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Gene1•al Notiee-
Government demands for highly sensitive receivers have made it 
Imperative that we SUSPEND for t he time being, the sale of 
communication receivers to the general public. Thi s does not 
preclude the sale to amateu rs who desire to pu rchase an instrument 
for work of NATIONAL IMPORTANCE. 

WEBB'S ARE ABLE TO DELIVER MANY HALLICRAFTER MODELS. 

Private users of communication receivers should be notified tha.t Government 
departments arc using their authority to commandeer equipment which may be 
of use. to them. 
In accordance with a Governm~nt request., access to our books hu revc;ilcd to 
them all purchasers of receivers sold by Webb's. We know that in the present 
national emergency, amateurs will heartily co-operate. 

WEBB'S RADIO 
J4 SOHO STREET, OXFORD ST REET, LONDON, W.l. 

••The Henne of 1he S borl-Win•e \Vorlcl " 
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rutl .. cale 
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Total ; 
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The Universal Avollinor ruts within rcadl of the 
~ous amateur a means o ropid prcdsion tcatlng of 
an accuracy unobtainable with other instruments ln 
i L! class. Its simplicity and veniaU!lty 11111.U short 

_ work or all the nonnal Lrouble trncklng and fault· 
. fi!!ding pmblrms 

22 Banc• ol Direct Kea4!JICI 
D.C. T OLTI 

0- 76 mlllivolta 
0- b volt• 
0- 25 ,.. 
0-100 " 
0-260 " 
0-600 ,, 

A.O. VOLTI D.O. KU.UAJIPI. 
0- 6 volta 0- 2.6 mllllampo 
0-26.. 0-6 
0-100 .. 0-25 
0-260 .. 0-100 
~ Jt o-600 

0- 20,000 ohms ~~~~t:. 0- 6 mcgohmt 
0-100,000 .. 0-2 mcgohma 0-10 ,. 

Compl.U with leads, illler&h••R•a/JI• "•""'"' uip1 ""' lnllMf 
prodl: •M imlrucil4" boolcltt. 

Abo avallabl!I 1 IJ ranp D.C. AvoMlnor. 
"' ELECTI\ICAL HEASUl\ING INSTl\UMENT WriU for f • lly <Uscripliw liUrlll•r1 •n<I ..,"' "' prlul. 

Sol• ProprldoTI •"' M .. •/Mlvrm: 
THE AUTOMATIC COIL WINDl1' • ILECTIUCAL EQUIPMENT c,;: Ltd., Wlndor House, Douclu Stroot, London, S.W. I 

Phone : Vl<1Mlo l-404-7 

PLUGS 
~ 

The CLIX rana• of Aadlo plu .. 11 c:ompreh•nt fve 
to the lut cfe1rH, a nd cove" every conceivable 

purpoM. Broadly, they a re of thrM typ .. i-
i. The renowned "MASTER" pattern with contact-~n formed 

on the Cotterpln prlndple and capable of maki n& perfect 
contact In t.ht crudest form• of 1ock1t. 

l . The " RESILIENT" pattern w1th hellcally 1lotttd contact-pin 
for use wlth accurately bored rlcld·tube aockeu. 

3. The •• SOUD PIN " pattern for u1e In resllltnt sockets of 
accurate bore, 1uch u tho•• embodied In CLIX valve-holders 
panel• and chaul1 1trlp1, 

CLIX PLUGS, SOCKETS, VALVE HOLOERS, ETC., ore conJ/sccn1ly us<d 
for o/)Porotus deJcrlbed In this journal. 

~·lbo>X< 
8rillsll Mechanical Productions Ltd., I, G/lurch /(cf,, Leallierh<Od, S..rrey 

TYPEB 100 

PIEZO QUARTZ 

1 
CRYSTALS -.. 

1or 
Frequency Sub-standards 

A 1oncltudlnaJ mode 100 le.cs. crystal, cround to whhfn 
2S cyde.s of the nominal fr.quency and supplled 
mcx1nted In a fixed air pp mount. of the ,-ua4n t'YP41· 
Temperature: co--affident S puu In 104 per dt&l"M 
Centlcrade chance. 

PlllCE, lndudlns mount ... ... £1 : 12 : 6 

TYPE AT/ 1,000 
For frequency standards opera.tine •t 1,000 ka. tht 
AT/ l,<YXJ b recommended. The crlndlnc and callbr-1.­
tlon a.ccuracy II 0-01 ~. and tht cemP41racure co­
effident Is approxlm•~•lY S cycles at the fundamental 
frequency per decree Centl&rade chans•. Supplied 
mounted tn a fixed air cap mount. I' tn. In dl1mtttr. 
standard t 1n. pin spacln1. 

PRICE ... £J : 5 : 0 

Send a lid. st~mp for our full price list, ind conatructlonaJ d•talla 
of osdllacors for use with Type 8100 ctystal1. 

THE QUARTZ CRYSTAL CO., LTD., 
63 & 71 , Kingston Rd,. NEW MALDEN, Surrey 

Tel~one: Malden 0))4 

Con<roct.o11 to Iii• 8.0.C .. Admlroliy, fl..A.J., Crown Asenu for lho 
Colonies, etc., etc. 
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"NINE PLUS" PRE-AMPLIFIER 
T O-DAY, more than ever, we feel the necessity of keeping in touch with 

other parts of the world by means of our radio sets. On many occasions 
when a s ignal is tantalisingly near reception your receiver's capabilities do 
not quite bring it in. Again, we find a station we are looking for, only co 
find second-channel interference present, ruining the programme or signal, 
or, alternatively, your receiver is not sufficiently selective co separate this 
signa l from those immediately adjacent. 

The 
" NINE PLUS" PRE-AMPLI FIER 
solves all these shortcomings. 

PRICE, COMPLETE WITH THREE 

TUBES .. £6 10 0 

By addlnc two naies of tuned radio frequency 
amplification ahead of your exhtln& recoivcr 
you will "boost" thoio itcnals up a.nythlnc (rom 
1*"6 R poinu, You will elimlnue your second· 
channel interference (the worst bug-bear) and 
you wlll Increase your receiver's selectivity 
many hundreds of times. 

The instrument lncorporate.s the I.ate.st all-metal tubes of Raytheon manufacture and Js complete 
wich sclf-concained power pack and full intcruct:ions are elven for the connection of the equip­
ment co any all-wave or communloclon receiver. Three wave-ranges cover, wlch overlap, 
continuously from 17-100 metres, switch pro'lided. The late.st sllvcr·plated Yudey Switches 
allow of the Instrument bcin& (a) switched on :and In use ; (b) switched off completely and out 
o( use : (c) heater f'ilaments switched on, but ln.strumcnt out of use, ready for immcdl:uc action 
without wahln1 fo,. hcater-s to w1r'm vp. 

Pt.EASE NOTE, WE HAVE NOT INCREASED THE PRE.WAR PRICE dospho huvy 
Increases In mao~rlaJs and costs. 

A NEW RAYMART 

DIPOLE AERIAL KIT 
Many nolse-reduclnc aer'la.ls have been marketed. owing to the 
demand fo,. the reduction of man.made static, and it must be ad mined 
that the majority of these have b..lled signally. lar1ely becau•e either 
the requfromcnu of tho receiver to which It was fitted were not 
known, or. In some cases, an entirely unsuitable aerial for noise 
rcducdon hu been supplied. After extensive research w6 have 
prod uced our NEW DIPOLE KIT, having the following fe-aturff :-

TRANSFORMERS : A new type fully screened t.ransformer is fitted, 
with an earthed electrostatic screen between the primary and 
secondary, ensuring that the coupling Is entlrely inductive on the 
secondary side. There is the choice of matching impedances. allowing 
tho receiver input to be correctly matched to the terminating Impe­
dance of the diPole aerial. This varbble match1ng allows of the 
ma.)(fmum transfer to the Input cfr.cu1t of the receiver. a.nd inumuch 
as to-day's rec.elvers vuy comparatively widely In their Input lmpe­
d1.nccs, this is esscmtlal for opdmum resu1u. 

RAYMART VARIABLE CONDENSERS 

Our standud ranee of micro· 
variables arc of aH-bras.s con· 
structlon with heavy iauge 
vanes and a spt:c:laJ device elec­
trically short~lrcutu the baH­
bearing spindle, 1lvlns nollc­
fr.ee operation' with smooch 
control and avoiding the 
troubles Inherent with old­
h.shloncd plgulls. 
Ceramic insulation {RMX) Is 
tho latest produce of the 
laboratories . • Note how It 
Improves at high frequencies. 

300 S0,000 STANDARD TYPE 
loss f:acror at kc/ s. kc/ s. VCISX IS mmfd. 
Quartz 1.0 I.I VC'40X 10 mmfd. 
u RHX" 4.1 3.1 VCIOOX 100 mmfd. 

PRICE 

1/ 7 
1/ 10 
2/ 2 

AERIAL AND DOWN LE.AO : The new aerlal proper (cop) and twisted 
pair down lead arc In one continuous length, avoiding ioln.s with their 
high resistance, whic.h lower the efficiency of the. aerial considerably. 
The n-ohm down lea.d Is a twisted p;air with waterproof woven 
coverlna over the whole of Its lencch. 

Mlcalu 11.9 18 VCl60X 160 mmfd. • 
Porcelain 70 85 (.00016 mid.) 2/ 6 
Moulded material 100 260 VClSOX lSO mmfd. 

TWO TYPES ARE AVAILABLE: 

DPA.1. Conslstlngoraerbl 
with 30 ft . of down lead. new 
transformer and rull instructions 
for ln•ulloclons 12/ 6 

DPA. l. ldenciul with 
OPA. l. but having 60 h. of 
down load. 16/ 6 

The New Raymore C<Jt410g1.Je shows dozens of New Shortwave ComPontnu. 
/>ost free (or l i d . .s-comp. 

R AQJ.Q.t!f.\RT 
CMttctOftl : W, H, D, 111 ... flfrMOAl.E L Nlf;Vtl•CAU 

(Calculated from power factor' (.00025 mfd.) 2/ 10 
with quartz ta.ken aJ unity at (All types ciln be ganged.) 
300 kc/ s.) 

NEW MIDGET TYP E 

In response to a hi&h demand, particularly from Government Con· 
tractors and Alrcrafc Radio ma.nuf:acturen. for a high frequency 
tu nine condenser, occupylni; a MIDGET (Approx. max. 
minimum amoun~ of spac·e, we TYPE c-ap.iclty) PRICE 
have produced a new nnge of MCl5X 15 p.f. ... 1/ 8 
Midset Mlcro.v.arlablet. Pre- MC-tOX 40 p.f. .•• •.• I/ ti 
clslon built on the sam( lines MCIOOX 100 p.r. ..• 2/ 3 
as our standard ran,ge and with MC7DX Double spiced 7 p.f.1 / 8 
many features not found in any MCISOX Double spaced 
competitive~&•· IS p.f. 1/ 10 

The Shortwave Specialists 

H OLLOWAY H EAD, BIRMINGHAM, 
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A UNIQUE ACHIEVEMENT 

BARELY a year ago the Council were faced with the fact that 3,000 copies of the reprinted first 
edition of Tlie Amat1mr Radio Han.dbook had arrived at Headquarters. \¥ar was imminent, 
yet confidence reigned. That there was justification for this sanguinity became apparent she 

months later when it was reported that the whole of the reprint had been sold. 
Then arose a major problem-would tl1e Council be justified in reprinting again or would it be 

in the best interests of the membership if an attempt was made to prepare a new edition? 
It was fully realised that whilst a reprint would commanq a sale in many quarters the need for 

a thorough revision was desirable. But how could such a gigantic ta~k be undertaken, bearing in 
mind that every man Jack of the Handbook Committee was engaged on vital Government work 
and Headquarters staff was reduced to two members ! 

However, as many hundreds of readers now know, all obstacles were overcome and less than 
tpree months after the first revised chapter had been sent to our printers the new edition was on 
sale-the precise date was July 23. 

This achievement, which we believe will rank as.one of the greatest in the long history of the 
Society, was brought to fruition only through the unflagging energy of the Handbook Committee, 
who, on many occasions, worked into the wee small hours after a full day's labour in other fields. 

The decision to enlarge the scope of the Handbook by the introduction of new chapters cove.r­
ing" Workshop Practice " and " Crystal Band Pass Filters " has already earned high praise from 
many quarters. whilst the inclusion of much new data on such important subjects as Valve 
Technique, Frequency Measurement, and Receiver Design more than compensates for the " go 
slow" order given to the author of the" Transmitter" and "Aerials" chapters. That "order" 
(self imposed by the Committee) does not mean that these two important chapters have been 
neglected in the revision, but it does mean that for obvious reasons, many new developments which 
we should like to record, must for the time being remain undisclosed in print. ' 

The Ultra-High Frequency chapters have been subjected to special attention for the reason 
that this aspect of amateur work is arousing considerable interest among all classes of r~dio men. 
To-day, with U.H.F. equipment in common use, it behoves every member to brush up his know­
ledge of the suJ?ject against the time when it may be needed. The Handbook Committee realised 
when revising these chapters, that a good deal must be left unsaid, but in keeping with their avowed 
intention of producing a manual as comprehensive as present circumstances permit, they have 
included as much new material as sagacity reasoned was essential and permissible. 

(Con.li1111ecl oi•· page 60) 
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A NOVEL ROTARY.56 Mc. BEAM AERIAL FOR 
RECEPTION 
By L. H. WEBBER (2CPW) 

SUBSEQUENT to the construction. early in 
1939. of a two-valve quench receiver. a number 
of aerial experiments were carried out in the 

56 Mc. band. The outcome of these tests (brief 
details of which follow) was the construction of a 
beam aerial structure whlch could be employed in 
either the vertical or horizontal plane and which , in 
either position. was fully rotatable. 

The experiments were carried out with the 
assistance of Mr. J. Noden (C6TW), to whom the 
writer expresses his indebtedness. The transmitter 
at the latter station employed an input of l · 5 watts 
and was used in conjunction with thfee different 
aerial systems, viz., afLxed vertical dipole. a rotatable 
horizontal dipole, and an 87 ft. horizontal end-on 
\vire. The first aerial . employed for reception 
consisted of a fixed vertical half-wave dipole '<vhlch 
was later adapted to allow of its use at will in the 
horizontal plane, its direction then being N.E./S.W. 
A scrond aerial took the form of a half-wave vertical 
dipole and reflector, the whole rotating through an 
arc of 180°. 

