen)  .. 

Lucerne Ranger (SG, B. Trans) .. 
Coesor Melody Maker with Lucerne 
Coils 

Mullard  Master  Three  with 
Lucerne Coils 

£5 6a. Three: Be Luxe Version 
(SG, D, Trans) .. 

Lucerne Straight Three (D, HC, 
Trans)  

All- Britain Three (HY Pen, D, Pen) 
** Wireless League" Three (HF 
Pen, D, Pen) 

Transportable Tbree (80 , D, Pen)  — 
£60,s. Radiogram (D, RC, Trans).. 
Simple-tune Three (SO, D, Pen) .. June'33 
Economy-Pentode Three (SO, D 
Pen)  ..  Ott '33 

"W.M." 1931 Standard Three 
(SG, I), l'en)  ..  • •  — 

£3 Sc. Three (SG, D. Trams)  .. blur. '34 
Iron-core Band-pass Three (SO, 
D, QP21) .. .. .. -

1935   16 Os. Battery Three (SG, D, 
Pen)  . 

PIP Three (Pen, D, Pen)  June'35 
Certainty Three (SG, D, Pen)  — 
Minituhe Three (SO. D,Trans)  Get. *35 
All-wave Winning Three (SO, D, 

3.11.34 

AW387 

AW449 

AW388 
AW392 

AW377A 

A W338A 
A W 4211 
W11409 

A W386 

A W370 
A W402 
AW421 
A W445 

A W445A 

Wh1331 

WM350 
W111313t 
W11384 

W11101 

WM320 

W11344 

W 11340 

AW403 
W11286 
W M304 

A W 383 
A W 394) 
A W399 

A W439 

WM374 

NVM401 

WM326 

WM386 

A W:189 

A W393 

AW447 

QP21)  .  .  June '34  11,Vvii1133z637 
AW437  Tyers Porta*ble (80, D, 2 Trans) . .  — 
AW448  SHORT-WAVE 'SETS—Battery Operated. 

MN-valve: Bleeprists, Is. sash. 
AW431  8.W. One-valve converter ( Price 1341.) —  AW329 
WM271  8.W. One-valve for America  .. 23.1.37  A W 4211 
W111318  Route Short-Waver  —  AW452 
WM327  Tere-valve  Blueprints, Ia. sash. 

b It ra-shor t Battery Two (SG, det., 
W11337  Pen)  . :  .  Feb. '30  1744402 

Home-made Coll Two (D, Pen)  . —  0 
WM351  Three-valve: Itheeprlate, Is, 
WM354  World-ranger Short-wave  (D, 

A W 355 RI', Trans)  _  — 
WM362  Experimenter's 5-metre Set (D, 

Trans, Super-regen)  30.6.31  AW438 
WM371  Experimenter's Short-wave (SO, 
WM389  D. l'en) .  . Jen. 19, '35 AW463 W5131i3  The Carrier .. .. .. .. Jams. (SG, D, P)../nly •35  WM390 
WM460  Peur-velve: BleeprIats, is. ad. *ash. 

A.W. Short-wave World-Beater 
WM306  (11F Pen, D, RC, Trans)  —  A W436 

NEARLY PERFECT AMPLIFICATION 
(From 25 to 10,000 cycles) 

New 32-page catalogue, with data on all latest 
types  of  transformers,  resistances,  and 
condensers. • 3d  post free.  Also Ferranti 
Constructional  Amplifier  Booklet,  giving 
details for building high grade •mplifiers up to 

32  Watts output, 6d.  post  free. 

FERRANTI LTD., 
Radio Works, MOSTON, MANCHESTER, 10 
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E 1) i 'leers 
Write TO-DAY  b., 

taining world's widest. G ci i d e this great Guide, con-

choke of home-study 
courses In engineering 
covering all branches, 
including Radio, Tele-
vision, Sound Repro-

which alone gives the 
nut S 

CI C C E S S 

duction,  etc., 
RegulationsforQualifi-
cations  such  as 
A. M.I. E. E . 
A.51 . I .R. E., 
A.111.1.W.T.,  A: (1., 
etc.  Training Unlit 

uccessfulti uoranteed. 

THE TECHNOLOGICAL 

42, Temple  Bar < - 

INSTITUTE  OF 
GREAT BRITAIN, 

House, Landes, E.CA. 

(Founded  /9/7.) 
20,000 Successe 

To 

200 
Courses 

uts-3  GENUINE 

McCARTHY 
CHASSIS 
AL WAYS 
IN STOCK 

CASH OR 
EASY TER IV1S 

Demonstrations 
Daily 

Sec also Page 111 
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LON DON 
RADIO SUPPLY 
:_i,TiCOMPANYK5 
II OAT LANE NOBLE ST 

LONDON  E.C.2. 

Phone NATIONAL 6828-9 

0111V 

A,, 
handy lor read,  
I ht. intikertll  1.y 
the it1 ield tit, M it if.% 

nicht,  of  reed% Mg 
14.11ilillti at reioarkal.le %, 
Irvin so small a set. Indy 21ins. 
square it requires NO BAT-
TERIES, NO ELECTRICITY, NO VALVES, and NO 
UPKEEP COSTS. simply add aerial. earl II aft.  .1/11011C4 
011,1 t 11111. iii. Viill  ill In . iiiitazt ..1 at t he result.. Carry 
It  hi y tir  pon•ket w a r, ser you  friends. 
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ENGINEERING TECHNOLOGY 
409A, SHAKESPEARE HOUSE, 

17, 18, & 19, STRATFORD PLACE, LONDON, W.1 

!MIN WI 
THIS IMPORTANT HANDBOOK 

ON 

SUCCESSFUL ENGINEERING CAREERS 

FREE ON RE I LIST 
After months of intensive effort and research, we are 
pleased to announce that the 1938  edition of our Hand-
book, " ENGINEERING OPPORTUNITIES," is now 
out of the publishers' hands and ready for/.tec distribution. 
Containing 268 pages of practical guidance, this book is, 
beyond argument, the finest and most complete hand-
book on Successful Engineering Careers ever compiled. 
It is a book that should be on the bookshelf of every 
person interested in engineering, whatever his age, 
position or experience. 

The Handbook contains, among o,ther initeN 
1-• P-teresting_ matter  details  C .9 A. - .1 

A.M.T..Mech.E.,  .M.I.A.E., A.M.I.W.T., 
A.M.1R.E., CIVIL SERVICE, and other important 
Engineering Examinations'  outlines courses iii all 
branches of CIVIL, MECHANICAL, EL 
AUTOMOBILE, RADIO, TELEVISION and AERO-
NAUTICAL ENGINEERING BUILDING, GOVERN-
MENT EMPLOYMENT, etc., and explains the unique 
advantages of our Employment Department. 

WE DEFINITELY GUARANTEE 

"NO PASS-NO FEE"  
If you are earning less than ilp_per week you 
afford to miss rea diug ENGINEERING 
OPPORTUNITIES. In your own in-
terests, we advise you to send for your 
copy of this enlightening guide to well-
paid posts by filling in and posting the 

coupon NOW. 
There is no cost or obligation of any kind. 

BRITISH INSTITUTE OF 

1 

cannot 

POST 
THIS 

NOW 

- - -T E AR O FF 1-4 E R E 

FREE COUPON 
BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY, 
409A, Shakespeare House, 
17-19, Stratford Place, W.I. 

Please forward, Free of cost or obligation of any 
kind, your 268 page Handbook. 

NAME   

ADDRESS   

twin inn ccio IS  mmt ma= M; imm ami ilk lid Ili inn a. 

Published every Wednesday by GROROB Nswitu, LIMITED, Tower noun% Southampton Street, Strand, London, W.C.2, and Printed in England by 
THE NEMNES elt PEARSON Painniza CO., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand: GORDON dc Garen, LTD.  South 
Africa: CENTRAL NEVIS AGENCY, LTD.  Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per annum, six 

months, 8s. 101.  Registered at the General Post °like :Li a newspaper and for the Canadian Magazine Post. 
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Simple Formula for Beginners 

Technical Staff: 
W. J. Delaney, H. J Berton Chapels, Which., 

_  B.Sc., A.M.I.E.E., Frank Preston. 

See 
page 86. 

ROUND the WORLD of WIRELESS 
The Corona All-wave Four 

THE success of the all-wave receivers described in our Show numbers has 
led to a demand for a more powerful 
receiver for battery use, designed on some-
what similar lines. In the past we have 
described several receivers .of this type, 
but it has been necessary to utilise standard 
broadcast coils for tuning on the medium 
and long-wave bands, with special short-
wave coils for the short wavelengths, and 
this has necessitated special switching. 
Such an arrangement is quite satisfactory 
provided that the switches are well designed 
and that the wiring from coils to switches 
is efficiently carried out. Many constructors 
who have tried to build a receiver on these 
lines have found that the short-wave per-
formance has been poor, and in the majority 
of cases this has been definitely traced 
to the use of a wrong type of switch, or bad 
wiring between the various comPonentz. 
The introduction of the modern three-range 
coils has removed these difficulties, and it 
is thus now just as simple to build an all-
wave receiver as a standard broadcast set. 
The receiver described in this issue is a 
four-valver, having a single H.F. stage 
and two L.F. stages, and thus may be 
relied upon to provide not only a wide 
range of reception, but also a really good 
volume which will enable many short-wave 
stations to be received at worth-while 
strength on the loudspeaker. In addition, 
the performance on the broadcast bands 
will also be such that the receiver may 
be regarded as a standard for domestic 
purposes. 

Short Waves Again TO add to the already numerous applica-
tions of the short waves in normal 

commercial undertakings, it is now reported 
that the rate of growth of seeds may be 
measured by ultra-shortlwavelengths. It 
is stated that a Californian farmer measures 
the hidden capacity for growth in his 
lettuce seeds by means of a special ultra-
short-wave receiver, and is thus able to 
sort his seeds into groups which will mature 
at definite periods. He believes that in a 
short time all seeds will be thus tested by 
radio. 
Nottingham B.B.C. Studio 
TT is stated that the B.B.C. have not 
1 given up hopes of eventually finding a 
site in Nottingham for a broadcast studio. 
Difficulty has been found in obtaining a 
site which will provide the necessary 

amenities of a broadcast studio, but the 
Midland Regional director states that a 
further inspection is shortly to be under-
taken with a view to obtaining a suitable 
site.  • 
Stagshaw Transmitter 
T HE Stagshaw transmitting station, 

-designed to improve listening condi-
tions in Northumberland, Durham, Cum-
berland, Westmorland and North York-
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shire, is 
Duchess 
October 

to be opened by Her Grace the 
of Northumberland on Tuesday, 
19th. 

Quality and Superhets 
I T is interesting to note that this season 
several firms are introducing all-wave 

receivers in which the circuit has been 
designed to perform a dual function. For 
long-range work the circuit performs as a 
superhet, but a switch cuts out certain 
stages or makes circuit changes so that 
when the local or quality reception is 
desired, a straight T.R.F. circuit is em-
ployed. This is no doubt a beginning of 
the general return to straight circuits. 