A summary of the resul ts obtained from the th.rec 
arrangements showed that the addition of a reflector 
increased signal strength by between one and two 
" S " points. l~urther, the controllable orientation 
of the secoud system resu lted io a definite gain of 
up to t · 5" S " points, depending upon the position 
and type of transmitting aerial. It was obvious that 
a definite advantage would accrue if the three aerials 
could be combin ed into a single system . The 
problem was finally solved as described. 

The Hast 
In the original experiments it was necessary to 

raise and lower the mast in order to carry out 
adjustments. Therefore to obviate this drawback 
it was decided to make the new design of the lattice 
type and strong enough to be climbed. The mast, 
which is shown in Fig. 1, comprises two lattice 
sections. each 16 ft. long, with a third section 10 ft. 
Jong. The sido members are made of 2 in. by 2 in. 
timber. the cross and diagonal members being 
2 in. by l in .. held together with 2 in. and 2! in. 
round wire nails. Although the mast bas a base of 
2l ft .• greater rigidity would be obtained if this 
could be increased to ·l or 5 ft. Space liu>itations, 
however, did not permit of a larger base being used. 
The horizontal members in the bottom half were 
spaced 2 ft. 6 in. apart, and in the upper half 2 ft. 
At the top of tbe upper section is fixed a platform. 
having in the centre a hole slightly larger tl1an the 
single mast, whlch carries the rotary beam. 

Four feet below the platform is fitted a horizontal 
cross member, in the centre of which is d riven a 
4 in. nail pointing upwards and entering the end of 
the single mast. The top end of the single mast is 
drilled to a depth of 6io. to take the brass tube, in 
the bottom of which is placed a ~ in . steel o r brass 
ball. Reference to F ig. 2 will ·make clear these 
details. 

The Platform 
The platform is 15 in. long, :l in. wide and 2 iu. 

thick. At each end steel bands are fixed, li in. wide 
and nr in. thick. A j- in. diameter spindle is passed 
through the centre of the pulley and platform. the 
securing nut in the platform being fitted Oush with 
the top. The length of spindle below the p ulley is 
about l in. longer than the depth of the top of the 
t ube to the ball, as fitted in the single mast previ­
ously mentioned. The cords operating the rotating 
gear are taken down the iliside of the mast and 
fastened to a similar sized pulley fitted in a con· 
vcnient place, about 4 ft. from the base. 

'o 
-~ 

Fig. I. 
Constructional details of lattice mast used for 56 Mc. 

rotary beam aerial. 



THE T . 6- R. BULLETIN, August 1940. 

The Main Beam 
The construction of the main beam, which 

measures 2 in. by 2 in., can be followed by reference 
to Fig. 3. It will be noticed that between the two 
collars the wood has been rounded off for the purpose 
of facilitating easy r otatio11 from the vertical to the 
horizontal position. 

Fig . . 2. 
Details of bearing used to support rotating element. 

Two short arms about l 0 in. long are mounted 
to the outside of one of the collars, at the ends of 
which cords are fitted. These pass down inside the 
mast to the base and enable t he position of the nerial 
to be altered as required. The arms arc fitted on 
either side of the collar, one of which points upwards 
at an angle of 41;•, and the other downwards at a 
similar angle, assuming the aerial is in the horizontal 
position. Dowel pegs projecting about 2 in. arc 
titted in the rounded portion of the main beam, and 
act as stops. · 

If an arrangement consisting of dipole, reflector 
and director is titted, it will be essential to have the 
top single mast. not less than 6 feet clear of the top 
of the lattice mast, as the point of balance of the 

33 

main beam brings the aerial proper very close to 
the mast. 

The Aerial and Feed~rs 
The radiating members are made of copper tubing, 

each arm being 4 ft. 1 in. in length, suitably mounted 
on porcelain stand-off insulators, a gap of 6 in. 
being left in the middle. The " Y ... portion, 
terminating in the feeders, is also 6 i.n. Jong. 

The original feeders consisted of twisted flex 
dipped in hot beeswax to effect weather proofing, 
but when these were used a strange effect was 
noticeable during periods of heavy rain following 
thunderstorms. A sizzling sound was produced in 
the telephones ; the strength, which was often as 
high as 54. depending upon the nearness and 
severity of the storm. The effect gradually 
diminished as the rain lessened. 

The feeders now in use consist of rubber-covered 
18 S. W.G. tinned copper wire, of a total diameter 
of ?, in., and twistlld to give approximately 3 
turns per 2 in. length. At the point of fanning-out 
for attachment to the aerial each leg i.s passed 
through one hall of a rubber ball, ns shown in Fig. 3. 
This arrangement has proved very effective in 
reducing the peculiar noise referred to, whilst 
lessening the accompanyi ng drop in signal strength. 

Reception was most consistent and satisfactory 
when the aerial was in the vertical plane, with a 
vertical dipole in use at the transmitting end. 1! 
one end of the link used a vertical and tho other a 
horizontal dipole, the si~al strength fell from 58 
to 53, bot with both aenals in the 11orizontal plane 
t he average strength was 55 to SU. 

Conclusion 
The writer will appreciate hearing from other 

members who have constructed rotary beams for 
56 )Ic. and higher frequencies. Only by lhe pooling 
of electrical and mechanical ideas can the art make 
full progress. 

Fig. 3. 
Rotating beam assembly. 
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THE IONOSPHERE & RADIO TRANSMISSION• 
PART II 

We loavc pltasure i11 publislii11g, by the kind permissio11 of IM U.S. Department of Commeru, 
furllur extensive extracts from LeUer Circular 576. 

Part I appeared in the July Ul40 issue. 
Regular Variations of Ionosphere Characteristics United States the differences from theNJashington 

values appear to be negligible, but the values in 
Alaska and in the Canal Zone are somewhat different. T

HERE are three principal types of variation of 
critical frequencies which arc fairly regular with 
time. These are diurnal variations, seasonal 

variations, and year-to-year variations with the 
sunspot cycle. 

The diurnal and seasonal variations of the critical 
frequencies ol the normal E layer are particularly 
regular. The critical frequencies vary with the 
altitude of the sun, being highest when the sun is 
most nearly overhead. T hus the diurnal maximum 
of the E critical frequency (fE) is at local noon, and 
the seasonal maximum is in m.iclsumn1er. At night 
this layer usually does not rcfiect waves o( frequencies 
hii::hcr than about 1,000 kc. 

The diurnal nod seasonal variations of the critical 
frequencies of lhe F, layer at Washington are quite 
different from those of the E layer. The winter Fi 
critical frequencies exceed any regular critical 
frequency found during the summer. Io the winter 
a broad diurnal maximum occurs in the daytime, 
centred around 1.00 p.m. local time. In the summer 
a broader diurnal ma.'<imum centres about sunset. 
During the night the winter critical frequencies are 
usually lower than the corresponding summer values. 
Thus the highest F 1 layer critical frequencies <><:cur 
during the winter day. and the lowest 1' layer 
critical Crequencics occur during the winter night; 
the summer day and night values arc between. 

The F, virtual heights arc much lower durini; a 
winter day than dudng a summer day. The F 
virtunl heights at night are about the same in winter 
as in summer. 

The seasonal effects in the ionosphere synchronise 
with the sun's seasonal position, not lagi::ing n 
month or two as do the seasons of wcalher. Winter 
conditions in the F. layer obtain choring a period 
of sc,·cral months Crom about October to March, 
and summer conditions for a period of several 
months from about April to September. Around the 
equinoxes there is a transition period of a month or 
two in whfoh the change occurs between wiuter and 
summer conditions ; in these transition periods the 
ionosphere characteristics (except for the effects of 
sporadic E-sec later) fiuctuate between winter 
and summer conditions, and are thus more erratic 
than during the rest of the year. 

There arc important changes in ionosphere 
characteristics in the I I-year sunspot cycle. From 
the sunspot minimum in 1933 to the sunspot 
maximum in 1937 the F and F 2 layer critical 
frequencies doubled (for most hours of the day), 
and the E layer critical frequencies became I· 25 
times as great. A consequence is that the best 
radio frequencies for long-distance transmission 
were approximately twice as great in 1937 a.~ in 
193:.1 (except for summer daytime, when they were 
a bout I· 5 times as great). In about 1944 they will 
return to minimum values. 

The condition of the ionosphere varies somewhat 
with latitude. For all latitudes of continental 

Application• to Radio Trantmiulon 
Fro"1 the vertical-incidence critical frequencies 

and virtual heights of lhe ionosphere layers. at any 
given time, it is possible to calculate the upper limit 
o! radio Crequency that can be transmitted over any 
distance. The calculated values of maximum usable 
frequency are found to agree with direct observation 
of radio transmission over such distances. The 
maximum usable frequencies are nearly the best 
frequencies to use (see " Optimum F requencies"). 

\Vhen radio waves arc transmitted along the 
earth over any distance they strike the ionosphere 
obliquely (Fig. l). Such obliquely incident waves 
can be reflected back down with lower ionisation 
densities than can vertically incident waves. It 
results that lhe larger the angle of i.ncidencc (angle 
of wave path with the vertical), i.e., the greater the 
transmission distance, the higher is the upper limit 
o( frequency of waves that can be reflected from a 
layer of given ionisation density or critical frequency. 
This upper limit o( frequency, for transmission via 
an ionosphere layer for a particular time and trans­
mission distance, is called the maximum nsablo 
frequency. 1t may be calculated roughly, to a 
first approximation, by multiplying the critical 
frequency of the layer by the secant of the angle o( 
incidence. 

The accurate calculation ol maximum nsablc 
frequencies from vertical-incidence critical frequen­
cies is complicated. For convenience, typical ,·alues 
for the conversion arc given in the following table:-

TYPICAL AVERACE RATIOS OF MAXlMUM USADLS 
FRRQUB1'CY TO CRITICAL FREQUl!NCY 

(FOR ONE-HOP TRANS~llSSlON) 

\Vinter­
Midnight F 
Noon F 1 

I _ Distance, km. _ _ 

~1 1.000! 1.500~ 2,G-00 3,500 

1· 2 l ·G 1·8 2· 8 1 2· 9 I 
1·2 1·6 2· 1 2·9 3· 4. 

Summer­
Midnlght F 
Noon 1'2 
Noon F 1 
Noon E 

Sporadic E • 

l · 2 
1·2 
I· 3 
2·0 

2·5 

1· 4. l· 7 
1 ·6 l · 8 
2·0 2·7 
3· 4 4· 4 

4 ·2 5· 1 

2· 4 12· 81 2·5 2· 9 
3·6 

l ! 
• Sporadie E tran.sMiuio,. W no tritical /rtq1«my. Tlr4 r:alw4S 
iJct'tt "'~ ,.Jlos of Ma.ti"o'"'*' u.soble Ju11•11My "1 tltt. •P_proxirule 
upfu:r linul o/ /uqwmey o/ .'"' f'-'o"t.L' 1po,odi.e B 'l/ft'dio"J .al 

rtrltt-al uwi4t-nt.1. 

To obtain the mr1x imum usable frequency for 
transmission over a given distance by way of a 
given layer, ?tultiply the critical frequency by the 
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ratio given in the table. Where blanks appear io 
the table and for distances over 3,500 kilometres 
the distance is too great for ooe-hop transmission, 
i.•., transmission over such distances requires 
multiple retlcction from the ionosphere with inter­
vening retlection from the ground. Information is 
given below on such multi-hop transmission, for 
which calculations must be made separately for each 
hop. 

1'hc distance, at which a given frequency is lhe 
maximum usable frequency, is a lso the mmimum 
distance over which that frequency is receivable. 
This minimum distance for any frequency is called 
the skip distance; at any less distance it is im­
possiblo to receive on that or higher frequencies 
(except for sporadic or scattered rcflcctions--see 
later). 

The highest maximum usable frequencies (in 
north temperate latitudes) occur during lhe winter 
day. and the lowest during the winter night. The 
summer values for both night and day lie between 
these two extremes except as modified by sporadic E 
or scattered reflections. 

Maximum Usable Frequencies over l ong Paths 
Since the local time of day, and hence the iono­

sphere characteristics, may vary a large amount 
throughout a long transmission path, it is necessary 
to consider whnt part of t he path determines tho 
conditions of tran.smission. For single-hop trans­
mission, i.e .. for transmission by a single reflection 
from the ionosphere, it is the region half-way be­
tween the transmitter and receiver whose conditions 
determine the transmission, be<:ause it is U1cre that 
the reflection from the ionosphere takes place. In 
the case of multi-bop transmission, i.e., when the 
radio waves are rcfiected from the ionosphere, then 
from the ground, then back to the ionosphere, etc .. 
the determining conditions are in the middle of each 

ho~iic maximum possible distance of transmission 
by a single hop, i .e., reflection from any one iono· 
sphere layer, is limited by the geometry oft.he earth's 
surface and ihc layer, and also by absorption or 
other limitation at the ground of those waves which 
are nearly tangential to tho earth's surface. Tt is 
found in practice '!:hat the minimum ansle with the 
ground of the tadio waves transmitted or received 
(overland) averages about 3~0• From these con­
siderations the geometry indicates that the maxi­
mum distance along the earth by a single ho1> is 
ordinarily about 3,500 kilometres for the F 1 layer, 
and about I, 700 kilometres for the E layer. Single­
hop transmission may sometimes be possible at 
greater distances than these, while at the same time 
multi·hop transmission over the same path may be 
more efficient. 

Calculation of the maximum usable frequency for 
multi-hop transmission is necessarily somewhat 
complicated. In t11e first place, it is necessary to 
consider the time of day of the locality where each 
retlection from the ionosphere layer takes place. 
T ho maximum usable frequency is the lowest one 
of the several corresponding to the times of day at 
the localities where rcJlection takes place, i .e., at the 
midpoints of the successive hops. 

Bec.-iuse of the variation of ionosphere character· 
istics wilh longitude, ditferent frequencies may be 
necessary for transmission in different directions 
from a given place. For example, around sunset in 
winter, lower frequencies are used in . transmitting 
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eastward than in transmitting westward from the 
same location. This does not mean. however, that 
ditfereot frequencies would be necessary or desirable 
in opposite directions over the same path. 

For very long paths in which widely different 
longitudes (i.• .• times of day) are involved it some­
times happens that tho waves travel different parts 
of the way by different layers. For such cases it 
is necessary to take account of tho heights of the 
different layers to determine the lengths of the 
several hops. 

The waves reaching a given point may be a 
combination of waves having travelled by different 
numbers of hops. For each of these it is necessary 
to take account of the time or day and to consider 
which layer is effective for the locality where each 
reflection from the ionosphere occurs. 

Optimum Frequencies 
It is found that in general (especially in the day­

time) the absorption is greater, i.•. , received intensi­
ties arc less, as the frequency is lowered below the 
maximum usable frequency. Thus it requires much 
greater power to get satisfactory communication on 
frequencies very much below lhe ma.xi.mum usable. 
On the other hand, it is necessary in practice to use 
a frequency somewhat below tho monthly average 
becouse of the .variabiUty from day to day. which is 
generally within 15 per cont. of the monthly average. 

Fair efficiency ol communication is usually pro· 
vided in the daytime by frequencies dO\vn to about 
50 per cent. of the maximum usable frequencies, and 
at night by frequencies clown to somewhat less than 
:;o per cent. ol the maximum usable frequencies. 
Definite limits cannoi. be set, because there are large 
irregular variations of absorption with time. At 
frequencies near the maximum usable frequencies 
there is relatively liltlo difference between night 
and day absorption . As the frequency is lowered. 
however, Uie daytime absorption increases relatively 
much more rapidly. 

It is desirable therefore to use frequencies not 
much below the maximum usable. A satisfactory 
general rule is to uso n frequency between 50 per 
cent. and 85 per cent. of tho monthly average 
maximum usable frequency for the given distance 
and time. It is not ordinarily possible to keep 
changing frequency continuously, so some such 
range of choice is necessary. Below 50 per cent. 
the received waves may be too weak for use, and 
above 85 per cent. commirnication will be impossible 
on some days because of the variability from day 
to day. 

The optimum frequencies were much higher in 
1937, the time of sunspot ma..'<imum, than in 1933, 
the time of sunspot minimum. The next sunspot 
minimum will be about 194-1, and it is lik~ly that 
the optimum frequencies will decrease till then, 
reaching values somewhere near t hose of 1933. 

(To be co11c/11ded next mo111/1). 

G.P.O. 
tl11cle Geor.111 ;s 1111tel1 improvul 
Si11ce Ms 1"x was remov1d. 
Freed from BCC. aggrusiot1, 
B e walks tll• street with stlj-possossion ! 

Dud. 
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PORTABLE MOBILE ON 
By C. H. L . EDWARDS (CST[.), A.Jl'f.I.E.E. 

The followi>lg aecou11t of portable mobile experimmts canied 0141 prior to 11'e 011tbreak of hostilities 
will interest all rtadtrs who havt in past days worked 011 "the top ba>td." 

THE writer has decided to record details o r some 
pre-war mobile experiments carried out by him 
on the l · 7 Mc. band in the hope that they will 

be <>f interest to fcUow enthusiasts. Tests were 
also carried out in a li ke maru1er on 56 Mc., but for 
the purpose or t his article, only the former band will 
be dealt with. 

Car Equipment 
The car used for the tests was a 1939 Morris E ight, 

in which was fitted an Ecko broadcast 'receiver. 
This proved a very useful asset, as the H.T. supply 
to it was obtained from a small rotary converter 
fed from the 6 volt car battery, giving a smoothed 
output of 240 volts at 60 mA. By means of suitable 
switching the H.T. was brought out to a small 
distribution board fitted. ro the dash. t o which was 
also connected the 6 volt term.ina ls of tbe battery. 
A spare battery was carried under the bonnet, the 
leads from which were also connected to the distribu· 
tion board. 

The transmitter and receiver were mounted in a 
wooden box measu ring 16 in. X 8 in. X 8 in .. which 
fitted comfortably in the passenger-well under the 
dash. This was divided into two parts, the top 
housing rhc rccei ver. and the bottom the trans­
mitter. In the lid were mounted t he aerial loading 
coil (with its ru;sociatcd condenser) and a small 
absorption meter for frequency checking, the 
indicator lamp of which was screwed to tbe front of 
tbe panel. This latter piece of equipment was found 
to be necessary, because as the transmitter was 
made regenerative in order to secure ma.ximum 
output from the low power available, it became 
essential to maintain a continuous check on the 
operating frequency. Room was also found for a 
'phone monitor to check speech quality. 
Transmitter and Receiver 

The transmitter which wa.~ of the modulated 
crystal oscillator type also proved to be quite capable 
o r producing good c.w. as weU. Originally tw<> 
6L6G's were used , but these were later replaced ' 
by two 6\ ' 6's which were found to be more efficient 
on the lower H .T. voltage. AdclitionaUy they were 
more economica l in fi lament current consumption. 
On the side of the box was fitted a 3,000 ohms 
slidfog resistor by means of which the H.T. voltage 
could be varied if lower power was desired. The 
microphone which was of the ordinary Post Office 
solid back type, was mounted in a bakelite tooth 
denture box cut to suitable size, tbe lid being 
secured by three small screws after the microphone 
itself had been suspended in the box. A file hand le 
completed flti$ unit, excitation being obtained from 
the car battery. The send-receive switch was also 
mounted on the transmitter panel. This changed 
over the aerial and switched both H.T. and L.T. to 
the transmitter ai1d receiver as required. • 

The receiver, when first constructed, employed a 
straight detector and A.F. circuit with reaction, but 
an untuned R.F. stage wa.s added later which gave 
a little more gain. It was not possible to screen this 
stage, as g reat d ifficulty was experienced in wedging 

in the extra components needed. The valve line up 
was as follows: RF. ($610), Det. (PM6D) A.F. !DES). 
all of wbfoh were old 6 volt valves fonnd around about 
the shack. The output was wired for two pairs of 
telephones plugged into tbc front of the panel. Two 
H.T. and two L.T. leads fitted with small plugs were 
brought out for connecting into the distribution 
board on the dash. The complete unit could be 
loaded into tbe car and wired up in nuder one minute. 
Practically the whole of the gear used was collected 
from the ju11k box, the two 6L6's being the most 
expensive item. 

Aerial Arrangements 
For supporting the aerial, three 7 ft. lengths of 

1 in x 1 in. oak were used . These were cut in 
the centre and rounded off to take acooduit!errule, 
so that they could easi ly be packed away into t he 
back of the car when not in use. Two masts were 
carried on the front bumper and one 011 the centre at 
the back, wooden cleats with wing nuts being con­
structed to slide over the end of the bumper for 
clamping the masts into position. No other support 
or guide wires were used yet the masts were found 
to stand up securely when ru nning the car at 
speeds up to (15 m.p.h. 

The only aerial used was an end-fed Hertz 28 ft. 
in length, loaded to resonance by the coil and con­
denser, mounted in the lid of the transm.itter. The 
aerial was made in the form of a V over the top of tbe 
car, and anchored to an insulator on the roof, from 

Fig. I. 
Circuit d iagram of Portable Mobile I . 7 Mc. transmitter 

used by the author. 
Cl .01 1~F. RI 100,000 ohms. 
C2 .00025 [J.f Mica. R2 650 ohms., 5 watts. 
C3 ·006 [J.f . A Crystal. 
C4, 6 . 0002 1~F. J Microphone Jack. 
CS 25 1-'F· RFC 2 mH. choke. 
Cl . I [J.f. CH 12 H., 125 mA., 250 
X Indicator lamps. ohms. C hoke. 

VI, 2 6V6 valves. 
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FOR HIGHEST EFFICIENCY BE SURE You USE 
~ ~ a 

SHORT WAVE COMPONENTS 

EDDYSTONE Flexible 
Coupl•r· Free from back­
luh but very flexib le, thll 

:'::~i!s. b~~.~~ :f.1/.nin~:~ 
Inion. For 1 .. 1n. spindles. 
No. 100'1 1/ 8 

••• '--

~ .!. 
® 
@ 

' I 

EDDYSTONE 
Ad juatable 
I n sulat e d 
B racket for 
mountln& com­
pdnentJ whfth 
are controlled 
from an exten· 
s.ion spindle or 
flex1ble coup· 
ler. The Insu­
lated portion, 
made from 
D.L.-9 hlsh­
fre.quency di· 
ele~rlc. ts ad­
justable. 
No. 1007 1/ 1 

EDDYSTONE Short-Wave H .F. Choke with 
patented low los.s and connecdon O .L.·9 formen with 
spaced honeycomb wound c.olls. O.C . rc-.sinance 
22 ohms. lnducunc.e l · lS mllllhenrles. S · 180 metreJ . 
No. 1010 . .• 1/ 2 

EDDYSTONE Ext.en1ion Control Outfit. made 
from precision drawn paxolln t-ube. Cannot warp or 
bend ; insulating part 4 in, Iona:. 8rus Insert 3 fn. Ion • • 
No. 1008 ..• ..• ... . .• ... . . . 1/ 5 

EDDYSTON E FNquentlte. Insulator for carrying 
H.F. leads through metal baseboards with minimum 
loss. No. 1018 ... •.• ... •.. . .• 1/ 1 

No. 1095 

EDDYST O NE Pillar 
Insulators. made of 
clued Frequentite and 
tested to a breakdown 
voltqe of 30.000. In 
two ty.,.s, one hav1n.c a 
l BA flxln& bolt and 
wing nut, the other a 
heavy duty plug ~nd 
socket flttln& with sol­
derln.c ta.a connec:tlons. 
No. ICM9 ••• • •• 1/ 8 
No. 1095 •.. . . . 1/ 10 

ORDER 
No. ICM9 

EDDYSTO N E All ­
Wave H .F. Choke. Low 
lou O.L.-9 former 
with two section honey· 
comb wound colls. Ono 
screw flxln1. Waven.n1e 
12·5 to 2.000 metres. 
Self capacity 2·4 m.mrd. 
Inductance 17·9 mHll­
henrle-.s. D.C. rest.stance 
60 ohms . 
No. 1060 ... • •• l / J 

EDDYSTO NE N ew 
Type H icr·oden••r'• 
with Improved O.L.·9 
Insulation. 
No. 1094. 18 m.mld. 
hlch-voltace type. Mini­
mum, 3 m.mfd. Maxi· 
mum, 18 m,mfd. D.C. 
flash-over volta,e, 3,500 
volts . . . . .. 4/J 
No. 1119. 40 m.mfd. 
hlch·volu.ce type. Mint· 
mum, 3 ·8 m.mfd. Maxi· 
mum. -40 m.mfd, O.C. 
fluh"°ver. l.300 volts 4/ f . 
No. 1093. 60 m.mld . 
hlch-voltaco type. Mini­
mum, 4 m.mrd. Maxi­
mum, 59·5 m.mfd. O.C. 
flash-over, 2,300 volts. 

4/ 11 
No. 1131. 160 m.mld. 
Minimum, 4 ·7S m .mfd . 
Ma_xlmum, 161 m.m(d. 
O.C. flash.-over voltaae. 
1,000 volts ... . .. 6/ 6 

FROM YOUR DEALER - OR WRITE OUR SERVICE DEPARTMENTS­
London Service : Wtbb 's Radio, 14 SObo st., W.1. Birmingham Service : Wtbb's, 41 Carn L111t 

MANUFACTURERS : 

STRATTON & Co. Ltd. BROMSGROVE STREET, BIRMINGHAM 
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to it'' -
If you want to get right 
down to a speedy and sure 
way of becoming a highly 
efficient operator, get It-

Fill in the CouP<>n below 
and receive full details of 
the following Candler Gode 
Courses. 
JUNIOR Scientific Code 
Course for besinners teaches 
all the necessary code funda­
mentals scientifically. 
ADVANCED High - Speed 
Telegraphing for operators 

who want to increase their w .p.m. speed and 
improve their technique. 
Telegraph Touch-Typewriting Course for 
those who want ro become expert in the use 
of the typewriter for recording messages. 

C-o,,,su· supplied on Calls or ill ontlt.ly payme-.l J11ms. 

SPECIAL NOTICE TO 
ALL CANDLER STUDENTS 

We are compil ing a register of the present 
speeds of all Candler students in Great Britain, 
who are capable of both receiving and sending 
at not less than 12 w.p.m. 
When forwarding this information to the 
London office, please state whether you are 
holding a position as a wireless operitor. 

• •11•11llJti •11•••'1u•1!1ll1'liJlhll1.>l1t, luC 0 u PO N1•111~1~1.\1.tJtt; 1l11'h111.•11 1111•1111ll•ti.~ 
? PleMC send me Free and without obligation a copy of ~ 
j the Cnntllc.r " Book ot Facts." ~ 

~ NAME ---- ~ 

~ ADDRESS ! 
~ l-

-~ { 
":;. Post Coupon ;n Id. unseoltd envc7QPe to London Mono1er • 

I_ CANDLER SYSTEM co. i 
(Room 5S), 121, KINGSWAY, LONDON, W.C.2. • 

i Can4/u System Co., .Afh••ill•, North Carolina, U.S.A. { 
~ 8(40 ~ 
:\•ti ..,._, llll\.tl1'11A'lt1''11"1"'9~fl•t• l1l"fl"•1·~,flh"'4"""''' ''"'"''"''"'"'"' '"''"''n'''•-.1t1 ,i. 
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!!!!!!!i!!!!!!!~ I: LE CT RADIX !i!iii!!!!!i!!!!!!!~ 
DDC.MJPANTA VEST POCltET TESTER tt/ S 
A wondt-.rfully vdNtile movinc·iron multi-raniie meter 
for .el"Vict: on A.C. or 0.C. jobrs. No ptojf;ctinr s 
t•rminolt. THREE ron.., of volt>: 0-15. 0-ISO. 
0-300. In bJ•ck O.\celite ctte. Measures onJy 2t in. by 
2:)- in, 19/ 8. Stodc retlina low: ctn.not re.Pf9\. • ,,#'' 3/9 MILUAMMETERS. Pol•rited F.,...nti without 
calibration. Bac:·k of c-nel txpe. u iUus .• 8 m.a. full ac:ale. 
Plain .ule and I-in. needle with mia panel. Gnat 
barpin *1 3/ t post fret-. 

§ 
CHARGE METERS. Wotton Mocl•l 3>1. Central 
t.eto 1 to 15 amps •• pol. maa. ckad beat. Fluah panel 
2f-.in. dial. Sale prioe. S/ •. Weston 0 t·o 30 mA., mov. 
ooil millammden, *lf,/ .... Hoyt CZ mew. coiJ milli­
ommctcn, 2S+2S mA., 17/ 6. 