Variety from America AN interesting sample of American 
variety will be heard each week by 

English listeners through the medium of a 

new programme, which has been arranged 
in conjunction with the Columbia Broad-
casting System. Listeners will, on October 
18th, and on each subsequent Monday at 
8.30, hear a programme of American 
variety, broadcast by the Columbia System: 
Mr. Felix Greene, the B.B.C. representa-

tive in America, is arranging that this 
programme shall contain each week a 
first-class band and some of Columbia's 
star variety artists. It is yet too early to 
announce the names of the artists taking 
part in the first programme, but these will 
be available from week to week. English 
listeners are familiar with the names of 
American favourite radio artists,  but 
except on gramophone records, have not, 
in many cases, had the opportunity of 
hearing them first hand. 

For Housewives 

AN important series of discussions will 
commence in the Midland pmgramme 

on October 15th, under the title " How to 
Get Your Money's Worth." Margot Smith, 
speaking for the housewife, will interview 
J. C. Tranter. President of the Birmingham 
and Districe.Retail Beef and Pork Butchers' 
Association, with a view to providing 
guidance for shoppers on points about 
quality and value to look for when buying 
meat. 

" Crying the Neck" LISTENERS who are interested in sur-
viving-ancient customs should listen 

to the West of England programme on 
October 12th.  A commentary on the 
ceremony of "Crying the Neck," at 
Trelowarren, Cornwall, will be broadcast 
by Peter Sandry.  This ceremony marks 
the conclusion of the harvest, but there 
are only a few places where it has survived. 
The " Neck " is a sheaf of corn—it may be 
either the last sheaf cut on the estate, 
or it may be composed of the finest ears 
selected from the various fields.  In the 
olden days' after the last sheaf had been 
cut, all the labourers on the estate gathered 
round while one of their number would 
raise the sheaf three times in the air, the 
rest bowing or kneeling.  In some places 
it is given to the best horse on the estate. 
in others it is hung up in the farm kitchen 
until the. next harvest.  At Trelowarren 
the ceremony is held in front of the house 
of the landlord and concludes with an old 
Cornish harvest hymn, before everyone 
goes in to the harvest supper. 
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ROUND the WORLD of WIRELESS (Continued) 
Here's To the Next Time v. W HEN Henry Hall and his Dance 

Orchestra finished the late dance 
music programme a fortnight ago it 
marked the severance of the official con-
nection Henry has had with the B.B.C. 
for the last five years. Although the 
B.B.C. Dance Orchestra was disbanded 
some months ago. Henry has been under 
contract to the B.B.C., but this is DO W 

terminated. He has begun a music-hall 
career' with his new orchestra. 

Applications for Auditions 
E B.B.C. recently announced that, 
owing to an already overlong waiting 

list, no new applications for general drama 
auditions can be considered before the end 
of March, 1938. As yet there has been 
no chance to give parts to many applicants 
whe were successful at auditions last 
autumn and winter. During the summer 
months auditions were suspended and 
hundreds of would-be broadcasters who 
have since applied must be heard before 
a new list can be formed. 
Meanwhile, drama auditions will be 

given at regular intervals to those who have 
already applied. In turn each  gets a 
summons to Broadcasting House for an 
individual microphone test. This process 
takes time, but only in this way can the 
B.B.C. be sure that no type of talent is 
overlooked. 

" In Town To-night" 

HERALDED once again by the " Knights-
bridge March," its well-known signa-

ture tune, "In Town To-night" will be 
retired by the B.B.C. on October 30th. 
It will be the same " In Town To-night" 

INTERESTING and TOPICAL 

NE WS and N OTES 
1.1•=.1.1.111=4, iiMMI•04•El. 
that listeners have always known, bringing 
to the microphone each Saturday night 
the personalities, celebrities and colourful 

the best known broadcasters in the North, 
is to be broadcast on October 14th.  This 
promises to be a show full of bright bk-ir: 
lesque. David Porter, who is the pro-
ducer, has written the lyrics, and the music 
is by Henry Reed. The artists will include 
Marjorie Westbury-, who is best known 
to listeners in the Midland region.  The 

Judy Shirley, well known radio favourite. as she appears in  Thunder in the City." with 
Maurice Winnick's Band. Conducting the band can be seen the star of the picture. Edward 

G. Robinson.  The picture was produced at the Denham Studios. 

characters visiting, or working in, the 
Metropolis. 
A. W. (" Bill ") Hanson will again 

regularly produce the programmes, which 
will bereintroduced 
three weeks after 
the end of Alan 
Keith's alphabeti-
cal Miscellany, 
"The  B.B.C. 
Presents  the 
A B C,"  letter 
" Z " being reached 
on October 9th. 

A new picture of Henry Hall at the piano. He has delighted thousands with 
his solos which have sometimes been included in the dance-orchestra programmes. 

A  Manchester 
" Tuesday; 
Concert" 

THE  second 
broadcast con-

cert of the Man-
chester  Tuesday 
Midday  Society's 
weekly programme 
will be heard from 
the  Houldsworth 
Hall. Manchester, 
by Northern and 
London  Regional 
listeners on Octo-
ber 12th. The 
soloists  will  be 
Carmen del Rio (so-
prano) and Muriel 
Taylor (violon-
cello). Albert 
Hardie will be at 
the pianoforte. 

A  New Radio 
Revue 

" yo u Never 
Know,"  a 

new revue by Muriel 
Levy, who is one of 

Colunio Male Voice Choir will also be heard. 
Some of the sketches of this show are side-
lights on life in a big department store. 

" How  To  Get  Your  Money's 
Worth" 

A SERIES entitled "How Tp Get 
Your Money's Worth." which will 

run weekly—probably on Fridays—will be 
introduced on October 8th by F. C. Hooper, 
a director of a multiple departmental store. 
In subsequent broadcasts, to be given 
from the Midland Regional, Miss Margot 
Smith, of Birmingham, will interview trade 
experts with a view to finding out the 
difference between goods sold at different 
price levels. 

01111111•111   

SHIN THIS El 
PROBLEM No. 264. 

When King's home-designed A.C. receiver 
was first switched on the quality of reproduc-
tion was poor. Voltage tests were made and 
it Was; found that the heater voltage was 
3.5 volts instead of the required 4 volts. 
What was the fault ? Three books will be 
awarded for the first three correct solutions 
opened. Address your solutions to the Editqr, 
PRACTICAL AND AMATEUR WIRELESS, Geotge 
Newnes, Ltd.: Tower House, $outhamptois 

t Street, Strand, London, W,C.2.  Envelopes 
= must be smirked Problem No. 2§4 in the tots  4, 
!, left-hand corner and must be posted to reacts  ; 
; this office not later than the first post on  t 
= Monday, October llth, 1237. 

Solution to Problem No. 263. 
The ficla winding was short-circuiting to the speaker 

chassis and this was directly connected to the set 
chassis. 
The following three readers anceessedally solved 

Problem No. 262, and books are accordingly being 
forwarded to them; A. B. Tollerton, 1, Nevin Rd., 
Crowborough, Sussex; R. R. P. Lee, 22, ReathIltid 
Rd., Acton, W.3; J. de Morse, Cc, Grosvenor Te m, 
Liverpool, 3. 
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The Amateur 
Set DesLither 

Further Notes on Resistance-Capacity Coupling, and Trans-
former L.F. Coupling are Given in this Fifth Article of the Series 

(Continued from page 58, October 2nd issue). 

THERE is no peculiar virtue arising 
from the fact that a transformer 
winding is involved. Similar phase 

splitting could be done with the aid of a 
centre-tapped resistance, provided that 
the centre point is held constant in 
potential and connected to cathodes. 
Thus, if there is a signal voltage developed 

by a valve across the whole of R, Fig. 18, 
then the points A, E and B of Fig. 17 
could be connected to those similarly 
marked in Fig. 18.  The main practical 
problem arises in connection with the 
getting of R into the circuit of one valve. 
Obviously R of Fig. 18 could not be con-
nected between-the anode of a triode or 
pentode and  because of the centre 
earth.  It could not be placed between 
cathode and negative H.T. because the 
negative H.T. line will itself be at constant 
potential, and we want the middle of R 
to be constant, not the end of R. One 
could, however, split R into two equal 
parts and place one half on the anode side 
of the valve, and the other on the cathode 
side. 
Fig. 19 shows a workable arrangement 

with a diode detector (H.F. filtering 
omitted). Note that a direct earth connec-
tion cannot be taken to the input tuned 
circuit. 
A very useful method of phase splitting, 

although it involves an extra valve, takes 

Fig. 19. —Obtaining a split output from a single 
valve for an R.C. push-pull stage. 

advantage of the fact that, with'a resistance 
load in the anode circuit of a triode valve 
there is 180 degrees phase difference 
between the grid and anode signal po-
tentials. One of the first push-pull valves 
is fed direct while the other receives its 
input via an extra valve which is provided 
to give the necessary phase reversal. Fig. 
20 shows the idea schematically. V is the 
extra valve mentioned and points A, E and 
13 could be joined to those of Fig. 17. 
The reader is bound to see at once the 

possibility that the amplification of V 
might upset the equality of grid signal 
voltages at A and B, i.e., might upset the 
balance of the two push-pull valves. The 

prevention of this is simply that of suffi-
ciently reducing the input to V by 
potentiometer control. (See Fig. 21.) 
Fig. 22 shows two push-pull output 

valves, V3 and V4. V3 is fed direct from 
V1, while V4 receives its input via the 
phase-reversing valve V2. 
An alternative to the way in which V2 

picks up its input voltage as shown in 
Fig. 22 would be to connect the grid of 
V2 to a suitable tapping on RI, the grid 
leak resistance of V3.  (See point X in 
Fig. 22.) In this case the grid leak and 
condenser CR (Fig. 22) would be omitted. 

INPUT 

 0 & 
Fig. 20.—Diugram illustrating one method of 

phase-splitting. 

Fig. 21.—Reducing input by potentiometer control, 

With R.C.C. push-pull systems very 
great care must be taken in connection 
with the matter of electrical balance 
between the two sides of the system. 