H:F. AERIAL RADIATION METERS. Fl•t .., .. 1. 
2l·in. dial. Hot witt. 0-500 mA .. 1( 6: 0 to 2 ampe .• 
12/ 6; 0 to 2j amps., 12/ 8. ) .. ,in. dia ditto, ()-4 amp_s .• 

21/ ... Panel 4--in. dial. 3 unpe., £110.. : 7-in. djal, 2 to IS ampt., £1 lSt. 

METERS. Lincn:'WI/.' 0.1. & Calvo•. Two tantu with three tenninals 
for circuit tntina, 15 "• Hori~ont.al Silvc.rtown G..Jvos, 7/ 6. 

CELL TESTERS. M .. .., 3-0-3 .. 1 .. movinr coa. 17/ &. 
EWOTr BATTERY TESTERS. Covernment Mocld 108. Movin1 
Coil Am.,...r and .,..d.G Rheostat. 37/ 6. 

ELECTRIC IMMERSION REA TERS. Sav• coal. Armou.r.G beth 
ortank~_wit~ Ra. l,000""1lU, Z30 volu., ZS/ ·. 
RESISTANCE MECCERS. Dir.a R..din• .001 ohm to 10 .,,.... 
Lonr tca.le dial for Ruittance meo.surements, from 15. 

Sll.VERTOWN Port.bl• Test..-. Combines Wb.at.tone Brido•. Calvo. 
ahunu and ntios, u new. £8. G.P.O. Plue-in RW.tancc Boxes lo 8,000 
oh.,,.. Pl/ •. 
METERS. We have a la.rae ...-_ftttion with dialt from 2 in. to 8 in. 

METER MOVEMENTS, with maa ncti. awitchboard •iic-. with movina 
coil on >ewc.lled pivot. for home made rclA)·~ or mdus, 5/ - each to de":..r. 
Movcmcnu from A.C. Unit Recorckn. induction motor, marnct btalt.c, 
reu to S di•I• to 10.000. 5/ -. 
WAVEMETERS. Service Station Tes.ten in eoliahed 11\ahoiranf cue 
with 2-ranite: switch and wavc--lc.nlllh condentet. Sale priec. 32/ 6. Lona­
wave A.T.M .. 17/ 6. Wave Trap Station Sclcctott., MArconi, 12/-. 
TOWNSEND WAVEMETERS, Model N.M.T., in double·lid ..... 
Ran,e 190 m. lo 3.000 metus, end will ~ncrate wavn KO.Jrttely over 
this J,.nd. A £ 10 W•vemc:tcdor 70/ ·. 
DIRECTION FINDERS. M• rconi B.T. Rad:ioaonicunet«-n. for aM:Ct• 
t•injna direct from where wirelc" airnab are eominr. in poli.hed cabinet 
9in X 10 in. X 11 in. with dirccti~~intcr. Price £3. Listed £40. 

. POWER ALTERNATORS, H.F .• 500 
· ~.., eydes. 20 amps., 10 voltt with coupled 

escitet, U 10.. Worth ttd>le. Ditto 
double. lype W. SOO c.vckt. 100 volt•, • ~o •"'k~~Y3 amco~rui°S: 

\l' 
,·. I"~ 

·.:I. ·, '\1> • ,o:t:."i.: .. , , ... ' f ........ •;JIS< 

For D.C. mains to 230 v. A.C. out­
put. In .ilcnee ad>inet. with filter. AU 
1ius in atod:, from 15 watt• upwatds, 

30'. SO, 100. 200. 400 •nd 800 wo.tts; 
I lrw .. Ii kw .• etc. Also SO-watt 
aiu. 12 volts and SO volts in­
put . T.v:r. Sm, 6 volt• co 
A.C. 'IS/ •. 

.. I~ 
.. "'. :lt J. h- .: . . :J~ 

MOTORS. We atill h•ve• aood stock of f,.ctio""l H.P. motors: A.C. 
and O.C., aa well u brre mac-hintt of all ai:ees and types. Write '°' 
dcuils and prict-J. 

PHOTO CELLS. R.C.A. C.e•ium Vacuum. £5 list. for 8 
'lf5/ .. Electro· Photonic olioto-cclls: .. ..,..,. E.M.F. 
under liaht. I} in. by i in .• 22/6. Disc S.l•nium C.llt, 
liaht to d.rk rieaistance n.tio mount«t in cue, 10/ 6 • 

CATHODE TUBE. N.w. 8-in. scrttn. Edisw•n. l3 10.. 
Cl.£ARANCE SPEAKERS. mov. ooil. mains, cone 
da.maa-t"d. 2/ 6. \Vich •P«<-h transformer. 3/ 6. 

PMtafe on either, 1/ - . 

VARIABLE CONDENSERS • . OOOS mid. Teked• l/3 • 
• 0007S Polor Compo•. I/ •: S.W. Formo. 2/• : J.B. Mido•t.0001: 1/ 6 · 
2-oont v•riJobi< •. 0805. 1/ 6 ; 3-v•n•. 2/•. · 
BUTTON MICROPHONES £or sound det•ction. UoU>lly sold ot 3/6 
Our price hu always been 1/ - . \Ve ,have supplied thousands. • 
Stamped envelope mu$/. be endosett /or Bargain Lisl or for nplie1 

to ~11quiries. 

ELECTRADIX RADIOS 
218 U PPER THAMl!8 8TRl!l!T1 LONDON, 1!.C.4 

Ttlephon•: Cenlral 4611 
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which poinl it was brought inside by means of an 
insulated wire, uia the window, as shown in one of the 
photographs. 

Practical Tests 
First tests were carried ou t from the writer's 

garage during the winter of 1938, when contacts 
were establbhed with C4AT and C6NC a bout four 
miles distant, both of whom gave Qli R7 reports. 
The car was then taken on to the road and a five 
miles circuit of the district made with 2CKJ assist ­
ing. Llnlike 50 ~le.: no faning-off in sii,'Tlal strength 
was reported wbcn pa.<1Sing under trolley bus wires 
o r close to steel con,tructed buildings. in fact 

Fie. 2.. 
The aerial system used by G8TL for Portable Mobile 

e><perlments on 1, 7 Mc. 

consistenl S i signals \\ ere reported during the whole 
of I.he test. A rel!Ort was later received from a 
listener in Southend (3~ miles distant ) who was able 
to hear perfectly both sides of a conversation. 

A schedule was next arranged with C:?CD, 2XP, 
4AT and 6HU for the following Sunda y, but this 
was eventually cancelled because the writer and 
2CKJ were continually stopped by the mobile police 
on the Sou th end road who were suspicious of our 
intentions I \\'u found this to be our one trouble, 
until eventually it was settled amicably at Police 
Headquarters I 

One of Ute most interesting and widely advertised 
tests was one carried out in lhc early morning in 
conjunction wilh tho fixed stat.ions G:?XP (llfo rd), 
C3ZJ and C·IAU (Charlton) :tnd G·IDD (Shortlaods). 
The proposed routo was from ll ford to Darking 
thence "'" B lackwell Tunnel to llln.ckhcath Common. 
On leaving lllord, mobile contacl was made with all 
statiol\8, a report or S 7 being received from CZXP 
and an average of Sli from the s tations across tho 
Thames. The first stop, mad() in a road near the 
Tunnel, brought many householders out o( doors 
apparently because our transmissions were break ing 
through on t heir llCL receivers I Discretion being 
the better part of valour, we moved on and passed 
through the Tunnel without further incident. 

After staying an hour on Blackheath Common 
collecting reports, we commenced our homeward 
journey. As expected, all s tations disappeared 
when entering the Tunnel. butasC4AU had reported 
that be thought be was able to trace our carrier when 
\Ve were transmitting on the outward run .we arranged 
to transmit continuously during the return journey 
so that he could coofi.rm his findings. On entering 
the Tunnel and in o rder to give a long transmission 
we reduced speed considerably, with the result that 
we were followed through by " the Law" on a 
cycle ! Tn order not to choke hjm with our fum es we 
accelerated, and when we again surfaced we changed 
over for reports without giving him a further thought. 
We arrived home at 02.30 C.M.T . after quite an 
interesting test, but next m9min!l the wnter was 
called upon by tbeC.J.D. to explain what we had been 
doing under the Tunnel during U1e early hours; 
apparently we bad been requested to stop for 
investigation by the mobile officer, instead of which 
we had accelerated I W e were also given a place of 
honour in the evening paper-being descri bed as 
the I.R.A. I 

As a point of interest C4AU reported that it 
was not our carrier, but hiss level on his receiver. 
which caused the earlier reading on the " S "meter . 

Another test of interest was a two hours' contact 
with CSSJ< (E nfield) over a m11ximum distnncc of 
25 miles, continuous contact hcing made at a ll 
speeds up to 60 nt.p.h. It was found that on 
practically all occasions, Ute S strength increased 
when proceedjng down hill , and reports wcro a lways 
better at the bottom Crom stations bolh behind and 
in front of it, than when working on the crown. 

These findings were being investigated when 
hostilities broke out, and have therefore, no t yet been 
completed. A new five valve superhet was also in 
course of construction . This was to replace the three 
valve straight in order to increase our working range, 

(Co11/im1ul 0>1 p. 60.) 

Fig. 3. 
A view of the I . 7 Mc. portable equipment 

used by the writer for mobile tests. 
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"RADIO ROYAL" 
By F . H . MARTIN (2CDT) 

Th is co11/rib111io11, from the pe11 of an ex-assistant 11ews editor al Radio Royal, gives readers 
first ha11d n1ws of yd a110//ler job where th~ radw a111a/t11r is p111ti111 his f>raelical experrt1ue lo 

a severe lest. 

IN the heart o( England 's rural countryside, 
approached by n maze of twisling lanes. and 
naturally hiddc11 by towering beeches. rise the 

huge aerial masts o( one of Europe's most modern 
and best-equipped receiving stations. 

During the past yea.r many newspapers in this 
country have awakened to the wealth of news 
crowding the ether at all hours of lhe day and night. 
Ill a miscellany o( tongues. Thus. a new job has 
been found for the rndio amateur who, in addition 
to his valuable technical knowledge. has command 
of one o r more foreign languages. 

G5Kf, Radio Hclations Officer o( lhc huge Allied 
~cwspapers Group, controls the listening station. 
" Radio Royal," .crving the largest group o( papers 
in the world. Herc, day and night, a t otal of 9-l 
valves unite in brinsing news w the desk of the 

distant broadcasts. Accuracy in reporting is 
essential. so it is necessary to use l'Cceivers with a 
selectivity point of 2. kc: nose l :JO dB down--4 kc. 
of[ resonance). 

Two aerials are m constant u,,e, a double-V 
resonating on the 31-metre band and running E.W. 
and a ' 'ertical resonates at 19 metres. .\ simple 
,,witching arrangement enables either to be brought 
into use as occasion demands. 

Although headphones are used almost exclusively, 
it is possible to put a ll receivers on to powerful 
loudspeakers. 

An asset, which has already proved in\•aluable, 
is the Telecord. This device enables each linguist 
tO make a pcrma.nent re<:ord of an important broad· 
cast and to play il back immediately after reception, 
checking up on his accuracy in translation. 

PM>/o by ~,.Mit1i<m of GrafJltl.c Plloto U,.ion. 

The Main Listen ing Room at Radio Royal. 
news editor whose d uty it is t o decide which items Carefully filed and indexed arc t he recorded 
shall be telephoned or telcprinted on the direct voices of their Majesties tho King and Queen, 
wires to the head office in 'London. Mr. and ;11rs. Chamberlain, Mr. Winston Churchill, 

The 15-tube receivers in use would delight the Lord Chatfield, Herr Hitler. Field·;\farshal Goering, 
heart o[ any amateur. Each signal is tuned with Dr. Goebbels, ••Lord Haw· Haw," •• Horace, the 
perfect clarity- given moderate conditions-from Humbug" and many o thers. 
the sneering tones of" Lord H aw-Haw," to the high· lt is a fascinating occupation, as any of the 
speed " on-the-spot•• commentaries from the linguists will verify. International tension over 
Americas. Even simple crystal rece ivers attract military or diplomatic moves is their •· meat." 
attent ion of visitors. DX does not bother t hem. It is t he country in tJ1e 

Tokio, Madrid, Melbourne. Pittsburg, Ankara, news which matters. Fir>'t. tint! out what that 
Montevideo, Moscow, Oslo-the statl of expert country is telling the world then. what does the 
linguistsknowsthcmall. Thereisalwayssomenews world think? In this way newspapers can supple-
item to be drawn from the air. The linguist turns ment the stories of their own correspond.eats in the 
the dial, •• I s this new ? •• he asks I.he news editor \'arious capitals, with up·to·the·minute accounts 
as he hands him a t ranslation. of events actually happening as tl1e broadcast 

Between the regular news broadcasts tl1e linguists proceeds. 
search for the unusual for then it is that such The amateur with his short-wave receiver can 
··pirates" as tho LR.A. transmitter is h eard. keep himsel£ well informed as t o what is taking 
or, perhaps, tbe German Freedom Station hurling place in the world. Ir he understands a 
insults at the head o[ the Reich. Quick to seize foreign la nguage so much the better, because all 
upon a point or interest the listener discovers countries are broadcasting in tongues other than 
that Bremen or Hamburg has gone ofl the air. Then their own. But be has no excuse to miss any't:hing 
the office is told to expect news of R A.F. activity of importance, because English is the one language 
over Germany. which dominates the foreign news broadcasts of 

Selectivity plays a great part in pie' ·ng up the every country. 
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EXPERIMENTAL SECTION 
)tanager : A. )(. H. FERGUS (G2ZC) 

DESPITE the enforced inactivity, in a Society 
sense, of many members, the Section still con­
tinues to receive appHcations from new mem­

ber•, which, to say the least, is most encoura!{ing. 
The Transmitter and Aerial Groups admitted ly 

aro dormanl, but the Receiver and 'Propal{ation 
Croups arc in full operation, with al l available 
members doing their bit. 

Puhlication of the new Edition of. the Society's 
Handbook is warmly welcomed by al l Section 
members. Those responsible for its production 
deserve and receive our congratulations. That it 
will prove a vade-mewm to all genu inc cxperi­
mentcN goes without saying. 

G!!ZC. 
Propagation Group 

The latest " Aurora" Group letter budget rais"s 
the question of the possible effects of the moon on 
radio transmission conditions. In this connection it 
l1a.s beun well establi~hed tbat there is a dailv lunar 
""'!l"~tic variation, probably due to a tl(lal effect 
on an ionised layer in the atmosphere, but the cf'Cect 
of the moon is extremely spiall compared with thnt 
or the sun, a nd the writer is doubtful whether any 
similar variation in radio conditions would be 
sufficiently great to be recognised in the large day­
to-day changes resulting from solar activity. 

The G.M. has also been asked how the Daventry 
stations are received within the skip zone. From 
personal observations made in Portsmouth it is 
found that the 19-metre Daventry signals are quite 
well received both day and night and, in spite of bad 
ftulter fading at times. are usually 100 ecr cent. in­
telligible. It is probable that this reception is due to 
scattering, a more detailed account or which will be 
)liven in an early issue o! this journal. Stated 
briefly, however. the effect is caused when the waves 
from a transmi tter pass through the E layo.r, either 
on their upward path or after refl ection by the F 
!aver. ln th is latter case the scattered rays travel 
back by tho same route, vi: .. up to the Flayer again 
and then rcllcctecl down. The actual sii>nal received 
is thus an integral effect o( scattered signals coming 
Crom sou recs spread over a very large :Lrca i r the 
tran~milling aerial is omni-directional, or Crom 
tho.c parts or the E layer, illuminated by the beam 
in the case or a beam-controlled transmission. 

C2XC. 

Receiver Group 
The following .notes Crom C. )<°. Dlatherwick 

(G3Vu) may be of interest to members who aro 
contemplating joining the R.A.F. as Radio 
Mechanics, as questions are often asked about the 
principles of the superhet receiver. 

Jn such a receiver the incoming signal £rom the 
aerial is pa.~scd to a radio frequency amplincr and 
then on LO lhc frcqu~ncy changer or m ixer valve, 
which can be termed the " heart " or the receiver, 
for on its performance depends the main properties 
of the instrument. lts purpose is to accept two 
frequencies at once, one from the R.F. amplifier 
or aerial and the other from the H .F. osc11ln1or 
and also to produce a beat frequency equal to the 
difference between the two. On this resultant or 

intermediate frequency depends the selectivity, 
quality and degree of second channel iuterference. 
Second channel interference is an effect brought 
about by the Cact thnt t he local oscillator in the 
receiver can beat with t.wo possible signals, i .e. 
the local oscillator frequency plus the .LF. or the 
local oscillator frequency minus the l .F. The cure 
for the trouble is to pa.'IS the signal frequency 
through an amplifier whose selectivity is sufficiently 
great to cut out a signal which is at a frequency 
equal to twice the intermediate frequency off 
resonance. In the diagram which shows this 
more clearly, A represents the wanted ~ignal, 
C is the local oscillator frequency and B is the 
frequency of the interfering signal. If the :1l:F. 
amplifier can be arranged to produce a selecbv1ty 
curve D, there will be no interference, but if the 
I .F. is reduced Crom AC to AC' then the interfering 
signal B' is brought in by tho R.F. ampl.ifier at a 
strength ve.ry little below that or the required 
sii:nal. In practice i L is onl v necessary to mcrcase 
the I.F. until second channel interference disappears; 
however, as the I.F. is increased so docs the amplifi­
cation in the I.F. stages of the recei..,cr decrease, 
so that the sensiUvit.y is reduced. Consequently 
a compromise is chosen so that within the limits 
of practical R.F. amplifier selectivity the J.F. is 
kept as low as possible. Another point to remember 
is that the majority of t eceivers are arranged so 
that the high frequency oscillator is on the high 
frequency side of the incoming signal, an arrange­
ment which gives greater selectivity been~ the 
R.F. tuning circuit attenuates more rapidly on 
this side of resonance. 

On the practical side it is important to know 
how to align a supcrhet, the general procedure 
for which is as follows :-a small signal generator 
is required to aHgn the T .F. stages, or if the receiver 
is equipped with a crystal, it can be used to control 
an oscillator. A.V.C.. crystal fi lter and beat 
oscillator switches should bo switched off and the 
gain controls set at maxim um. The H.F. oscillator 
valve shou ld then be removed and t he T.F. oscillator 
voltage applied to the !{rid or the mixer through 
a small condenser (.0 I µF). after which the LF. 
trimmers should be adju>tcd to give maximum 
ontput. . . 

For R.F. alignment a lui;h frequency signal 

8 , __ 

';:"" ...._ I F -;,::H, , ... .,, ,. / 

Sketch showing how second channel Interference is 
eliminated. 



generator should be conne~ted through a .500 ohm 
resis t or to t he aeria l termina l o f t he receiver, and 
if the inpu t is designed for a doublet aeria l the 
second aerial terminal should be ea r thed. As the 
calibration of t he receiver is important the. H.F. 
oscilla tor padder and trimmer should be. adi ustcd 
until the dial readings correspond to their correct 
frequencies. The padderg are adjusted only w~cn 
recalibrating the l,.F. end or each . band whilst 
the trimmers are u..cd only for ahgnmg the H .F. 
end. ll will, however, be necessary co adj.ust each 
padder a1;1d tri111mcr severa! ~mes as an adiustmcnt 
to one will upset the cond1t1ons for. the other. . 

Xcxt month it is proposed to publish some advice 
regarding t he pract ical aspect sof servicing superhets. 

G.JHF. 

Cosmic Notes 
By E. J. \V1LLL11MS, B.Sc. (G2XC) 

Tl r:E Science Service l<cscarch Aid Anno unce­
ments for the three weeks ending June Hi g ive 
the following in formation :-

Sunspots 
SunspoLs were fairly numero us towards the end 

o( the period , o ver 100 being coun ted by both 
Tokio and the U.S. Naval Obse rva to ry on several 
days. No unusually large gro ups wore reported. 

Magne t ic Ele m ents 
A moderate disturbance was recorded on May 26 

lasting in to the follo wing day. Cond it.ions w~re 
slig h tly disturbed o n May 28, A qute t period 
followed unlil the late evening of June Ii when a 
moderat e d istu rbance began. This cond ition 
con l inned until the early ho urs o f Juno 8, being 
characterised by irregula r oscillatio~s. j une 9. was 
modera tely disturbed by lo ng period pulsations. 
A further moderat e disturbance began at 08.01 
G. M.T. o n June 14. 

Rad io Cond it ions 
T he critical frequency for the F • layer at 

Wasbin1,<to11, lJ.S.A. (midday local t ime), was as 
follows :- May 29, 7,200 kc. ; June II, 8,000 kc; 
J une 12, 8,000 kc. On the last ~ate spor~d ic E 
ion isation was ev ident, frequencies as h igh as 
9,000 kc. being returned al vertical incidence 
from an equivalent height of l (IO km. 

Ionospher ic Irruptions 
With reference t o the use o f U1e above t erm as 

sugge,,ted in the May, 1940, "Cosmic Notes," 
;\Ir. A. ~ I. Draa tcn (W2DSR) WTites poinling out 
that the fade-ou t is an e ffect of t he irrupt ion and 
not the irru1ltion itself. This is, of course, quite 
true ; and ~I r. Braaten has suggest ed tha t the terin , 
" lrl'Uptivc Fade,'' might be used when ta lking 
o f the so-ca lled "Dcllini;:cr Fade," The same 
co1·respondcnt a lso comments that these fades 
were Jirsl recog nised by Bri tish observers and not 
lly Mogel, a lthoug h Mogel was the firs t t o publish 
his obser vat ions. T he writer of these notes must 
point o ut tha t his remarks o n this t op ic were an 
exact quota ti on fro m a lcttc1· fro m Grecnwicb 
Observatory, a nd he is not in a po•ilion to he 
able lo decide whether Mr. B raaten o r Greenwich 
are correct. H owever, the q uery is be ing passed 
o n to t he Observatory officia ls and further comment 
may be possible next month , 
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Ham Coincidence No. 6 
W riti ng Crom one of H.)I. de~t~oycrs, L./ Tcl. 

W. Borton, ZB IZ, tells of a tltrtlhng sea resc;uc 
and Ham Coincidence, following the evacl!at1on 
of the B.E.F. from France. Sborlly after pick ing 
up suryi\·ors Crom a vessel which bad been bombed, 
there came a tap on the door o~ tbe W / T office a:nd 
an individual with \'cry picturesque clothmg 
enquired," .\re there any radio amateurs aboard ~ " 
After a long ragchew two more of lhc not .qu1to 
extinct tribe were located among the survivors • 
. .\lthough all were shaky after their terrifying 
c:-.-perience we understand the effect of a pair of 
head telephones was wonderful to behold. )Ir. 
Borton sends bis greetings to 2CF~. G50S and 
G6CG, the tl1rec amateurs in question. 

• • • 
After preparint: this parai:raph for publicati~n 

we had the pleasure of nl('t't.inq \ .C 1 l(~n l>p;tfhe. 
2FQG, who advised us that he a lso wn.< rescued 
by the same dest-roycr. The brnnhcd ship was tho 
Ltwca s/l'ia .-E o.) 

Ern i e Dolman, 
2DCG, on a visit to 
G6CL two days afte r 
returning from 
France. 

Lieut. John Swlnner­
ton, G2YS. R. Signals 
(of Coventry), re­
cuperating after 

Dunkirk 

~ilent l{ep 
JOHN KARLSON-SH6UA 

J ohn Karlson- lhc Grand Old :\Ian of 
European Amateur Radio--is no more. 
.. Smua" as be W'IS aflcctionatcly called by 
his maov bundrctls of amateur friends had 
for the pa.~t 15 years typified all that was 
best in our mo,•cmcnt. A charming pcr:.on­
ality, an endearing host and a st~unch 
belie\'er in lhe powers ol ham racho lo 
increase interna ti onal goodwill, j ohn J(arls<.111 
by h is actions and his ~lccd.s helped to place 
Swedish , a mateur rad io amon1; lho high 
p innacles. . . , 

His love of t he key, his rcaJy w1lhn)l:ness 
to gi" c help to a ll who needed it, and his 
you t hfu l_ mem ory made him . an out~tand ln1:: 
personality wherever ha m rncho was d iscussed. 

His son, SMOUB, is to carry on his father's 
work after t he war. 

On behalf o f a ll members who shared h is 
friendship we extend to his wHc, relati,ves 
and friends our cleepcol sympatluei. J. C. 
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K H AKI AND BLUE 
A topical feature in wMc/1 we publish fofol'mation co11cer11i11g 0 1w members serving in li.M. 
Forces. Items for i11clusio11 ill f utttre i smes s/1011111 reach f/1e Secrelt1>"y·Editor 11ot later tlla11 the 

first day of tile numtfl prececlfog date of p11blicatfrm. 

L.A.C. D onald Biggs, CGBf, writing from " "ilt­
shire, reports having met C3XN, SLT a.nd 2PS. 
He has had a very jnte.resting tinto on nc\v develop~ 
menl work. His present duties, wh.ich are shared 
by CCiWL, SBA and 2CQJ. include air opera tion. 
H e sends 73 to all o ld friends. The officer in charge 
of his section is P. /0. J . :-<. Walker, G5J U . 

• • • 
Cpl. .\. ~1 . Boyce, 2C.\LR, of P restwich, who is 

now listed as a n instructor at one of the H .A.F. 
schools, tells us that numbered amongst his p resent 
colleagues are several fu ll, and n1any A.A. licence 
holders includ ing Cpl. C. Keen, G3RR. He recalls 
the 19;l!) l '.D.M. at Chester nnd sends greetinr;s 
to a ll who were prcsenl on t hat occasion. 

It's a far cry from 
Sout hend to Ceylon 
but that's the DX 
journey Vic Sims, 
GSVB, made as a 
Telegraphist in the 

R.N.V.(W.)R. 

Congrat ulations lo G. r<. Scott-Farnie, GW5Fl, 
and S. G. ~!organ, C llS~I . ou lheir promotion to 
Squadron Leader rank . 

W. James, G6XM, Is 
serving in the 
R.A.O.C . as Wire­
less Instrument 

Mechanic. 

L . .\.C. J. \ V. l\ nsscll , who is sen·ing nt a n R.A.F. 
Coastal Command sLation in Hampshir<', i" o ne 
of many hervic~ member> whn ha\"\! written il1 
support of last monlh ', cdilol"ial. 

Like all o tiler 7 ,\Jc. enthusiasts, he oflcn wonders 
what bas happened to old friends in l'. SP, OJ\, P A, 
OZ anti P.\ . \ .\·c wish we could ~h·l" hint soo1e 
news. lfe advise> u; th:tL H. H. Xcwlancl. C:J\' \\', 
\\~ho \Vas 'vith hint unlil rc-cC'ntJv. is nu'"' ··out 
east:· • 

Jlliss L. Nicholson, who signs herself as G<tAC's 
YL, te ll . us t hat ~Ir. B lake is now serving as an 
A.C.:l with !be R.A.F'. He will be g lacl t o meet 
othe r ha.ms in Hu t W44, l\o. :! E . & W . S. 

Char I ie M 11 ler, 
VK2ADE. V ISltS 

R.S.G .B. H e a d • 
q uartersdu ringshort 
leave from duty with 

the R.A.A.F. 

Tel. j . H . Brazzill, G3\Vl>, sends ;:3 to G:lGW and, 
in a nswer to t he latter's query. asks us to say that 
he has very happy memories of I. · 7 Mc. contacts 
with his portable sta t ion last summer. C3WP can 
be written to c/o. \'.. llr.C .. \ ., near Guild hall, P orts· 
mo uU1. 

TH E R.A.F. OUT THERE 

Six members of the original R.A.F. draft which went to 
France on September 4 last year. The photograph was 
taken close to the Maginot Line. From left to right: 
Les. Coupland, 2BQC, Arch ie Davies. G4SY. Cpl. 
Stafford, Dick Marris, 2BZQ. Cpl. Davis. George 

Hammo nd. G4N L. 