Transformer L.F. Coupling 
Fig. 23 shows the simplest method of 

employing an L.F. transformer for inter. 
valve coupling. 
The fact that the output voltage of VI 

goes through the voltage step up action 
of the transformer before operating V2 
indicates that here we have the type of 
coupling to be used when comparatively 
high stage gain is necessary. 
It is important for the receiver designer 

to be familiar with certain basic facts about 
inter-valve L.F. transformers. Ratio is not 
everything where the transformer is con-
cerned, and anyidea of obtaining a colossal 
stage gain by using a transformer with an 
exceedingly high turns ratio is fore-
doomed to failure. The transformer can 
step up only the voltage that is operating 
directly in its primary, and a vital point 
is that in series with the primary (see Fig. 
23) we have the valve impedance (anode A.C. 
resistance, if you prefer that term). If the 
primary reactance is ',low the proportion of 
the effective signal e.m.f. that will be 
available at the primary will be small. 
This means that a comparatively large 
primary inductance is required, particularly 
where the lower frequencies are concerned. 
Ignoring the resistance of the primary 

H 
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Fig. 22.—A para 
amplifier in which ere is 
the phase-reversing valve. 

winding, the ratio of voltage across the 
primary to the total signal e.m.f. acting in 
the anode circuit is at the lower end of the 
frequency scale: 

VIt2 -I- X' 
where R valve impedance 

X=reactance of the primary 
It is easy to see that if the reactant* of 

the transformer primary is made equal to 
the valve impedance the above ratio 

resolves to  -1 i.e., the primary gets 
V2, 

70.7 per cent. of the total e.m.f. This would 
be reasonably satisfactory but it is going 
to mean a primary with a large number of 
turns. How about the secondary winding ? 
Obviously, a very high turns ratio would 
mean a transformer with an enormous 
secondary which would lead to difficulties 
in connection with the magnetic leakage 
on the one hand and a self-capacity on the 
other. An alternative way of getting the 
high ratio would be to use a very small 
primary winding, but that is just what we 
do not want to see in the transformer. It 
will be appreciated, therefore, that there 
are very good reasons for the common use 
of inter-valve transformer ratios of the 
comparatively low values of I: 2, 1: 3, 
and 1 : 4. 
The frequency response of the trans-

former is a very important consideration. 
A transformer of poor design might show 
a bad falling off in the lower register, due 
to insufficient primary inductance, or it 
might, due to effects concerned with the 
self capacity and leakage inductance, have 
a nasty resonant peak followed by a 
severe falling away in response at the upper 
frequencies. 
Makers of good quality transformers are 

generally pleased to supply the frequency 
(Cost pissed on next page) 

Fig. 23.—A simple method of emp oying an L.F. 
transformer for intervalve coup int. 
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response 'curves and it is advisable when 
studying the curve of any particular trans-
former to note all details given as to the 
operating conditions under which the 
specified response will be obtained. 
With the transformer connected as in 

Fig. 23 the D.C. component of anode 
current must necessarily pass through the 
primary winding of the transformer. Any 
given transformer will only take up to a 
certain value of direct current before 
distortion will be caused by core saturation. 
It is therefore useful to know the maximum 
permissible D.C. value for the transformer, 
and extremely important to see that the 
D.C. component of anode current does not 
exceed this value. 
The shunt feed method of using a trans-

former will, of course, overcome all diffi-
culties in connection with D.C. in the 
primary. 

Shunt Feed Transformer Coupling 
By keeping the primary of the trans-

former out of the series anode circuit and 
feeding it via resistance-capacity coupling 
as shown in Fig. 24. there is gained the con-
siderable advantage that no D.C. passes 
through the primary,the primary inductance 
is consequently at its maximum and there is 
no possibility of trouble due to D.C. core 
saturation. The stage gain will not be quite 
so high as with direct transformer connec-
tions, assumieg that the transformer is 
used in the manner shown in Fig. 24. 
It will be observed that both the secon-

dary and the primary winding run to earth 
on one side. In the battery operated receiver 
the secondary will generally go to earth via 
the G.B. battery. Auto-transformer con-
nections, therefore, become possible, and 
Fig. 25 shows the transformer of Fig. 24 
connected up as an auto transformer. Note 
that although the primary winding still 
acts as such, the secondary now consists 
of the two windings in series, since both 
windings come between grid and earth. 
Thus the effective ratio of the transformer 
has been raised. Alternatively, by reversing 
the connections of one of the windings the 
resulting voltage opposition would have the 
effect of bringing down the working ratio. 
As a matter of fact, with a I: 4 transformer 
having separate primary and secondary 
terminals there would be a choice of effective 
ratios of 1: 3, 1: 4, and 1: 5. 
The possibility of using auto connections 

with the shunt feed system has, of course, 
led to the introduction of transformers 
definitely built as autos, and having three 
terminals only. 
The anode resistance, R (Fig. 24), will 

have a bearing upon the stage gain. There 
should be no need, however, to make it 
unduly high, in view of the step-up action 
of the transformer, and thus difficulties 
due to severe loss of anode volts at VI 
should not arise. If VI is a triode, a value 
for R of about two or three times the 
specified valve impedance will meet the 
average case. 
As regards the coupling condenser there 

will be no risk of grid blocking effects so the 
way is clear to use a large capacity. If so 
desired, however, it is possible, by a careful 
choice of capacity for the coupling conden-
ser, to exert some control upon the audio. 
frequency response characteristic of the 
stage. By making the capacity of such a 
value that it resonates with the primary 
inductance near the lower end of the fre-
quency range, it is possible to lift up an 
otherwise drooping bass response.  There 
will be no irritating resonant peak in normal 

circumstances, the damping of R will see 
to that. Makers of transformers have their 
own ideas 118 to the best feed arrangements 
for their particular products, and the 
amateur designer will be well advised to 
note and to follow makers' instructions. 
A fairly wide range of values are used for 
coupling condensers in different cases, and 

VI Vt 

Fig.  24.— Shunt or parallel-fed transform. , 
coupling. 

anything from 0.1 mfd. to 1 mfd. may be 
suitable. 

High Permeability Cores 
The progress of transformer design has 

brought us the high permeability alloy 
cores, and the use of high permeability core 
material has enabled reduction of wire turns 
and of core size to be made. It is important 
to know that the high permeability cores 
are more easily saturated than ordinary 
transformer cores, although this does not 
mean that there are no high permeability 
transformers which can be used with direct 
primary connection into a valve anode 
circuit. Certain transformers are specified 
as being suitable either for direct or for 
shunt feed connections, but if direct con-
nections are to be used it is extremely 
important to ascertain the maximum permis-
sible value of primary D.C., and to take 
care that this is not exceeded. Incidentally, 

Fig: 25.—Auto-transformer coupling. 

since the effective primary inductance will 
fall with decrease of permeability it is always 
wise (with direct transformer connections) 
to make sure that with the primary carrying 
the anode current of the valve the effective 
inductance will not be less than the minimum 
value to be tolerated in the design. 
Certain high permeability transformers 

are definitely intended for shunt feed 
operation only, and some of these are of 
remarkably small dimensions. The amateur 
should not allow himself to be prejudiced 
against these transformers just because 
they are midgets and may perhaps appear 
to be too small to be useful. Actually, the 
use of a high permeability core gives the 

transformer manufacturer the opportunity 
of making considerable compression of 
dimensions and still provide us with a useful 
article. 
On no account should a transformer 

specifically designed for shunt feed be used 
with direct connections. 
The stage gain with shunt fed transformer 

coupling can be taken as approximately 
equal to :— 

it  -N Ra+ R 

where if =amplification factor of valve. 
Ra = valve impedance. 
R =anode coupling resistance. 
N =transformer ratio. 

The abovedoes not take into account the 
fact that the anode load is actually made 
up of R in parallel with the joint impedance 
of the transformer primary and the coupling 
condenser in series, but it is a simple formula, 
useful when making rough estimate of gain. 
A very commonly used arrangement 

is that of the H.F. battery-operated pen-
tode _grid detector coupled by a shunt fed 
transformer to the output valve. 
A coupling resistance of 50,000 ohms 

is normally satisfactory. This can be looked 
upon as a resistance of comparatively 
moderate value, and the fact that it is not 
necessary to use a very high value is 
particularly welcome in view of the precious 
nature of anode volts with the battery-
operated detector. 

The Anode-bend Detector 
Not much is heard of the anode-bend 

detector at the present time for the reason 
that the greater sensitivity of the grid 
detector on the one hand and the freedom 
from distortion and overloading of the 
diode detector on the other hand has made 
the latter two the popular detectors of to-
day. 
The anode-bend detector has one point 

in its favour and that is that it imposes 
upon the preceding tuned circuit a damping 
load which is comparatively small in value. 
A grid load resistance is not required and the 
valve is biased back to an operating point 
on the lower bend of the anode current— 
grid volts characteristic.  The detection 
action arises by virtue of the asymmetry 
of the characteristic about this operating 
point. 
The biasing back of the valve necessarily 

makes the working value of valve impedance 
much higher than the value appropriate to 
amplifying conditions and, as a conse-
quence, resistance-capacity coupling to the 
next valve is generally the most suitable 
form of coupling to use. 
One big disadvantage of the anode-bend 

detector, although it must be observed that 
the grid detector gives the same trouble 
in a different way, is represented by the 
fact that it overloads easily.  The grid 
voltage swings, during reception,  are 
centred on the negative bias voltage, and as 
soon as the grid alternating component of 
voltage has a peak value equal to the bias 
voltage, pulses of grid current start. Grid 
current introduces bad distortion and limits 
the output, so the maximum permissible 
input signal voltage must be kept short of 
the value that causes grid current to be 
set up.  For the sake of sensitivity it is 
out of the question to use a valve that 
requires a big negative bias at a reasonable 
anode voltage, but it will pay to use ail 
much H.T. voltage as conveniently possiblO 
as will be understood when it is remembered 
that the greater the anode voltage the 
greater will be the negative bias which is 
required. 

(To be continued) 
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Those Free Components IPUBLISHED the details of a 
generous offer by one of my 

readers who had some wireless com-
ponents to dispose of.  I received 
a large number of applications, and 
I have forwarded those on to the 
donor who by this time has disposed 
of them to what he considers to be 
the most deserving case.  I mention 
this to indicate that the offer is now 
closed and I cannot entertain further 
applications. 

Offers of Back Issues VERY often a reader who for 
reasons of space has to dispose 

of his back issues asks me to publish 
a paragraph indicating that he would 
be glad to dispose of them for a 
reasonable sum.  I am unable to 
do this, for such readers are likely 
to be put to such considerable expense 
if a demand for one issue exceeds 
the supply.  The reader would be 
compelled to return the money. 
If you have issues for sale they 
must be advertised in the Miscel-
laneous columns.  If you have 
issues to dispose of free, such parcels 
should be sent carriage forward, 
otherwise dozens of readers will send 
remittances for carriage which will 
have to be returned. 

Important Dates DO you know the date on which 
Marconi was born, or when 

the first patent was granted for 
wireless telegraphy, or when the 
first signal was transmitted across 
the Atlantic, or when wireless was 
first used for life saving at sea? 
There are a lot of important dates 
in wireless which you should note in 
your diary, and I give a list of them 
herewith. As I have been to con-
siderable trouble to dig out these 
dates, they are worth setting on 
record, and so that I may make the 
list more complete if there are any 

By Thermion 

which occur to you, I shall be glad 
if you will drop me a card. 

January 1st, 1894, Professor Hertz 
died. 

January 20th, 1904, First Press mes-
sage across the Atlantic. 

January 31st, 1926, Rugby Telegraph 
Station opened. 

February 2nd, 1896, Marconi came to 
England. 

February 11th, 1847, Thomas Alva 
Edison born. 

February t4th, 1922, Writtle (2MT) 
Transmitter opened. 

February  19th,  1745,  Alessandro 
Volta born. 

February 22nd, 1857, Professor H. R. 
Hertz born. 

March 3rd, 1899, First use of wireless 
in life saving at sea. 

March 3rd; 1847, Dr. Alexander 
Graham Bell born. 

March 5th, 1827, Alessandro Volta 
died. 

March 9th, 1930, First dual trans-
mission from Brookmans Park. 

March 16th, 1787, Georg Simon 
Ohm born. 

March 20th, 1727, Sir Isaac Newton 
died. 

March 3oth, 1930, B.B.C. commence 
television broadcast. 

April 27th,  1791, Samuel F. B. 
Morse born. 

May 3oth, 1927, Baird Television 
by wire between London and 
Glasgow. 

June 2nd, 1896, Marconi's first British 
Patent granted, No. 12039. 

June 12th, 1851, Sir Oliver Lodge 
born. 

July 20th, 1937, Marchese Marconi 
G.C.V.O., died. 

August 1st, 1922, Dr. A. Graham Bell 
died. 

September 9th, 1737, Luigi Galvani 
born. 

September 22nd, 1918, First messages 
transmitted by wireless to Australia. 

September 16th, 1929, First Regional 
Station Brookmans Park, opened. 

September 3oth, 1922, First Radio 
Exhibition at Horticultural Hall. 

October 18th, 1931, T. A. Edison 
died. 

November t6th, 1904, First Fleming 
Valve Patent granted. 

November 25th,  1642, Sir Isaac 
Newton born. 

December 12th, 190 1, Marconi suc-
ceeded in transmitting and receiving 
signals across the Atlantic Ocean 
from Poldhu, Cornwall, to St. 
John's Newfoundland. 

December 15th, 1922, British Broad-
casting Company, Ltd., registered. 

November 14th, 1922, London (2L0) 
First British Broadcasting Station 
commenced. 

I observe that many of the wireless 
diaries do not include these important 
dates, although I understand that one 
to be produced this year will do so. 

Component Shortage 

ALTHOUGH matters are improv-
ing, I am still receiving com-

plaints  from  readers  who  find 
difficulty in obtaining components. 
They seem to think that I can wave 
a magic wand, for quite a number 
of them are expecting me to do 
their shopping for them. A num-
ber of others dash off a letter 
written in vitriol, and when I come 
to investigate the matter I find that 
their complaints are not justified. 
The facts are usually on the side of 
the manufacturers in those cases of 
complaint regarding delivery or over-
charging for repairs.  You will re-
member that in a recent case a reader 
complained that he had been charged 
heavily for the repair of an earpiece. 
When I investigated the matter with 
the makers I found that two ear-
pieces had been repaired. Also, that 
the invoice shown to me by the 
makers differed by is. from the 
amount which the reader said he had 
been charged.  It was less by is. 
Before writing letters of complaint 
to me, don't allow your annoyance 
to colour your statements.  Where I 
find them inaccurate I can do nothng 
further. 

Televising the Cenotaph Ceremony 
AM informed that the Home 

I Secretary has given permission 
for the televising of the Cenotaph 
service on Armistice pay. It is hoped 
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to begin transmission at 10.30 to 
enable viewers to see the waiting 
crowds and to watch the assembly of 
troops and the arrival of members of 
the Cabinet and His Majesty the 
King.  Three cameras will be used, 
two of which will be mounted at 
first-floor level in Richmond Terrace 
to give scenes near the Cenotaph, and 
it is probable that telephoto lenses 
will be used. The third camera will 
give comprehensive views of White-
hall and, if lighting permits, a distant 
view of Big Ben. 

Experiments in Science 

THE cycle bell of an ice-cream 
vendor which seemed to be 

ringing itself attracted the attention 
of Professor Mary Waller, of the 
London  School  of Medicine for 
Women.  She investigated on the 
spot and discovered that the " trick" 
was due to the action of the sotid 
carbon dioxide used as a freezing 
mixture.  Experiments with solid 
carbon dioxide are to be televised in 
the first of a series of" Experimental 
Science" transmissions in the after-
noon programme on October 7th. 
Professor Waller will „show how this 
substance can be used to test the 
genuineness of diamonds and pearls, 
which give ringing tones of varying 
quality when touched by solid carbon 
dioxide.  Perhaps the most spec-
tacular experiment in front of the 
television camera will be the making 
of patterns in silver sand.  Beautiful 
shapes -are made simply by waving 
the solid carbon dioxide over the 
sand. 

" Padded Cells" 
I UNDERSTAND that the" padded 
cells" in the Philco Radio factory 

at Perivale might spin tales as ro-
mantic as any ever created by Aladdin 
and his magic lamp. There are four 
of these " silent" rooms, and each 
has its own use in the tests performed 
on wireless receiver components and 
finished sets. 
The incoming inspection room is 

one "padded cell" in which all 
radiogram motors are  tested for 
quietness  of operation.  In  the 
Saks Acceptance" room finished 

sets are tested from every angle to 
be sure there is nothing the matter 
with them which will prevent satis-
faction for the owner after it is sold. 
Every speaker is ,tested in another 
" padded cell " and  the  fourth 
" silence chamber " is located in the 
research laboratories, where new de-
signs are tested for acoustical pro-
perties and general performance. The 
silence achieved in the speaker test-
room is typical of the others.  It is 
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Microphone Howl 
R EADERS using a microphone for the 

first time generally experience in-
stability in the form of a howl. This can 
be due to the use of an unsuitable amplifier— 
lack of decoupling in the dnode circuits can 
cause instability.  When the decoupling is 
inadequate the howl is set up on radio as 
well as on gram., however, and therefore 
if the howl occurs only on grain. it will 
be due to the close proximity of the micro-
phone and loudspeaker. The microphone is 
actuated by the speaker's voice as well as 
by the output from the loudspeaker.  The 
cure for this is to screen the microphone 
from the loudspeaker. 

Pick-up Hum 

ANQTHER trouble commonly experi-enced is excessive hum when a pick-up is 
connected to a receiver of the mains-
operated type. In most cases this is due to 
the pick-up leads being unscreened, and if 
the leads are passed through a screening 
cover the hum will be eliminated.  The 
metal screening should, of course, be con-
nected to the chassis.  Hum can also be 
due to interaction between the gram.. 
motor windings and the pick-up" winding, 
but this can generally be eliminated by 
earthing the motor casing. 
H.T. Supply from 110 Volts 
WE often receive inquiries from readers 

living in country districts or aboard 
ship concerning a suitable unit for supplying 
H. T. to their sets from Ito volts D.C. 
mains.  The normal type of D.C. mains 
unit, such as the one described in the issue 
of PRACTICAL AND AMATEUR WIRELESS 
dated 23rd November,_ 1935, may be 
used for this purpose, but as the voltage 
is Ito volts instead of the normal 220-250 
volts the main dropping resistance will not 
be required.  The smoothing choke resist-
ance should also be kept as low as possible 
in order to keep the voltage as high as 
possible.  Optimum results cannot be 
obtained even from battery type valves 
with a voltage of too volts, but as this 
voltage is steady it is preferable to a dry 
battery, as most listeners allow their dry 
batteries to drop well below too volts 
before renewing them.  It is a simple 
matter to increase the mains voltage to 
the permissible maximum by the addition 
of a low voltage dry battery, of course, 
but if a push-pull output stage is used 
this should not be found necessary. 

NEWNES' TELEVISION AND 
SHORT-WAVE HANDBOOK 

3/6, Sr 4/- by poit front 
GEORGE NEWNES, Ltd., Tower Ham 

Southampton Street, Strand „ W.C.R. 

October 9th, 1937 

so perfectly silenced that the quietness 
actually " hurts" the ears. 
The insulation and construction of 

this,  and other  " padded cells," 
prevent reflection of any souna; 
whether of 30 or 20,000 oscillations a 
second, although speakers usually are 
geared and tested for top range of 
something like only 10,00o vibrations 
a second.  Many persons are finable 
to hear sounds in such high frequencies 
as 20,000 to the second.  While that 
is the limit, Philco Radio has a sound 
pressure measuring instrument cap-
able of measuring frequencies con-
siderably higher than can be detected 
by the most. sensitive human ear. In 
fact, the apparatus can detect sounds 
audible only to insects. 
The New Transmitter at Stagshaw 

THE afternoon of October t9th 
brings an event of major im-

portance in the history of broadcasting 
in the North of England; a day speci-
ally to be noted and remembered by 
listeners in the North-East.  As men-
tioned elsewhere in this issue, the 
new station is to be opened by the 
Duchess of Northumberland. 
This giant transmitter, whose one 

huge mast (towering skywards for 
480 feet on a hill which stands 700 
feet above the sea) is itself the aerial, 
is to improve listening conditions in 
Northumberland, Durham, Cumber-
land, Westmorland and the North 
of Yorkshire. The station, situated 
in a lonely but lovely district, which 
many Northumbrians know as Bew-
clay, is almost on the line of Hadrian's 
Wall, and the grand views which it 
commands include a fine prospect to 
the Cheviots in the North, and an 
outlook over the Tyne valley to the' 
South. 
Hawaii Listens-in to Insects W ITH the proper sensitivity in 

microphone construction, the 
Hawaiians find it possible to detect 
the presence of insects in growing crops. 
Sound Systems, Inc., of Cleveland, 

recently received  an order from 
Honolulu for sound equipment to 
serve this purpose. The specifications 
called for a contact microphone and 
amplification of at least toodb.  The 
unit is portable and battery operated. 
It includes a small high gain amplifier 
operated by dry cell batteries.  It is 
built in a compact and durable 
carrying case, and among the acces-
sories are a contact microphone and 
the highly sensitive crystal headphones. 
With the low signal input produced 

by insects, it -is not advisable to use 
a loudspeaker.  With the highly 
sensiave crystal contact microphone, 
crystal headphones and the high gain 
amplifiers, the faintest sounds are 
audible. 
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PRACTICAL WIRELESS (2s/9/37) SAYS:— 

"Better on the score of sensitivity . . . . 

better tone-characteristic . . . . smoother . . . . 

thousands will be highly pleased with the 

extra quality which results from fitting this 

new speaker." 

HEAR W HAT THE NEW Selenfoilan 

CAN  DO  FOR  YOUR  RECEIVER! 

And  here is the  personal 
opinion of Mr. F. J. Camm:— 

" Good and bad sets will be im-
proved by it. It is an important 
advance in speaker technique." 

9 . 001 '4"6"--AkA-416-. 

W HITELEY ELECTRICAL RADIO CO., LTD. (Technical Dept.) MANSFIELD, NOTTS. 
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POLAR 
Specified in • • • • 

F. J. CAMM'S 

CORONA 
ALL- WAVE FOUR 

• 

POLAR V.P. 
HORIZONTAL 

DR/VE 

Slow  motion  with 
vertical  moving 
pointer.  Scale cali-
brated  with  station 
names  and  degrees. 
Moulded  escutcheon. 