XuntL·rous S(•r\·icl· n1c1nb<'J'S have ru,kcc1 our ad,·ice 
rc-garclin~ 1111..•thocls of identifying thc111sch·e . ..; as 
~tnlatct.11-s wht•n in unifonn. ..\~ far a-.; we arc aware 
no otl'icial nhjcctiun i ~ likely to be raiS<•d if a call 
!-ii~n is 1n1printc-d OU the strap Of 3: ~as respirator, 
hut plca~e tlon"t blame u> i { you ger 7 days' C.B. 
ror your pains ! • • 

X ~ws ha' conw to hand that SC\'cral o( the 
ori,.inal n. E .F. draft of Ci,·ilian Wireless I.<l'sen·ists 
have bc,·n ;:rant~cl commissions in the H . .\..F. 
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These include )L A. B rookes, CnOl ; J. Starkey, 
GW6J( Y ; G. F. ;lfason, G5:BR and Sgl-. :Ballingale. 
\Ve wish them luck in lhcir new spheres of activity. 

• • • 
Writi11g lro111 Berkshire o ur pre-war B lackpool 

T .R.. A.C. l I-I. )I. Fenton. GSGG, reports fit a[ter 
nine months in France. He has recently had the 
pleasure of meeting C31Y, 3NC, 4DS, 6Q) l and 
SDJ. He also sends news of other Blackpool 
members, including C31C who is serv ing in South 
\Vales, 3KD who is in the Merchant Service, 4PY 
who is on special work in Lincolnshire. and SAK 
who is chasing arou nd G after a spell of duty in 
F rance and Ile lgiunl. 

• * • 
F riends of Tony Cbapman, ~-----~~ 

G21C, will be g lad to hear that 
lie bas returned safely to the 
Old Country after a , ·cry hectic 
lime in France. Tony, who js 
nc)w an Acting F. /Lt. at an 
A. )l.E.S. in Northern Scotland. 
sends greetings to District 14 
members and other$ who re· 
member h im. As his home 
QHA at Folkcstonc ha.5 been 
evacuated, letters should be 
sen t vi« GliCL. 

Lyn Jones, GW3XY. is a W / T 
Instructor in the Navy. A 
photo taken by Gl6TK during 

a visit to Belfast. 

After a spel l of duty with the 
R.A.F. in France, Kenneth 
Jowers. now ! a Flight­
Lieutenant, is back in England. 
Ken, in pre-war days, operated 
from Letchworth as G5ZJ. 
He was also short-wave editor 
of " Television & Shor t-Wave 

World." 
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T el. H. joocs, G\\":3 jf. whC> is attached to H.M.S. 
Uoyo/ n Yfhllr , wil l he pleased to 111cet other (UUUtc uns 
wbo arc >crving in the same locality. H e sends 73 
to GW3C I{ and :J\\"\". Letters shou ld be forwarded 
vif• his home address, l. \ "ictor ia Street. Craig-y­
])011, 1.landuc1110 . 

Gordon Zedy. BRS 
3732. serving as an 
A.C.I in the R.A.F. 

' Ve a re pleased t u r~>evrcl tbat ~fax Buckwcll . 
C5Ul<. P. l ncblcy, C3AG, and J .C. Alfred, CSUQ. 
are amoni: sc, ·cral members of the original R.A.F­
l'itti ng Parties who have bee11 promoted to t he 
rank o( Pilot Officer. \\"e wish them a ll good luck 
and happy 1lu1Clings. 

• • 
Sgt. \\". H. Eadie, (R.A.F.) G)14J O, who is 

attached to a station in Perthsh ire, wishes to be 
remembered to all o ld Cricncls. especially those in 
Scotland ··A" D istrict. Ian McDcrmid , D flS.2689, 
is .. 1so witb. him. T hey send special greetings t o 
A.C. l Ken Peattie, 2FQG. 

G reetings from " C hem " 
A. ""· Le Chc utinant (" Chem ") , C6AC, who bas 

been a t t he "Xcwfoundlancl .\ir Port 5i11ce last year, 
sends greetings to all old Cricnds. He is anticipating 
an appointment in Canada shortly . 

. In 

R.A.F. MEETING 
W I LL BE HELD 

ON 

S11ndu~·, Sept. ~fttll , 194 0 
In N.A.A.F. I. CANTEEN No. 2 WING 
No. 2 E. and W. SCHOOL 

ASSE M BLE 2 .,;JO P . M . 

Technical Talks. Informal Discussions. 
Tea. All service members in the 
above area are heartily welcomed. 

GO IT ' • % % TO 
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ON ACTIVE SERVICE 
ELEVENTH LIST 

W E pulJlisli 1.Jclow uur clcvc11U1 li:;l ol radio 
amateurs on active service. Additional 
details and corrections· should be ad vised 

to Headquarters ru; early as possible. The present 
list contains information received up to August 2, 
1940. 

I Regiment PrC-\\1ar 
Rank and Name I Call or 

I 
or Branch B.R.S. 

I .. /Cpl. S. Archer R.A.~I.C .... 2DWZ ... 
I A.C.2 N . Ashton ... RA.F. ... 3111 

Pte. R. J. Binet .. . R:<\l.I.J. .. . 3660 
Gnr. W. T. B lack ... I H.A. ... 2HGT 
A.C.2 G. H. Blake ... I R.A.F. ... G.tAl 
Sig. J. w. Bootb ... R.C. of S .... 2AJB 
Sig. C. A. Bradbury ... I .. ... 1066 
A.C.2 H. B. Burton R:~:F. ... G2JR 
A.C.2 ]. J. Chittendc1;· · ... 2CJT 
L.A.C. J. Crawford ... 

I 
.. .. . G5CF 

P./ O. K Dunsford ... .. .. . GGKD 
A.C.2 L. S. Eggleton ... 

R.l.'.'.s.c . 
... 2FUG 

L./Cpl. C. Fisher ... I . .. 3539 
Ptc. R. H. Forward* ... I R.A.0.C. ... G4AV 
P./ O. J. Francombe .. . R.A.F. ... 2BRF 
L.A.C. D. \V. Greenwood • ... 2BFB 
Sig. L. W. Hill ... R.C. of S .... 2HJZ 
P./0. C. H. Hubbard R .• \.F. ... G50X 

Rank and Name 

Gdsm. E. Hutlington ... 

A.C.2 G. J ones ... 
Ord./Tel. R. Jones ... 
P./ O. J. W. Limmer ... 
F ./ Lt. J .. H. l\fanse!J ... 
- F. H. Martin ... 
A.C.2 G. E . Morris .. . 
Spr. K. Moody ... 
-P. Pender .. . 
J .. A.C. C. E. Rossiter .. . 
Cpl. R. A. Stclp .. . 
P./ O. P. A. Thorogood 
A.C.2 A. S. Tripp ... 
Gor. E. ]. Truscott .. . 
P./ O. L. C. Turner .. . 
Lt. E. S. G. K Vance, 

M.B . 
Sig. F. C. Ward 

Ldg./ Airm.an R. A. R . 
Wilson 

P./ O. G. S. Woollatt ... 
A.C.2 A.]. Woolnough 
L.A.C. W. B. Yates . .. 

Regiment 
or Branch 

Coldstream 
Guards 

R.A.F. . .. 
R.N. ... 
R.A.F. ... .. . .. 
RA.S.C. . .. 
R.A.F. ... 
R.E. ... 
R.A. . .. 
R.A.F. ... .. ... .. . .. 

... 
RH.A. ... 
RA.F. . .. 
R.A.M.C. . .. 
Northampton-

shire Regt . 
R.::-<. V.R. 

R J \.F. . .. .. ... 

" 
... 

Pre-war I call or 
B.R.S. 

566 

G4KW 
GW3JI 
G:!GU 
G61H 
2CDT 
2CAH 
G3VY 
GMSHF 
2496 
3816 
G<tKD 
GSOT 
3013 
3823 
GSSA 

2CVV 

:!CN'V 

G3ZT 
2CIB 
2HBK 

* Non-1no11iber. 
Sig. F. H. Spencer, R.C. ofS. (G4AH), previously recorded as L./ Bdr .. Royal Artillery. 

Silent 1kel?5 
WILLIAM GEORGE PLAYER 
BRIGSTOCKE, R.N. (GSZQ) 

lt is with much regret we record the death, 
at the early age of 30, of Lieut. \oV. G. P. 
Brigstocke, G5ZQ. of Ryde, Isle of Wight, and 
Robert's nest, Carmarthcnshire. 

Lieut. Brigstocke received a severe injury 
by enemy action while on the br.idge of his 
ship off the West of England, and succumbed 
to his wounds on July 4. 

Educated at Sberborne School and :\'fan­
chestcr University, C5ZQ had since 1927 been 
an active member of the Society. l?rior to 
the war he was engaged with the East Kent 
Car Company in the capacity of Thanet Area 
?lfanager. Me was a member of the Royal 
Victoria Yacht and Army and Navy clubs. 

The Society is the poorer by tbe loss of an 
amateur who possessed great personal charm, 
and who was imbued with the highest id~als 
of British citizenship. 

We extend to his widow, parents and rela· 
tives our deepest sympathfos. 

j . c. 

RONALD WALLACE HUNTER 
(G3FL) 

The Civilian Wireless Reserve of the R.A.F. 
mourns the death, at the early age of 2 1, of 
L.A.C. Ronald Hunter, C3FL, who lost his 
life as a result of enemy action on .Tune 17. 

C3FL was a keen amateur of many years 
standing and, in addition to being a member 
of the C.'W.R., he bad seen service \\0 ith the 
llrerchant Navy. He was a very active 
member of the Swindon and District Trans­
mitters' Club, whose headquarters were 
located at bis home. 

H e will be sadly missed by hjs many ama­
teur friends in the Dis trict, as well as by all 
who met him over the air. He was always 
ready to stand by for tests and was ever 
willing to extend a helping hand to the new­
con1cr. 

\\le ex tend to his parents, fLancl>e and 
relati,·es our deepest sympathies. 

E. \V. i\f. 

D. T. B. 
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CANADIANS ON ACTIVE SERVICE 
SECOND LIST. 

W E ;u·c pleased to give publicity to n second 
lisl of Canadiao amateurs on active service. 
lllr. Fred Saxon, VE3SG, the compiler, also 

forwarded a list of amateurs who h:wc earned 
promotion since the fir:.l list wru, published in 
June, but as pre\•iou>ly indicated we arc unable, 
owing to pressure on s1>ace, to include promotions 
in any of our service lisls. 

Additio11al names and corrections should b" sent 
to Mr. Saxon, :J02 Lee Avenue, Tomnto, Canada, 
and not lo H.S.G.B. Head<1uartcrs. 

R;mk nnd .Same 

Tel. J. P . Jlnk('T ... 
L./Cpl. H. I .. llnll 
Si~. J'. ) . 1J11tkcy, 
A..C.1 C. R . H.'lrrell 
A.C.2 \\ ... Ut'nlon 
S.S .. :M. \\'. P. Drennan 
Sig. A. ll. nn)()kts 
A.C.:? R. Oulkr ... 

~~~F ·~-.c~~/;:;;!~~~ 
Toi. A. J . Cook .. . 
Tel. I .. fl, Cull .. . 
A.C. J A. F . Olkc ..• 
1.t. ll. \\'. t>oull .•. 
F / 0. N. C. l·~too 
L.A_C. J. Fur.Jyth 
F ./ 0. U . K . Cunn 
A .C.2 U. 1 •• llaunt-e0n 
A.C.2 C. E j (llm.son 
S$:'t. 11 . ·r. 1,.,mis 
A.C.~ II. 11. J, l,lddle 
A.C.2 E. It . ~lnnn 

... ... , 

R¢lmcnl 
or nmndi 

R.C.N. 
R.c.c.s. 
R.C:.\.F. 
1u::c.s. 
R.C.•a..r-. 

R.C.°N. 

l<.C:A.F. 
R.C.C.S. 
R .C.A.F. 

R.c'.C.s. 
R.C.A.P. 

Prt'· w::tr 
can. 
\'E 

4'\I\' 
4Al1A 
3JO 
; ,\OJ 

.. HfO 
SKA 
3SC 
&ADJ 
auo 
4AAR 
•KZ 
4AOX 
3AF\\' 
IF.E 
3CJ 
4'\AV 
31ff 
4PN 
MB\ ' 
:lF'r\ 
SEC 
a.\QX 

F./ Lt. R. C. Wilk inson, G4HW. 
Awarded the D.F. M. and Bar. 

Triple congratulations arc extended LO ~I r. R. C. 
Wilkinson, C4HW, fir~t upon being awarded the 
Distinguished l~lying ;\ledal and bar, second, upon 
being promoted from Sergeant Pilot to Fljgbt 
Lieutenant, and last , but by no mean• lca,t, upon 
taldng unto himself a wife. 

In the words of the official announcement <lcalini.t 
with his award, "Sergeant \\' ilkinson has shol 
down five enemy aircraft and has displayed a very 
fine offens ive spirit, coupled with a sen;,c of r~'SOlutc 
leadership." Later, when announcini: t he award 
of a bar l o the D.f'.;\I., it was stated that " This 
ainnan pilol has led bis llighl on several occasion:., 
and once l•·d the whole squadron on an of!ensi,·c 
patrol during which tbcv not only brm1ghl down 
a number of enemy aircraCt, but returned without 
loss. He al,o led an allack on an enemy motor 
tran;pon column. blowini: up an ammun11inn lorry 
and setting two petrol tankeN oo lire in the face 
of he"'·y anli-aircra[t fi re. H e has recen tly shot 
down four enemy aircraft, brinr:ing hi~ total lo 
nine, and ha,; at all tim~s displayed co1ll'ai:e aull 
good lea<ll·r,hip." 

Service Promotions 
In order to maintain accurate record ... , !'ttr,·ice 

member, ;,hould notify l kadquarter:. of promotion> 
as early as possible. 

Ra nk ru 11.l !'nm!! 

Sht. J . lla.rnc:hlnl 
A.C.t H. A . Jl. )farctunt 
A-C.2 E. W. )llIJtt 
l,t. H . \'. MlllJ ... 
Tel. A . £. ) f unro 
A.<:.:! A.}· )111-t~hmm 
Td. \ V. I· •. NcllSC)n 
~\.C.2 R. J. Nc\\'lh.1\J 
A.C. l T. 1\ . Jlr t..'"it 
F .10. C<.'Ofl'rcy f'riest1ey 
Td. \\-. F . 1'1.ukh 
T d- R. l . Sbl<kl..:r 
SI;;:. 1:. Solomon 
A.C.I ). I'. SU\et)' 
·ret. o. '!"J. '"tomllnJOn 
A.C."! P. E . \flvinu 
S ,0. R . It. \\•hit~ 
Td. R . \\'. \\'hhc 
.A.C.2 F. K. \'ount: 

I 
R(.~Jnwul 

or nrnm:h --
R.C.C.S. 
l<.C.A.F. 

1<.c.'c.s. 
K.C.X. 

... R.C.A.F . 

... , R.C.iS'. 
... l\.C.A.I'. ... .. 
::: R.c°_'.-.;_ 

R.c':c.s. 
l<.C •• \.F. 

.•• R.C.N . 
••• , RC.A.I'. 
••• ll.C.N. 

J.t.c·:A.P. 

Corrections to List No. 

Pre· war 
Cllll. 
VE 

3AU B 
<LP. 
:?AF 
IEJ 
<ALV 
<ANH 
mu 
3 AlllI 
4MX 
cdHE 
•ACM 
<AIH 
SACX 
3Al,O 
MPG 
4AIJ 
<RI' 
MX 
4A)fX 

Sig. £. K Kelcey, R.C.C.S. (V£5J:;: JC) should 
read Lieut.; Sig. A. l\:ulluck, R.C.C.S. , (VE3SS) 
should rcacl A.C. I, H.C .. \ .F. ; A.C.2 f. F. ~·fcArthur, 
R.C .. \ .F. (\'1'4 /\!D) delete, see W. Benton in 
1.bt :! ; A.C.:! IL J. Simpson, R.C .. \.F. (VE4AHE) 
delete. 

Silent Key 
It is with dct!p regret we have to report that 

A.C.2 Jack Kean, (VE3.\D U) was killed in a flying 
accident at an Ontario air :.U\tion on May 19. 

Awards and Honours 
Details of honours or awards madu lo radio 

amateurs shou ld be communicated promptly to 
Headquarters, with a copy or the official announce­
ment. 

B.E.F. Members 
Considcrahlc anxiety b felt at H eadquarters 

concerning tho $alety of :.cwral prominent members 
who were in France up to the time of the capitula­
tion. .\l this s tage w~ do not feel justified in 
publishfo~ names but we would ask all who were 
concerned 111 the evacuation to ad ,·i,,c u• of their 
own safely, if this has not already been done. 

Belfast Y. M.C.A. Radio Club 
Mr. Frank Robb, G ttJTJ\:, requests us lo mention 

that ,-i,,itor:. to tile Y.;\l.C..\ . Hadio Club in lielfast 
will find there a g-ttlde i;i"ing full iru;truction' how to 
find tbc address, t elephone number, etc., of nil local 
amateur.. Pholographs arc n lso ioclutll'd to assist 
in identihcat1on. 

An Appeal 
L.1Tcl. Dorton, ZBIZ, appeals for a microphone 

for nse with a public addrc,~ and radios:mm equip­
ment which ha< been given to his ship. Any member 
in a posi tion w oblige should write to ;\Ir. Borton, 
~ress G, 101.S ... Havelock," c/o. G.P.O., London. 
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THIS new feature, sugg~'ted last month by Mr. 
Stan Granlield, G5BQ, has, as anticipated, met 
with considerable support. We take this oppor­

tu nity of than king all who have submitted calls 
for inclusion in the undermentioned list. F u tu re 
lists should be set out in a lphabetical order in 
exactly the style shown and should be sent on a 
saparate slip of p aper, to reach tl10 Secretary-Editor 
not later than the 1st of each month. 

G3JO (l6A Linden Terrace, Newton Abbot, 
Devon). to C2FP. 3BI , 3H\V, ;nD, 5Q1, 6J L, 
ex \ ' U2EB, VU2FO, 2C\VR. 

• • 
G8UO (13 Chandos S treet, Keigh ley) to C2RB, 

3HD. 3HK :lOA. :30U. 3RY. 3X.T. 6ZN. SKU. 
GM3BA, 3TD, SRU. 

• • • 
G3WP (c /o Y. ~l.C.A., Near Gu ildhall , Ports­

mouth), to C-1-LV, 5X l , 5\IS, 5SN, GAB. 6DH, 6NU. 
• • • 

G3TL (87 High Street, Stevenage), to C2FB. 
30]. 3SK. ;;m·1. i;ZJ, 6UT. 

• • • 
G2L T (J LA Welwyn Close. I ntake, S heffield). to 

C:?FX, 4j J, SCV, SFI, SIJ, SRQ, C<V!2MP, C51HU, 
CW3XW. ON4BC , ON4WD, W9DDX. 

• • • 
G3YK (32 E merson Avenue. J\Uddlesbrough). to 

CM3ZH, GW3KY, C4BO, 4DD, SCP. 6QF. SRN, 
SIT. SQX. SUJAF, VEJFG, l NU. 

• • • 
G6BI to C2PS, W J, 3BQ. ,3ZZ, ·5JW. 60U, 

GRS, 6VP, SIP, SIX, SLY, 2CF\V. 
• • • 

G2SO (c/ o Public Assistance Dept., Southend­
on-Sea), to C2GU, 2LC. 20B, 2UK, 3WP, 5XI, 
5UK. 51\f, 6CT, SAX, W4CCH, ZLlll . 

• • • 
G3YY (JA Dover Road, B righton 6), to G2LC, 

2UJ, 2XC. 2ZV. GW2UH, C3KJ . CW3VL, 
G5TZ/ X, GOB, 2BlL, 2CIA. 2DDD. • • • 

G4CP [R.A.F.), to C2YV, 3HB, 30 Z, 3SI. 3WD, 
cw:1wY, G4CD, 4CK. 6DV, GWSSO. 2CQU. 

* .. •. 
G2YS (Smeaton Manor, Northallerton), to C3IJ, 

30J, 5LK, 5MO, 6DL. SIS, STO <\nd all Coventry 
and Ipswich amateurs. 

• • • 
G3WW (0 St. Peter's Road, March, Cambs) . to 

C2LV, C>l3KC, G3LP, 3PH, 3SH, GI<IKV, CM3TR, 
CUJ , S.\X, ON"4.S W, \V ICR. 

• • • 
G4H w (R.A.F.), to c1n:v. SKP. surn:c, 1sc. 

• • • 
G2XV (89 Perne Road. Cambridge), to C2J S, 

2UT . • nz. W21 XY. 2!1:(\1, 4.BPC. 4.CYU, 4ECF. 
5EYZ, 7BVO. 8CNA, 9BEU. 

• • 
G2JK (36 Montana Road, Lonrlon. S. W.17), to 

C2llC, 2Uj , 2UX. 3Cl. 3CU. 4.HA, oPY. GAN, 
2FQQ. and all who l1ave.at a ny ti me beeti operators 
or C5YC. 

• • 
G8MR ( 10 Welbeck Street. Sutton-in-Asl16eld), 

to C3XA, -ms. SMR. SHX, SNS, SOT, SSA, 2APT. 
:!.DTQ. Md all who worked the " Robin Fcood 
Network. " 

GW6AA (The Flagstaff, Cohvyn Bay), to 
C\V3WY, 4MZ, 6lCY, SjY, SJV and a ll old 56 Mc 
friends. 

• • 
G4JS (c/ o 16 . Christian Road, Preston), to 

G4BM, 4BO, 4.CJ. 4J J, GM6RT, GSFJ, 2AKI<, 
2ABF, VEIJS, W2LMC. 

• • • 
G4HW (R.A.'F".) , to C5YV, SKP, surn:c 
WIS~ • 

• • • 
2BKO (R.A.1'. ), to G4HK. 2DRR and a ll members 

or Manchester Seetion (Croup 1). 
• • • 

2HIK (30 N"orth Street. Forfar. Angus). to G:HS. 
GM:JI<p, 3KC, 30L, 40N. SCF, 2BF\ ·, 2DRD, 
2FVR. 

• • 
G8CK (62 King George's Avenue, Watford ), to 

C2VF, 3NR. 5BW, 5UA, 6KQ, 6ZO. 6ZY, SFF, 
SHA. 8IJ, SQR. STl<. 

Ham Hospitality 
We are p leased to give publicity to the following 

add.itional names of members who have kind ly 
offered to extend " Ham Hospitality." 
Bellast.- Jack Sang (CHITB) (D.R. for Northern 

treland), 22 Strarunillis Gardens (Home 67158. 
Ollice 57373) . Eric Sandys (2FHN ) (Hon. 
Secretary. Y.i\of.C.A. Radio Club) (Home 4G498). 
S. H . Pattison (Gl5UW) Pfanager Henley Cable 
Co., (Office 25176) . A. T . Kennedy (CI3KN), 
14 Taunton Avenue, Lansdowne Road (Office 
22207). R. Holden (CI5HU), 260 Grosvenor 
Road . Jack Smith (GI5QX) (Home 63323) 
(recorded incorrectly last month). 

Forfa r , An~us.-J. A. Clark, jnr., 30 North 
Street. 

Harr ogate, Yor ks.- ] . C. P ulla n (2BPI). l Rose· 
ville Avenue (Harrogate 2291). 

Lydd, Kent.- A. E. Tillyard (C2IJ ). Cambridge 
House. 

Prestwich, Manchester.-P. Harrad (GSUK). 
1 t7 Heywood Road (Prestwich 2518). 

Me lton Mowbra y, Lelcs.-S. Clark (GSCZ). 125 
Thorpe Road . 

P or tsm outh, Ha nts .- J. S. K . S tephens (CSWC), 
65 E bery Grove. Copnor. 

Rlpon., Yor ks.-A. R. Yates (G3LB). 25 Clother­
holme Road. 

SaUsbury, Wilts.- j . R. Letts (CSH.). 16 Canadian 
Avenue. 

St. Margaret 's-on-Thames.- J . Roe (C2VV} 
(Popesgrove 487 I) (recorded incorrectly pre­
viously). 

Tonbrid~e . Kent .-F. Barnard (G4FB), :14 Spring­
well Road . 

Absent Friends 
1'118 self-ext:iled A Ct was walking up tl•e ba1ul, 
Tl1e G's were morlifietl to liMr, s11cl1 DX close at hand. 
" If we br<t had tra11smitters 110111," they said, "it 

111011/d be grand." 
" Willi forty w td/s of ECO, illlo alJ 8] [( 
D o yo" suppose," tlie Ha111 IV/1yte saill. " I'<l lleep Ifie 

rest at bay l " 
" I 1lo11bt it," saitl ] acl1 Clcu•ricoals , "1"4re's always 

6Cj l " Dud. 
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THE MONTH "OFF" THE AIR-July, 1940 
By ARTmJR 0 . MlLNll (G2t'\!J) 

I MUST make an appeal to the membership 
to send along more reports for this feature 
if it is to continue. You will see how hard-up 

I am for copy by this month's cartoon ! Seriously, 
though, l can't invent the stuff, aod if you want 
me to keep it up I must have your co-operation. 

Reports on rare or unusual signals heard, and 
e>..-tracts from your corresp0ndeoce with amateurs 
abroad, in fact anything which is of general inwrest 
is grist to the mill, so come along. Walk upl Walk 
np ! 

C:li\11. 
• • • 

Navy Comforts 
Another three receivers have been despatched 

to this.deserving cause and two have been presented 
to local A .A. Batteries by the indefatigable G6PR. 
] ack Paine has done a wonderful job of work for 
the lads in blue and has built nearly all the receivers 
which have been sent to the Navy Depots. He has 
had many appreciative letters from the recipients 
and made many new friends, both for hjmsell and 
ham radjo too. 

Contributions to the fond are acknowledged from 
C2]B and GSUN. The total now stands at £2 3s. Od 

Will those members who have old sets or com­
ponents to spare, please write to G6PR, 38, Alpha 
Street, Slough, Bucks. 

Here and There 
G2MI has been evacuated to Yorkshjrc but letters 

will be re-directed from his home address. 
BRS2098 reports hearint: XUSZA, TC9BA. 

OA3B, Tf3AV, HI2K. H13N . and KvAP, besides 
many of the commoner South Americans on 14 Mc 
telephony. He a lso mentions that Melbourne VLQ2 
(11.87 Mc) a11d Sydney VLQ6 (11.83 Mc) arc coming 
in well just now between 1900 B.S.T. and 2150 
B.S.T. Both stations show :!OdB above S9 on the 
H .R.O. meter. Delhi is another station which is 
coming over very consistently. G4AB has heard 45 
U.S. states on 7 Mc since the war bei:an and his list 
of unusual calls heard i11cludes J<7HIE, K7BZC, 
W7EST/ W7. W6SRC/ W6, W4HDQ/ KI.. OA4U, 
HClSD. HK5EE, XE3AF. YVIAD, LU9AX. 
KAIHQ and a number oi l<6's all on 7 Mc. 

G2N'J has heard VXSAA in the 14 Mc band. 
1.'hjs station, wherever be is, clrums to be using 
5-watts input. 

GSVG reports XElCH and HK3CE at 02· :10 
G.M.1.'. 11th July, on 7 Mc and is another to com­
ment on the wonderful way this band has delivered 

·the _s:oods right tllrough the summer. 
:'!1,,LD sends a long list 0£ DX heard and also 

reports a contact between a German station and 
" ZB20L." rt·s marvellous bow they thi.nk them all 
up, really it is I He also says YU7DX and YU7LX 
are still active. 

3RB has overheard a contact between D4LIC\1 and 
YR5BF and also a nother much m ore interesting 
SS. both ways, QSO. between W2CRB and KC4USA 
on 14200 kc 'phone. 

Hostly about Fo lks 
G6BQ tells us that be recently met VU2FV a.nd 

VK2IK in his particular branch oft be fighting forces. 
:May we once agaiJ:i ask these oversea. amateurs 
~o drop a card to Headquarters telling !1$ they are 
here so that arrangements can be made for them 
to meet some of the boys. 

We bad the pleasure of entertaining VI<2ADE a 
• few weeks ago during his spell of leave from his 

vel"y >n-0110/Qn.ou.s iob. He is an air gunner, and the 
italics are ours ! 

During the swapping of yarns at a local get­
together, the talk turned to 28 Mc and its peculiari­
ties in various parts of the world. We G's were con­
siderably startled when !!ADE calmly stated that 
" you generally knew ten was opening up when 
AC4YN's 28 Mc harmonic and other Asiatic 
stufi started comfog in I " AC4YN's ... Ye gods 
and Uttlc fishes I 

By the courtesy of Mr. Garner BRS3770, we have 
been a.ble to peruse several numbers or a beauti!ully 
band prepared magazine wlticl1 he circulates to his 
friends. Mainly on raclio topics, this little journal 
is a masterpiece o{ penmanshlp. He would be 
pleased to add tCJ his circle of readers : hls address 
is 8, Holding, Little Woodcow, Wallington, Su.rrey. 
As a matter of interest this budding journalist is 