Lamp-holders. 

Price 616 

Send for fully illustrated Catalogue of 
Polar and Polar N.S.F. Components. 

POLAR BAR 
Type 2-GANG 
CONDENSER 
Steel  frame ensuriti! 
great rigidity. Alumini-
um vanes.  Low mini-

mum capacity. 

Price 12/-
(Ahso 'mote in 3-rang 17 1,) 

WINGROVE & ROGERS, Ltd. 
1 88/ 1 89,  Strand,  London,  W.C.2. 

'Phone: Tcmple Bar 2244.  Works: Old Swan, Liverpool. 

GA) 3093 

THE 

WEA  11114 

"TRIOGEN" 
THREE- R iNGE COILS' 

The " Triogen" covers 
19-48, 200-550, 902-
2,1oo metres. Built-in 
trimmers and  wave-
change switch —incor-
porating entirely new  Switch spindle and position 
features.  register  (separate  Unit). 

Specified in the 

CORONA 
ALL- WAVE FOUR 

• 

PRICE 9/6 EACH 
Spindle and position register 1/6 extra 

TESTED 

AND PROVED 

COILS 

TYPE " P " UNSCREENED COILS 
Now an.,,  or the conArtictor.  A complete 
range of unscreeitcd Superhet Coil,  or sub-
chassis mounting. 

Prices from 1/4 to 1/9 each. 

SEND THIS COUPON— 
for a copy of the New Wearite Catalogue 

I To Messrs. WRIGHT & WEAIRE, LTD., 
Please send  74 —, High  Road,  Tottenham,  N.17. 
me copy of I 

the,  book U, 

•• Wearite I  

Co mpon-I t ,, 

ents" Type I 
P.  I 
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TELEVISION CONSTRUCTOR AIDS 
Details of Some of the Main Television Constructor Accessories 
which may Now be Obtained.  By W. J. DELANEY. 

NOW that more amateurs are becoming 
interested in the television trans-
missions it is worth while discussing 

the various accessories which are available 
for experimental purposes.  The modern 
television receiver may be divided up into 
four separate sections—the Mains unit, 
the Time-base Generator, and the two 
Radio units, one for Sound and the other 
for Vision. Into each of these sections 
components and valves such as are normally 
used for broadcast apparatus may be in-
corporated, but there are many special 
parts and valves which must be utilised. 
The radio section for sound may be di-

differences existing between them.  When 
mounting the sockets on the chassis 
adequate spacing must be allowed between 
the sockets and the chassis if this is of the 
metal pattern, although with a metal. 
surfaced wooden chassis this difficulty 
will not arise. 

Mains Unit 
On the mains unit special transformers 

will have to be employed for the tube 
supply voltages and there are several of 
these now obtainable from B.T.H., Sound 
Sales, Haynes Radio, Heayberd, and other 
firms.  Although ordinary valveholdcrs 

6 • 
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Figs. 2 and 3.—On the left is -the Belling-Lee 10-point socket and plug, which is ideal for 
television purposes, and on the right is the I2-point Bulgin plug in its new form, with a leather 

strap for easy removal. 

missed, as this follows normal ultra-
'short-wave practice, whilst the time-base 
generator will also employ only standard 
components and valves except where a 
special gas-discharge tube is employed. 
This may be considered, however, as a 
valve and presents nothing out of the 
ordinary in its connection or mounting. The 
first consideration among the unusual or 
special parts required for the complete 
apparatus is the connection between the 
various chassis. The mains unit may be 
built to develop all of the voltages required 
in every section, and thus multi-cables 
will have to be employed for inter-connec-
tion. Apart from the fact that some. 
interaction may be experienced if all of 
these cables are run in a single" bunch," 
there will also be difficulty in providing 
adequate insulation. The supplies for the 
cathode-ray tube will, therefore, be kept 
separate, and for the various leads high-
quality flex or rubberwovered V.I.R. cables 
should be used. 

Connectors 
Multi-contact connectors will be needed 

on each chassis, and for these the Bulgin 
or the Belling-Lee components illustrated 
on this page may be used.  Large diameter 
insulated sleeving may be slipped over 
certain leads to provide increased insula-
tion, or rubber tubing such as is used in 
player pianos may be employed. Care 
will have to be taken to keep the various 
leads separated according to the voltage 

may be used for the rectifiers, if the WV. 
is obtained from valves for the tube, special 
top-cap connectors of the insulated yowl 
type should be employed to avoid the risk 
of shocks. Special metal rectifiers are. 
however, now available for this purpose 

Fig. 4.—This complete television power pack shows the special high-voltage metal rectifier, and 
special high-insulation fixed condensers. 
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Fig. I.—This is one of 
the special television 
mains  transformers 
supplied by Sound Sales. 

and are preferred by some experimenters. 
There are several advantages in the use of 
this type of rectifier for the very high vol-
tage-low current supply which is required. 

Special Valves 
For the vision-radio chassis certain 

special valves are now on the market, 
amongst these being special diodes for 
the second-detector stage. Special I.F. 
transformers  to provide the requisite 
band-width,  or  special  chokes  where 
cfioke-coupling is employed, are also now 
available from such 'firms as B.T.S., 
Eddystone, Biggin, etc. Very elaborate 
screening is needed in this particular 
section of the receiver, and it- is almost 
impossible to avoid the use of metal for the 
construction of the screens and chassis. 
Remember that aluminium is the best 
material for these, not only on account 
of the ease of working the soft metal, but 
on account of its low H.F. resistance. 
Standard resistors and condensers may be 
employed in the normal circuit wiring, 
but a special output transformer may be 
required, according to the type of circuit 
which is adopted. 

Fixed Condensers 
A special point which should receive 

attention is in the selection of the fixed 
(Continued ~titan 
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condensers. thi the radio units the highest 
insulation from an H.F. point of view is 
needed and where possible mica dielectric 
should be adopted.  For the high-voltage 
circuits, the special oil or petroleum jelly 
condensers should be used and the ism k 
voltages must be carefully ealculat, .1 in 

Fig. 5.—The complete television equipment may 
be housed in this rack" type cabinet as suppliel 

by Messrs. Peto-Scott. 
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order to avoid damage to these.  The 
problem of insulation is probably one of 
the most Phiportant items met with in the 
general constructional design and thus no 
risks should be taken in the wiring, or in 
the mounting of the individual parts. 
Thick wire should be employed for con-
nection, and insulated sleeving should be 
used over every lead, with additional 
sleeving of larger diameter (or tilt rubber 
tubing previously mentioned) where leads 
pass through holes in a metal chassis. 
In certain eases it may even be found 
necessary to drill a very large hole—say, 
in.—in the chassis so that the lead passing 
through it may be given sufficient spacing 
to avoid arcing to earth. 

Ventilation 
Owing to the large number of valves 

employed in the complete equipment a 
considerable amount of heat may be ex-
pected, and thus each chassis should. be well 
spaced from its neighbour and adequate 
air circulation should be provided. The 
mains unit should be kept clear, for in-
stance, of the underside of a radio unit 
so that no damage can arise to insulation 
on leads or components.. 
Many experimenters may prefer to obtain 

ready assembled units for certain parts 
of a television receiver, and in this connec-
tion it should be remembered that Messrs. 
Pete-Scott can now supply a complete 
television receiver in kit form in a series 
of separate units. Where any doubt 
exists as to a suitable layout or suitable 
components one of these units may be 
obtained, thus leaving the experimenter 
a smaller field in which to work and avoiding 
considerable experimental work. These kits 
are available as follows: 
Sound  and  Vision  Receiver  Unit, 
£6 17s. tkl. (less valves). 

Time-base Generator, £7 15s. (less valves 
and cathode-ray tube).  This unit 
utilises a gas-discharge triode and a 
pair of paraphase amplifiers for each 
set of deflector plates, and is of the 
electrostatic type. 

Receiver Power Pack, £3 10s. (less valve). 
This delivers 250 volts at 120 mA, 
4 volts at 8 amps, and 4 volts at 4 amps. 

Time-base Power Pack, £3 15s.  This 
is also less valve and it delivers 1,000 
volts at 20 inA, 4 volts at 6 amps, and 
250 volts at 5 inA. 

Tube Exciter Unit, £4 178. 6d.  This is 
for the high tension and heater supplies 

Fig. 6.—The high-voltage reCtifying valves should 
be fitted with insulated connectors of this type 

to avoid risks. 

for the cathode-ray tube and provides 
an output of 3,000 volts H.T. and 2 
volts  1.5 amps  for the heaters. 
Metal rectification is employed. 

In addition, a large metal framework is 
obtainable for £1 7s. 6d., which enables 
each unit to be mounted rigidly, and which 
will fit into a large radiogram type of 
cabinet. It is complete with shelves, 
tube mask and panel, speaker panel, 
control panel, and foot blocks with domed 
castors.  It may thus be used, if desired, 
without any external cabinet. 

The Telephone 
Linked with Television 
AS far back as 1929 when the first _ television exhibition was staged in 

Berlin in conjunction .with the 
annual radio exhibition, the German Post 
Office demonstrated two-way vision and 
sound betWeen two booths over a short 
length of line. A large spiral apertured disc 
was used at each end, the scanning section 
for transmitting operating on the spot-
light principle and being located at the top 
section of the disc with simple photo-electric 
cells picking up the reflected light to generate 
the television signals. The bottom section 
of the disc acted as reproducer, giving a 
small and rather indistinct low-definition 
picture with the aid of a flat plate neon 
lamp. While admitting quite freely that the 
results obtained were crude, it showed a 
special form of development as far as the 
telephone associated- with television is 
concerned, and this German appreciation of 
the ultimate domestic, commercial and 
political future for such a scheme has never 
been allowed to lapse. Nearly three years 
later two-way vision and telephony was 
demonstrated to a higher degree of perfec-
tion in Paris between a studio in the 
Galeries Lafayette and the offices of the 
French newspaper Le Malin. The pictures 
seen by the persons talking were much 
clearer and brighter, the head and shoulders 
appearing as a back projected picture on a 

translucent screen 10in. by 5in. A crater 
type neon lamp functioned as the source 
of light modulated by the television signals 
with a mirror drum as the scanner. The 
transmitter still worked on the light-spot 
principle, but for the first time infra red 
rays were used to scan the sitter's face, and 
in consequence not the slightest trace of 
discomfort was experienced by those using 
the telephone in this way. The equipment 
for this French installation was designed 
and built by the Baird Company. 

Later Developments 
ITTLE more was heard until March, 1936, 
when the Germans brought into service a 

well-designed installation to operate between 
Berlin and Leipzig. The standard of defini-
tion employed was 180 lines per picture and 
25 pictures per second, and this service has 
functioned continuously and become quite 
a profitable " side issue" of the German 
Post Office activities. Still not content 
with this, the co-axial cable has been 
extended to Nuremberg, a distance of 
approximately 300 miles. and very shortly 
an additional section between Nuremberg 
and Munich will ho opened for public use. 
Apart from regular television telephone 
calls, the direct relay of Nazi Party rallies 
will be undertaken over the public lines, 
and these later pictures will be shown in 

the public viewing rooms in some of the 
German cities. At the moment the re-
peater stations associated with the co-axial 
cable are positioned at approximately 21-
mile intervals.  This limits the signal 
frequency fed over the line to a figure 
capable of reproducing with the mini-
mum of distortion the 180 line picture 
standard. 
Steps are now being taken, however, to 

double the number of repeater stations and 
so enable the cable to pass the picture 
frequencies involved in Germany's new 
television standard of 441 lines, interlaced, 
50 frames per second. The 180 line 
scanner for transmitting the head and 
shoulders of the person telephoning is a 
highly efficient mechanical one employing 
a lens drum in lieu of the more simple 
apertured disc. To increase the peripheral 
spacing of the highly corrected lenses in the 
drum a double spiral is employed with a cam 
operated shutter and in this way a complete 
picture frame is scanned in two revolution. 
This was the arrangement used in the light-, 
spot scanner installed at Alexandra Palace 
prior to the decision to employ electron 
cameras only. The picture of the person 
telephoning from the other end of the line is 
reproduced on a cathode-ray tube receiver so. 
Positioned that it can be watched in com-
fort by the person making the call. With 
all the modern developments of television 
which are now taking place so rapidly there 
is surely ample scope for the British Post 
Office to give careful consideration to a 
television. telephone in this country.  It 
would bring Britain abreast of Germany in 
this particular sphere, while maintaining 
the leadership now enjoyed by this country 
in the realm of a public broadcast tele-
vision service. 
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Televiews 
Improved Make-up Technique 

READERS who saw pictures of the artists 
• taking part in television transmissions 

twelve to fifteen months ago were amazed at 
the amount of make-up required. Blue was 
a very predominant colour, red lip stick was 
barred, while the extent of the powder and 
paint gave each individual a very grotesque 

progress made in twelve 
months is a happy augury 
for the future. 

A Range Extension 

'T 
E extension  of  the 
B.B.C. television ser-

vice area well beyond the original predicted 
range is now an established fact, but 
many have conjectured as to the results 
that could be obtained if the Alexandra 
Palace Station power was increased and the 
aerial raised higher than at present. Answers 
to these questions will no doubt be forth-
coming when the French station at the 

Miss Beryl Orde. the famous broadcasting star, amused while watching a television performance on the 
General Electric Company's table vision set, which can be plugged into any existing radio set on A.C. mains. 
Priced at 35 gas. it will bring television within the means of tens of thousands of listeners within 30 miles 

radius of Alexandra Palace and from other stations when they are established. 

appearance. This was necessary, however, 
owing to the colour responses of the photo-
electric surfaces then employed either in 
in the photocells or camera electrodes, 
'coupled with the relatively low degree of 
"sensitivity. The maximum degree of con-
trast was essential if the resultant television 
picture reproduced on the cathode-ray tube 
'receiver was to embody sufficient depth of 
light and shade to give pictorial value. Then 
again, studio lighting was very intense, with 
the result that artists felt very uncomfort-
able when endeavouring to lose any degree 
of nervousness on the occasion of initial 
broadcasts. Technical improvements have 
now removed this " terror." however, and 
the conditions under which studio televising 
is carried out have changed considerably. 
Vivid colouring is no longer necessary, only 
deli4te shading. Men are given a healthy 
tan with a liberal sprinkling of powder to 
reduce any beard effects. A careful study of 
lighting both from the standpoint of candle 
power and  distribution,  coupled with 
improvements in the design of the cameras, 
particularly in connection with mosaic 
sensitivity,  has  been  instrumental  in 
bringing about these welcome changes. In 
many cases people have been televised 
without any make-up on at all, a step 
which beoomes essential when well-known 
public  personalities  are  persuaded  to 
appear before the television camera either 
inside the studio or in the open air. Much 
remains to be done, however, but the 

Eiffel Tower is in full swing.  At the 
moment it is working at half its 30 kilowatt 
rating, while the aerial is about 60 per cent. 
higher than the mast at Alexandra Palace. 
It is not beyond the realm of possibility 
that the Paris station may be seen and 
heard on the South Coast of England. If 
so, viewers in that region will have an alter-
native programme, while if the French 
adopt the British picture standard the 
B.B.C. could relay by cable or directional 
micro-wave links of any of these pro-
grammes so that they could be re-broadcast 
from the London station.  A directional 
aerial system with beamed reflectors may 
be essential at first, and experiments for 
reception are already in hand. 

Cinema Television nURING the last few weeks much has been 
said concerning the installation of large-

size television screens in cinemas. This is a 
certain indication that big pictures, com-
parable in detail and brightness to that seen 
in any modern cinema, are making satis-
factory progress.  At present two widely 
different schemes of development are being 
made. One is electro optical, and the other 
is mechanical optical, and the al?sence of a 
side by side demonstration prevents any 
direct comparison between the results so far 
achieved.  Another scheme about which 
little has been said of late is the inter-
mediate-film receiver. For some reasons 
this appears to be a really sound idea, for it 
merely means the installation of a piece of 
equipment next to the standard film pro-
jector. Thla receiver would develop, wash, 
fix and dry standard 35 mm. film on which 
television pictures and the accompanying 
sound had been recorded, so that it could 
be fed straight into the projector head. 
The fact that there is a delay of some 
seconds between the televised event taking 
place and its subsequent portrayal on the 
cinema screen is negligible, and all the 
problems of picture brilliance and size 
would be solved at once. The main problem 
as far as cinema television is concerned at 
the moment does not appear to be a tech-
nical one, but is associated with the source 
of transmitted signals. 

An experiment unique in the history of television and of football was made at the .4rsenal ground recently 
when one half of the team watched by television the other members undertaking their routine training. From 
the mobile television unit in the Stadium, the pictures were transmitted to the Alexandra Palace, and 
from there were re-radiated on the normal television wavelength and picked up on a Marconiphone television 

receiver in the Directors room in the East Stand. 
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Our Radiolympia 
Competition Result 

What are the Most Important Features of the 

Modern Receiver ? 

In the Competition which was published 
in our issue dated August 28th last only 15 
readers successfully forecast the order of 
the popular features of modern receivers 
as rhown by the entries on the coupons 
submitted. Fourteen readers had one mis-
take each, and thus we have decided to add 
four more speakers to the 25 originally 
intended as prizes, and the following 29 
readers will therefore each receive one of 
the latest W.B. Stentorian speakers in due 
course. 

The following readers gave all-correct results: 

F. Chilton, 37, Ewart Street, Saltney Ferry, Chester. 
H. Cramp, 63, Arragon Gardens, Streatham. S. W.16. 
G. H. Gresswell, 35. Silver Street, Bradford, Yorks. 
A. M. Hawkins, 11, Cloverdale Road, Brixton, S. W.2. 
S. Holden, 12, Lutworth Avenue, Marton, Blackpool. 
A. S. Hughes, 3, Pelham Square, Brighton, I, Sussex. 
C. Lapthorn, 3, Brampton Road, Harringay, N.15. 
Basil New, 12, Eastholm, Golder. Green, N. W.11. 
F. Ogden, 22a, Coronation S  . South Reddish, 
Stockport. 

G. Renton. 3, Dunlop Terrace, Penicuik, Midlothian, 
Scotl and. 

NATIONAL (261.1 m. 
dnid 1,500 m.) 

Wednesday, Oct. 6.-
Princess Flack, 
musical comedy programme. 

Thursday, Oct. 7.-Death at Newtown-
sienna, -a reconstruction of a famous 
Ulster crime in the 'Seventies, by Denis 
Johnston. 

Friday,  Oct.  8.-Contemporary Music 
Concert. 

Saturday, October 9.-.Music Hall pro-
gramme. 

REGIONAL  (342.1 m.) 
Wednesday, Oct. 6.-Instrumental  pro-
gramme. 

Thursday,  Oct.  7.-Princess  Flack, 
musical comedy programme. 

Friday, Oct. 8.-A Farewell Flight over 
Blackpool:  Organ recital from the 
Tower Ballroom; excerpts from concert 
parties from Feldman's Theatre and the 
South Pier; Dance musk front the 
Tower Ballroom and a variety act from 
the Palace Theatre and Pleasure Beach. 

Saturday, Oct. 9.-Death at Newtouni-
stewart, a reconstruction of a famous 
Ulster crime in the 'Seventies, by Denis 
Johnston. 

MIDLAND 
Wednesday, 
Movement 

(296.2 m.) 
Oct. 6.-The Brass Band 
in the Midlands-1, The 

G. Randall, Royal Horse Guards, Windsor, Berks. 
H. A. Smith, Cambridge House, Stanley, Perthshire. 
R. A. Turner, 21, Stewardstone Road, South Ching-
ford, Essex. 

J. Wenn, Balmullo Leuchars, Fife, Scotland. 
V. J. C. White, Primrose Cottage, Llangrove, Here-
fordshire. 

The following readers had one mistake each: 

0. Adams, 34, Dollis Hill Avenue, Cricklewood, 
N. W.2.  • 

R. Boyd, 77, Knutsford Drive, Cliltonville, Belfast. 
C. S. Brown, 31, Whitestile Road, Brentford, Middx. 
L. Burman, 35, Green Lane, Lofthouse, Yorks. 
R. Chamberlain, 2. Cardigan Street, Canton, Cardiff. 
F. Helm, 3, Swan Road, Harrogate. 
J. F. Hitchcock, " Brierley." Farm Close, Fetcham, 
Leatherhead. Surrey. 

R. F. Jones, 26, Pagefield Road, Liverpool, 15. 
J. Little, 26, Wilson Avenue, Kilmarnock, Scotland. 
C. Raines, " Faith Haven," Newton Road, Tankerton, 
Whitstable, Kent. 

V. Neil Taylor, 13, Spring Gardens Terrace, Cardiff, 
Glam. 

W. R. Taylor," Glenlivet," Spot Lane, Ashford Road. 
nr. Maidstone. 

L. J. Tearney, 23. Oakfield Lane, Dartford, Kent. 
A. S. Woodley, IS, Duke Street, High Wycombe, 
Bucks. 
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Important Broadcasts of the Week 
Leicester Imperial Band, preceded by a 
short account of the history of the Band. 

Thursday, Oct. 7.-A. Symphony Concert 
from the Town Hall. Birmingham. 

Friday, Oct. 8.-Mary Webb, a programme 
based upon her life and work. 

Saturday, Oct. 9.-The Musician at the 
Gramophone: A. Brent-Smith. 

WELSH  (373.1 tn.) 
Wednesday, Oct. 6.-A Choral and organ 
recital from St. Asaph Cathedral, St. 
Amp/i. 

Thursday, Oct. 7.-Nothing is New-1, 
Music. 

Friday, Oct. 8.-Rloduen, a dramatic 
cantata by Joseph Parry, from Taber-
nacle Chapel, Cardiff. 

Saturday, Oct. 9.-Labour Management and 
its Problems, a talk. 

WEST OF ENGLAND  (285.7 m.) 
Wednesday, Oct. 6.-Variety programme, 
from the Empire Theatre, Swindon. 

Thursday, Oct. 7.--Bong recital. 
Friday, Oct. 8.-Concert in Camera-first 
rehearsal for a performance to be given 
in the year 1897. 

Saturday, Oct. 9.-Orchestral programme 
from the Pump Room, Bath. 
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NORTHERN (449.1m.) 
Wednesday, Oct. 6.-
Orchestral  pro-
gramme. 

Thursday, Oct. 7.-Variety programme front 
the Alexandra Theatre, Hull. 

Friday, Oct. 8.-Farewell Flight over 
Blackpool: Organ recital from the. Tower 
Ballroom: excerpts from concert parties 
front Feldman's Theatre and the South 
Pier;  dance music from the Tower 
Ballroom and a txtriely act from the 
Palace Theatre and Pleasure Beach. 

Saturday, Oct. 9.-Running commentary 
on the second half of the Rugby League 
switch, Salford v. St. Helens Recs., from 
the Salford Football Ground. 

SCOTTISH v(391.1 m.) 
Wednesday, Oct. 6.-Scottish Dance Music. 
Thursday, Oct. .7. -Dance Music pro-
gramme. 

Friday, Oct. 8.-Meal and Ale, a By-
Ordinar' Nicht at Braeside, a play. 

Saturday, Oct. 9.-Recital of Scots Songs. 

NORTHERN IRELAND  (307.1 m.) 
Wednesday, Oct. 6.-Dance music. 
Thursday, Oct. 7.-Song recital. 
Friday, Oct. 8.-Organ recital from the 
Ritz Cinema, Belfast. 

Saturday, October 9.-Death at Newtown-
_stoma, a reconstructio* of a famous 
Ulster crime in the 'Seventies, by Denis 
Johnston. 
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A PAGE OF PRACTICAL HINTS   
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Making Small Spanners 

THE constructor is often in need of one or two small spanners, and very useful 
ones can easily be made as shown in the 
accompanying sketch. An ordinary spade 
terminal is taken, and the insulation re-

SPADE 
TERMINAL 

• Useful small spanners can 
be made as shown here. 

moved, after which a metal rod of suitable 
length is fitted tightly into the terminal 
stem. The opening in the spanner can be 
widened to the required width by means of 
a file.—M. Tiros (Middlesbrough). 

Home-made Potentiometers and Re-
sistances 

EFFICIENT variable potentiometers and resistances of high value can easily 
be made from the wire-wound, fire and 
four hundred ohm types, which were 

ENDS ARE FORCED INTO 
GROG * MADE WHEN 
CuTTING WIRE 

11 

MINIS 
HOLE 

LeiCuT 
TURNS 

FIBRE 

A method of making neat resistances. 

much used some years ago. After taking 
the resistance strip from the circular 
holder, straighten it out on a flat metal 
surface.  Then, with a not too sharp 
chisel, cut the turns of wire  along 
the centre, leaving about fin. uncut 
at each end. The wire, after cutting, will 
not loosen, but will hold fast to the groove 
made in the fibre when cutting the turns. 
Fix one end of the strip to its holder— 
groove inside—then, as the strip is bent 
round, fill the groove with powdered black. 
lead or graphite. When the other end of the 
strip is fixed in position, the powder will 
be forced into the groove to make good con-
tact with the ends of the cut wires. By 
experimenting with the amount of powder 
used, various values can be obtained. Also, 
a "graded track" potentiometer can be 
made by suitable distribution of the powder 
along the groove.—Atzo Davrs (Edmonton). 
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THAT DODGE OF YOURS! 
Every Reader of " PRACTICAL AND 

AMATEUR  WIRELESS"  must  ham 
originated some little dodge which would 
interest other readers. Why not pass it on 
to us ? We pay 41.10-0 for the best wrinkle 
submitted, and for every other item published 
on this page we will pay half-a-guinea. Turn 
that idea of yours to account by sending it 
in to us addressed to the Editor, " PRAC-
TICAL AND AMATEUR WIRELESS." 
George Nernst., Ltd.. Tower House, South-
ampton Street, Strand, W.C.2. Put your name 
and address on every ite m  Please note 
that every notion sent in must be original. 
Mark envelopes "Radio Wrinkles."  DO 
NOT enclose Queries with your wrinkles.  I 

Low-loss Switching 

THE efiicient switch, shown in the acCompanying sketch, can easily be 
made with a control knob and a cork, 
together with the filament support and glass 
pinch from a burnt -out electric lamp. A few 
screws, and a brass strip will also be 
required, .and as these parts are usually 
found in the junk box, the switch can be 
made in a very short time. By carefully 
breaking away the-glass globe the pinch 
can be removed quite easily and the rest 
of the job is just a case of &Ulm together 
and screwing the parts into position.— 
A. CARR (High Wycombe). 

Details of a simple low-lox switch. 

A Small Microphone 

THE accompanying illustration shows a simple and efficient microphone which 
I have conftructed. It is made from an 
empty dentifrice tin, a rubber end used for 
gas tubing, and a cellophane jam cover, 
together with some carbon granules, and a 
wander plug. The tin should be thoroughly 
cleaned and a fin. hole 
drilled in the centre 
of the lid. In the base 
a hole I fin.  square 
can be cut, and this 
can easily be done with 
an old wood chisel. 
Take the rubber end 
and cut it about fin. 
from one end; push 
this piece of tubing 
through the fin. hole 
in the lid.  Damp 
the cellophane  cover 

THE  \ 

HALF-
GUINEA 

slightly, place it between the lid and ba.se, 
and allow it to set for an hour or so; the 
cellophane will by then have stretched 
tightly, forming an excellent diaphragm. 
The carbon granules can be poAred through 
the rubber end in the lid, until they are 
packed tightly against the diaphragm. 
Insert a wander plug in the rubber end, so 

NOOKS FOR 
SUSPENSION 

RU MP 
END 

WANDER 
PUSS 

TI TANT aINER 
AND BATTERY 

1  MARE SOLDERED TO LID 

.00 ,  .// 

This small microphone can easily be 
made from odds and ends. 

that it touches the carbon granules, and 
solder a wire to the lid. Take a wire from 
the wander-plug and connect the two wires, 

ria battery and transformer, in the 
usual way to the p.n. terminals on 
the receiver.  Lastly, four hooks 
can be soldered on the lid so that 
the microphone can be slung on 
a stand.—W. E. CAIIGREY (Belfast). 

GRANULES. 

LLOPHANE 
NAP-010CW 

A Novel Sheet-metal Bender 

THE accompanying sketches show how a novel sheet metal bender 
can be contrived.  The materials 
needed -arc I length of kin. channel 
iron, fin. thick; 1 length of 4in, 
angle iron. fin. thick, 2 small clamps, 
I tin. inside measurement, and two 
screws, to hold the angle iron to 
the bench. The two holes should 
be drilled near the ends of the angle 
iron to avoid having to bend the 

metal sheet over screw heads. Note that 
the ends of the screws for the clamps should 
not be pointed. By this means you have a 
convenient and inexpensive method of 
completing what might have been a 
difficult job.—J. S. TAYLOR (Lincoln). 

• 

CHANNEL 
I N  

CLAMP 

•LE 
IRON 

CLAMP 

SHE ET METAL 
READY FOR BENDING 

Th., simple clamping device facilitates 
bending of sheet metal. 
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Full Constructional Details 

of the  Latest  Three - range 

4-Valve Battery-operated Straight 

Receiver 

IHAVE been connected with wireless for so many years that I have grown 
tolerant of those whose job it is to 

write a few odd notes in the daily papers 
on wireless, and who sign themselves " The 
Radio Experts." 
There was a time when their outpourings 

were the cause of a rise in temperature 
beneath that band of linen which encircles 
that portion of my anatomy in which are 
located the larynx, the epiglottis, the 
uvula, and the odontoid peg. If the readers 
of daily papers are so critical, and so help-
fully critical, as the readers of my journal, 
those journalists have heard all about their 
peccadilloes, and I hope that with such 
multitudes of counsellors, these experts 
eventually obtain wisdom.  Time and 
experience! mellow the out-
look,  and  ultimately— 
sooner or later—we learn 
to tolerate fools 'gladly. A 
statement I read in the paper 
the other day, however, both 
irritated and amused me. It irritated me 
because no one with a; grain of grey matter 
within their cranium could possibly have 
thought of anything so fantastic. Experts 
seem to rush in where designers fear to 
tread, and I can only presume that the 
main qualifications of some experts is that 
they know nothing of the subject upon 
which they claim to be experts. It amused 
me because it is just possible that the 
expert was pulling his readers' legs.  His 
suggestion was that no one should require 
to listen to more than three stations, and 
that every listener should be satisfied with 
a receiver with a dial similar to an automatic 

telephone coupled up to the telephone 
wires. When you wish to tune in one of the 
three stations you should tune in to No. 1, 
2 or 3, as the case may be. 
In the same issue of this paper a letter 

to the Editor was published suggesting 
that radio would be far more enjoyable, 
now that all-wave receivers were bringing 
the voices and the dialects of every race 
in the world into our homes, if a universal 
language such as Esperanto were taught 
and that all programmes were broadcast in 
Esperanto. These two impossible sugges-
tions, or suggestions impossible of fulfilment, 
cause me to reflect upon the vast number of 
requests I receive for a design incorporating 
some specific feature not to be found in 
previous designs I have sponsored. I know 
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that every design I publish will not please 
every one of my readers. I try to please the 
majority of them. I also know that there 
will still be requests for a particular circuit 
not yet published when Gabriel sounds his 
last rally at the crack of doom.  Yes! 
And I expect that when I am ascending— 
descending !—to greet St. Peter I shall be 
confronted with an enormous volume of 
complaints he has received from readers 
whose requests have been unsatisfied. Or, 
maybe, I shall be in the goodly company 
of those who have built my portable, and 
who may wish to-tune into a transmission 
from the Styx or the refrains from Paradise. 

I am not .hopeful that 
even at that t me I isteners 

will be satisfied with one programme! 
These thoughts are engendered by the 

fact that when I publish a three-valve 
circuit I receive many requests for a four-
valve design, and when I publish the latter 
many readers require a three or a six. It is 
quite right that they should express their 
wishes, for they are filed and when they 
reach sufficient volume the design is 
produced. One such design which has been 
accumulating a steady demand during the 
past six months is the receiver which for 
want of a better name I have termed the 
Corona All-Wave Four. 
Among the Romans a Corona was a 

crown bestowed for distinguished services, 
and it is my hope that you 
will award it your praise for 
the excellent service it will 
render to you. I do not 
subscribe to the belief that it 
is more difficult to christen a 

set than it is to design one, and sets are 
given titles more for convenience of refer-
ence than to epitomise their design or 
performance.  The Corona Four is a re-
ceiver, which, as I have said, has been 
designed at the express request of many 
readers. It is a great improvement on the 
very successful Limit Four produced last 
year. This bowing to popular demand had 
only one,tuned circuit on the short-wave 
band, and publication of the design was 
followed immediately by a request for a 
four-valver covering the three wavebands, 
but having two tuned circuits on the thrto 
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wavebands.  Accordingly, this has been 
incorporated in the Corona. 
An examination of the circuit reveals 

that the four valves employed include 
an H.F. pentode as H.F. amplifier, a triode 
as detector, and triodes as L.F. amplifier 
and output valve respectively. There are 
two tuned circuits with H.F. transformer 
coupling between H.F. valve and the 
detector to ensure a high degree of se-
lectivity. The receiver covers three wave-
bands-19 to 48 metres, 200 to 550 metres, 
and 900 to 2,100 metres.  Two tuned 
circuits on the three wavebands are 
employed as stated, whilst resistance-
cipacity coupling between the detector 
and L.F. valve is employed to ensure high 
quality. You will observe that the detector 
anode circuit is adequately decoupled to 
avoid L.F. instability, whilst a Ferranti 
transformer couples the L.F. and output 
valves. The output feeds a permanent-
magnet speaker which may be instan-
taneously and accurately matched to the 
impedance of the output valve. The coil 
unit has the wave-change switch incor-
porated, a further improvement on the 
Limit Four. 

Construction 
It will be noted in the list of components 

that  the  metal-surfaced 
chassis is supplied with the 
holes ready drilled for the 
valve-holders. This removes 
the most difficult part of the 
preliminary constructional 
work, and the remaining holes required (for 
the inter-connecting wires) may easily be 
drilled with an iin twist drill. There is 
only one small point which requires to be 
mentioned when dealing with the con-
struction of this receiver, and that is con-
cerning .the holding-down screws for the 
condenser, coils, transformer, etc.  The 
metal surface of the chassis is of fairly 
thick aluminium, and unless a clearance 
hole is first drilled to accommodate the 
plain shank of the screws it will be found 
that the screw head will be twisted off. 
Therefore, mark out the positions of the 
screws carefully by pricking through the 
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lugs on the various parts, and then with 
an *in. drill cut through the aluminium 
only. As soon as the wood appears, cease 
drilling and an ordinary awl may then be 
used to start the screws into the wood. 
Before mounting the coils, transformer, 

variable condenser and component brackets 
• some of the wiring can be completed and, 
therefore, the most comfortable plan in 
building this set is to mount the valve-
holders, fuseholder, and terminal strips 
in that order first, when the chassis may 
be inverted and will rest comfortably on 
the workbench whilst the various sub-
chassis components are wired into position. 
Where leads pass through the chassis they 
may be cut off to sufficient length and led 
through the relative hole, and afterwards 
cut off accurately. Another plan, and one 
which is favoured by many constructors, is 
to mount every component first and then 
carry out the wiring. In this case, to enable 
the chassis easily to be inverted from time 
to time during wiring, two lengths of wood 
should be screwed to the side runners, of 
sufficient length to clear the condenser, 

19-48 
• . • • • 

lengths of insulated sleeving may be slipped 
over the wires of such a diameter that 
they wedge into the hole and thus prevent 
the wire from touching the edge of the 
metal  A simpler plan is to remove the 
metal round the hole, either with a counter-
sink bit, or by scraping round with a pen-
knife. The insulated sleeving is the most 
business-like method and lends a finished 
appearance to the set. The points marked 
M.C. on the blueprint indicate that the 
wires at that point are in contact with 
the metal chassis.  The method of doing 
this is to take a long bolt and two fairly 
,large washers which may then be used to 
hold in place the wires referred to. On the 
coil units the two M.C. points will be 
served by the screws used to hold down the 
coil screens.  Remember, in all of these 
cases, that the ends of the wires should be 
turned in a clock-wise- direction so that 
when the screws are tightened up the wires 
will not be pushed out. If the ends are 
turned in an anti-clockwise direction, as 
the screws are tightened the ends of the 
wires will be pushed out from between the 

washers or screw-head. 
• 

: 200-550: 900-2,100 M : An Im  rtant Point 
I.  

and the set will rest on these when inverted 
and thus stand firm. 

Wiring 
The wiring should be carried out with 

a fairly heavy gauge wire—say 18 or 20 
bare tinned copper. Make certain that all 
leads are fairly rigid and stretch them from 
point to point to avoid difficulties on the 
short-wave band which might be intro-
duced by wires which move when subjected 
to vibration. Where the leads pass through 
the chassis it may be advisable to take some 
precaution to avoid short-circuits and there 
are two methods of doing this.  Firstly, 

po etres .  In the case of the ganged 
  condenser, it is important 

to note that the two leads 
which come up through holes 4 and 
6 are joined to the tags in contact 
with the fixed seta of plates. There are 
two contacts on the underside of the conden-
ser chassis for this purpose, and they are in the 
same electrical relationship as the tags on top 
of the condenser, to which the leads from ter-
minals S on the two coil units are joined. 
By making use of the lower tags you avoid 
the necessity of running long leads up from 
the chassis to the top of the condenser. It 
is also necessary, if this is your first attempt 
at receiver construction, to be on your 
guard when wiring the five leads to the 
combined volume control and on-off switch 
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FREE BLUE PRINT IN THIS ISSUE 
It will be noted on the blueprint that three 
connections are made to the top and three 
to a lower part, and the leads from holes 
7 and & and front the chassis (NI.C.) are 
joined to the switch contacts. These appear 
on the raised ebonite portion attached to 
the centre of the component.  Round the 
edge of the larger part of the component 
are three further lugs and these are joined 
to the volume control, and to them leads 
from holes 9 and 10 are joined, whiLst the 
right-hand contact (viewing the component 
from the panel) is connected to the centre 
switch terminal and thus to the chassis. 
If this method of connection is not strictly 
adopted the control will either work back-
wards, or may not function at all. If the 
switch and volume  control leads are 
reversed, the set will not function and you 
;uay burn out the component, whilst if the 

Three quarter 
front view of 
the  " Corona.' 

leads to the volume control only are re-
versed, the set will be at full volume the 
moment it is switched on. When correctly 
wired, the first part of the movement of the 
knob in a clockwise direction turns the set 
on, and probably no signals will be 'heard. 
Then, as' the knob is advanced further the 
volume will gradually build up and will 

precaution is necessary, and that is to make 
certain that resistance Rs, across the G and 
G.B. terminals of the L.F. transformer, is 
kept sufficiently high above the metal 
surface of the chassis to avoid the metal 
ends coming into contact with the metal. 
Cut off the ends of the resistance wires so 
that it is held quite tightly across the 
bakelite casing of the transformer. 

Battery Leads 
The battery leads are indicated on the 

under-chassis view by lines with arrow-
heads, and these are passed through a hole 
in the rear chassis strip.  To avoid the 
possibility of these wires being pulled front 

their anchor points when plug-
ging in the ends, or when making 
adjustments, a good plan is to 
bunch them together and tie a 
knot before passing the ends 
through the hole. The knot 
should be in such a position that 
when it is pulled tight against 
the chassis the remaining portion 
of the lead is still slightly slack. 
This point is of particular impor-
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reach maximum when in its maximum 
clockwise position. 
• When mounting 'the two coils make 

.certain that they are both the right way 
round before placing the switch control rod 
through thein.  The blueprint shows the 
position- vas clearly, by the marking on 
the top of the cases. One further word of 

tance in the case of the lead 
for G.B. negative 1, as a resistor 
is joined to it and may he 
broken away. In this particular 
case you may, if you are at all 
doubtful concerning the strength 
of  your  connection,  drive 
a short screw into .tho under- "r 

0 

Another view of the completed ' 
• 

side of the chassis and solder the -c--1;1 
of the resistor (R6) and of the O.B.-1 lead 
to the screw head.  Obviously the segew 
should be so short that the point does not 

C4 .•000.5 
MFD 

•-• 

R, 50 000 osats 

• 11, 

Theoretical circuit employed in th 
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THE WORLD AT YOUR F1NGER-TIPS! 

come into contact with the metal surface 
on the other side of the chassis, as this will 
result in the grid-bias for the first valve 
being short-circuited. 

Operating Notes 

The batteries required for this receiver 
are one L.T. accumulator of 2 volts for the 
filaments, one 120-volt H.T. battery for 
the supply of high-tension and a 9-volt 
grid-bias battery.  The leads are clearly 
indicated on the blueprint and arc inserted 
into the appropriate sockets in the batteries. 
Spade ends are fitted to the. L.T. leads and 
these are joined to the positive and negative 
terminals on the accumulator. Remember 
that the black terminal is negative and the 
red terminal is positive. The G.B. positive 
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H T+2 plug is inserted 
into the post-
tive socket on 

ter- the G.B. battery, and the G.B. 
—3 plug is inserted into the 
9-volt socket at the other end 
of the battery.  G.B.—1 should 
be plugged into the 3-volt socket 
and the G.B.-2  plug  into 
the 6-volt socket for the time 
being, although at a later date 
you might find that these can 
be modified to produce better 
working  results.  The  con-
sumption of H.T. depends upon 

Fuse 

120-volt socket on the battery, whilst 
H.T.1 is the lowest voltage and should 
be inserted into a point  somewhere 
between 60 and 80 volts.  This position 
may  be found critical and therefore 
experiments should be undertaken when the 
receiver has been found to function satis-
factorily, with a view to finding the best 
working voltage for the screen of the H.F. 
valve. More will be said about this later. 
.H.T.2 is the voltage applied to the first 
L.F. valve and this may be at a point round 
about 100 volts. This voltage will be bound 
up with the grid bias applied to the valve 

This view of the receiver 
shows the easg manner in 
which  the  coils  are 

wired. 

and thus the maker's data sheet, or published 
curves should be studied to make certain 
that the correct bias is employed with 
the H.T. 

Tuning 
So much for the application of the various 

working voltages and the receiver may now 
be tested out.  Remember, however, that 
all preliminary tests will subsequently form 
a basis for the adjustment of such items as 

I A SELF - CONTAINED ALL-  ; 
WAVE  BATTERY  RECEIVER 
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the grid-biasing voltage which 
is employed and thus it is wise 
to use the highest value of bias LT-1-
consistent with good  signal 

68• -I 

6 8• -2 
 - 
68-3 

strength.  The H.T. plugs are 
inserted in the following order: 
H.T.3 is the maximum voltage 
and should be connected to the 

H.T. and G.B. and therefore do not expect 
at the first trial to pick up stations from 
every part of the world. To make certain 
that all wiring ift correct, you can adopt 
the procedure of going over the blueprint 
with a pencil, marking out the wires as they 
are put in, or can check each wire in-
dividually when the receiver is ready for. 