only 16 year.s of age. 

RADIO PERSONALITIES- No 2. 

It's Your letter I want. 

GlMI. The Society's general factotum appeals for news. 
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QSL Bureau 

l t is once again necessary to point out that cards 
can now be hand led on ly for the American Conti­
nent, so rbat all others are now merely clu ttering 
up the limi ted house room of the QS.L manager, or 
rather l1is wile, who is running the Bureau during 
his ab:;ence from home. All cards wl1ich were 
awaiting despatch, prior to the new order, are being 
preserved and will be sent forward when the war is 
over, ii the countries to which they are addressed 
still exist. 

At the rate things are going at the moment it looks 
as tl1011gh a DX Dozen Club might be a welcome 
inst itution for some o( the new licensees! 

VK:DlH informs G:lXS in a letter that he is 
still awaiting con.6rmatio11 o( 'phone QSO's from 
G2PU, :!TR, SFT and GW5K]. Cards have already 
been sent by VK2MH but duplicates will be for­
warded ii they have not been received. 

Recent correspondence from America has been 
opened by Censor. We have enquired from the 
;\•finistrv of [nJormation whether the United States is 
a ccnsorable country, to which they have replied 
tl1at it is not. They poin t out, however, that a ll 
mail is liab/a to censorship, but that there arc no 
restrictions 011 the type oC matter posted to the 
A 111ericans. 

Posl-scrif>l.-Thcre, we fear, we must leave you, for 
the supply of news is very limited this month. 
lt's up to you ! 73. 

Correspondence 
The Windom Aerial Again 

To Ille E1litor, THE T. & R. BULLETIN 

DEAR S1R,-With rcCercncc to the uticle pub­
lished in the j uly issue regarding the Windom 
aerial, I feel I must point out that lllldcr no circum­
stances may a radio frequency foeder be non­
radiati ng unless it has close beside it or surrounding 
it a second wire or shield carrying energy in anti­
phasc to neutralize the electro-magnetic field set 
up by the feeder current. Whenever electrons 
arc accelerated, or decelerated, inherently, electro­
magnetic waves are radiated. Consider the case 
oC the Beverage Aerial, t he non-resonant Vee 
Aerial or the well-known RJ1ombic. In each case 
tbe aerial is really ju.st a feeder terminated in its 
characteristic impedancc--thcre are no standing 
waves-the impedance of the system is everywhere 
resistive. 

The Windom aerial comes in t he same category 
as regards its feeder. There is nothfog to cancel 
the radiation from the feeder and tal<lng the example 
of a 14 Mc. aerial with a 33' , top, and a feeder about 
66' long the radiation pattern of the feeder would 
be something similar to that obtained from a 66' 
wire terminated in the characteristic impedance (600 
to 800 ohms resistive.) 

By virtue o( the fact that the feeder is matched 
to the aerial " top " the maximum amount of 
energy is transferred to the " top " but this is 
only roughly half that supplied to the feeder at 
the transmitter end. Thus it is apparent tllat the 
feeder must contribute a good port.ion oC the 
radiated energy o( the whole system. 
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The writer is of the opinion that t.he great diver­
sitv of results obtained with the Windom are, 
perhaps. largely d ue to the widely varying orienta­
tions of the feeder wire employed by users in different 
locations. 

Y ours humbly. 
J. ~I. KIRK (GGZO). 

2/ Licut .. R. Signals, B.Sc., A.C.G.I., D. I.C. 

Selected References 
The titles of several very useful books, published 

by George Newnes, .Ltd., were u11fortunately 
omitted from the Selected Heferences chapter 
published in the new ed ition of Tile Amal.tJttr Radio 
Ha11dbook. 

A list of these books appears below: 
W ireless Conslrnclor's E'llcyclopedill . B)I F. J. 

Ca.mm. Newnes. Price 5s. 
Practical Wireless S ervice .ll a1111al. .By , l'. J. 

Camm. Newnes. Price 5s. 
Wiraless Tra11s111usion for A matettrs. By F. J. 

Camm. Newnes. Price Zs. 6d. 
Slsort Waue Jl1anua/. By F. J. Camm. Newaes. 

Price 5s. 
Tiie Supel'futl N!a11ual. By F. J. Ca.mm. Newnes. 

Price 5s. 
The Radio E11gi11ee1''s Pocket Book. By F. J. 

Camm. Newnes. Price 3s. 6d. 

Mathematics for the Radio Amateur 
For some months we have felt that a useful 

service would be rendered by publishing a series 
o( articles dealing with the application' o[ mathe­
matics to amateur radio requirements. Such a 
series shou Id be written in as topical a strain as 
tlie subject will allow. 

Any member in a position to cohSider under­
taking this task should •v-rite to the Sccrctary­
Ecl itor, who will be pleased to outline his plans. 

Fuel for All ! 
" Going to the coal house this morning for the 

first time since last Saturday, I was delighted to 
fiod on top of the ordinary fuel, some extra special 
' fuel ' for the winter evenings-or for that matter 
' fuel ' for all spare . moment:s--in the shape of 
the new Handbook. Thanks to all who have made 
this war time luxury-yet · neces-~ity-possible. ' • 

2DBK. 
• • 

" Hearty congratulations on a very fi.ne produc~ 
tion. How you can publish such a manual at such 
a price during these times-beats me." GISTS. 

• • • 
"Many congratulations oo the Handbook. It's 

a great piece o( work and would have been out­
standing in peace timc--but as things are, it 
reflects the highest credit on the few who have 
evidently put in so much hard work aod given their 
specialised knowledge freely to benefit amateurs 
in general/' G6XL. 

Ohm's Law 
" If forty amps at forty volts prod'llct<l but half a watt, 
Would yo11 s11ppose," Ilse Walms said, "that Olim's 

Law work"d, or 11ot 1 " 
" I 1lo11bt ii," said tire Carpm.ter, " /mt would"' t it 

get hot ! " Dud 
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The 28 Mc. Band 
By NELLY CORRY (G2YL). 

J U l.Y is always rather a depressing month for the 
ham who thrives on 28 :\le.DX, but he usually has 
the consolation of being able to make European 

contacts on a good many days. This year the few 
Eu~opcan amateurs still active have quite naturally 
decided that the chances of effecting QSO's on 
2~ Mc. are negligible, so that the only short-skip 
signals reported were commercial harmonics. 

~l rs. Hough, 2DYN, is to be congratulated on 
bc~ng the only member to report a mateur signals 
tlus month. After much listen ing on a dead band 
she was _event ually rewarded by exceptionally 
good c~nd1t1ons oo the mghts of Ju ly 18, 19 and 21. 

Between the hours of 22.50 and 00.50 G.i\l.T. on the 
18th W's in D istricts I , 2, :l, 4, 8 were coming in well, 
whilst W5BEK and WOCJ\V were also logged. 
lIH4AS was 56/ 7 when calling CQ at 23.55, and 
''"l OXEA worked W2ATT (?) and WSCBC alter 
2~ .00 G.~l.T. A station which 2DY~ considered 
rather clubious (!) as it is not in the Call Book was 
none other than K~ USA, the West Base of the 
Third B)<rd Antarctic Expedition. at " Little 
America." This station and \\" lFH were heard 
working each other at 24.00 G.M.T. , at 54/ 5 and SO 
respectively. 

The follow ing night 20\"N" listened for an hour 
ofter 21.30 C.:'-1.T. and logged \\"1 , 2, 3, 9PAH nnd ' 
IOX l!A. On July 21, 21.00- 22.00 G.llf.T., W's 
were again audible, including W40 SA, (an out­
standing signal), W9FSZ and \\'OGEU. 

Conditions for South ,\mcrica were well up to 
normal for the summer, judi:u1g by reception of 
l..S.\ LSA2 as reported by G4~1R and BRS3003, but 
amateur activity was probably rather low. The 
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harmonic on 31.6 Mc. was heard on H days, and the 
27.6 i\lc. harmonic on 21 days. The only other 
commercial harmonics reported, were DFl / DCC. 
E AK, EAX, HAS2 and I QA (all Europeans) who 
were audible on about ten days. 

Report5 from G4MR, 2DYN and BRS3003 aro 
acknowledged with many thanks. 

The 
Ultra-High Frequencies 

By CosSTANC& HALL (CSL Y) 

O NCE again those notes appear, due ma inly 
to th e fact that six amateurs have had tho 
enthusiasm, and the twopence halfpenny, to 

report their activities I 
Conditions seem to ha,·e deteriorated in July, 

one enthusiast reporting it thus:-" Eh, I.ass, 1/"s 
be1m a uighl poor do this month, ah 've "obb11t 'uarll 
tltrtt signals. an• ltc..'O on ·e111 we·a,,I rtighl ·uus 
1uvther." 

, . -~ne report contains the following queries, and 
1t 1s hoped that they may lead to some discu>sion 
in future notes: 

l. \Vben various harmonics. such as TtaJians, 
have been heard in the 56 ~l e. band. has anyone 
located the fu11dnmcnt:al signal on one receiver 
and the u.h.f. harmonic on another and mea>ured 
the clliference, if any, in the time taken by the 
two signals to re:ich the same listening point on 
both frequencies, thereby calculating a poo.sible 
path the harmonic had taken, different from the 
fundamental, if any, at these " abnormal " periods 
of· u.b .!. reception ? r Phew !-ED.] 

2. Does anyone think it possible for 11.h.f. signals 
to be reflected by, say, the moon. in which case the 
diJicrcnce in ti me bot ween reception of fundamentnl 
and harmonic would be very different ? [See 
Propagation Group report.- Eo.] 

The writer would appreciate remarks concerning 
the above, and also more questions. for it i~ obvious 
that this column cannot depend on stat.ions heard 
reports during I.ho winter, so what about it ? 

G3YY with less a'·ailable listening time than in 
June, reports hearing two commercial harmonics, 
one on j une24 onll I :\le. at 19.05, tho other on July 10 
on 52 ;\'le. at 10.30, whilst BRSI 15 1, with more 
or less the same timo spent on tbe band as in June, 
011l y heard 0110 commercial hannonic, believed to 
be '!RX on July 9 at 10.35; July I (), II , 13, 15 
and 19 static wrui troublesome, and 011 j uly 17, 1 !I 
and 19 there was a very low background level, 
becoming normal again on July 20; nothing being 
heard in tho way of harmonics until July 27 when 
on 60 Mc. at Ii .25, h1f:h·spced commercial morse 
was audible at 5310 fading out at 18.05. All times 
C.~1.T. 

C3BN" report~ usi11g an all-mains receiver which 
goes do\\•n com £ortn bl y to 112 !lie. He is on the 
look-out !or J\111erica11 s ig11als . H e hcaril one 
commercial harmonic 0 11 July 8 at 18.00 on 1)6 Mc. 
He also says he has intended to s~nd in a report 
for a long time and at last has done so. which 
shows that the monthly "J>peal for news is gradually 
takio~ effect : others please copy ! 

C3YL is known to be in possession of acorns 
(Co11ti1111ecl 011 page 60) 
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ANEW 
32 RANGE 
UNIVERSAL 

TAYLOlb\\ETER 
Sensitivity 1000 ohms per volt 

A.C. and D.C. 

Taylor instruments are designed and con­
structed by highly skilled technicians and 
experienced e,nglneers. This Taylor Model 90 
is acknowledged as a dependable, sensitive 
and accurate meter for Radio and General 
test requirements. 

HOltEL 90 TA YLOBHETEll 
NOte the followln1 summary of the 32 RAN GES : 

(7 ranges) O.C. Volts 0--0·25 up to 1000. 
(6 ranges) A.C. Volts 0-2·5 up to 1000. 
(6 ranges) OUTPUT Volts 0-2·5 up to 1000. 
(S ranges) O.C. Current 0-1 mA. up to 2·5 

amps. 
(4 ranges) A.C: Current 0-1 mA. up to 2·5 

amps. 
(4 ranges) OH MS from I or I 0 megohms. 

PR I CE 

£8-15-0 
Complete with leads and test 
prods and a carefully prepared 
And euily followed ln1truc·· 
don book for all optn.tions 
covered by the 32 nnios. 

BRITISH MADE 

Guaranteed for 6 months 

...~ ...... iiiilij;;., 

TAYLOR 
ELECTRICAL INSTit UMENTS LTD. 
JJ9-422 Montrose Avenue, Trading Estate, 

SLOUGH, BOCKS. 
Telephone : SLOUGH 20061 

iH 

Skilled wireless 
mechanics wanted 
by the 

Increased aircraft production demands more 
men on ground duty to maintain th.e radio 
appliance's of the R.A.F. There are vacancies 
NOW for fully qualified mechanics, aged 
xS-50 with a good theoretical and practical 
knowledge of radio. No experience of morse 
code is necessary. Pay for accepted recruits 
will be from 3/9d to 5/6d per day according 
to proficiency, with good prospects of 
promotion and higher pay. Men already em­
ployed on radio instrument production and 
other work directly connected with the war 
effort are nor eligible but any men within the 
age limits, who are on the servicing side of 
the radio industry and qualified as wireless 
engineers, testers or repairers, including 
wireless mechanics, are invited to volunteer. 
Men registered under the National Service 
(Armed Forces) Acts who have not yet been 
posted for service with one of the Forces 
may volunteer for enlisonent . 

• APPLY IMMEDIATELY ' 
R.A.F. Section of your nearest Combined 
Recruiting Cent.re, the address of which may 
be obtained from any nmploymenc Exchange . 

• 
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RECORD BREAKING 

TROPHY 8 
Unbeatable fol" Iona dlsta.nce and home pro­
crarnmos. 8 Valves, 5 W avebanda 7 .. 550 
Metres. R.F. on 111 bands, con tinuous band-
1pr-ead tunlnc. separate Oscllluor, send/ 
receive switch, spea.ker and phono sockeu. 
for A.C. 100/lSO•. 
CASH PRICE .... £14.19.6. 
TERMS 0 deposit, and 6 paymtntt or 44/· 
monthly. 
Mat.c;hed speaker in ca.btnet .f4/ l.. 
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COMMUlllCATIOI 

WITH A 

llECEIVEll 

" 70 DIFFEREN T 
COUNTRIES AND 
l,100STATIO NSON 
LOUDSPEAKE R ,. 
IS ONE TROPHY 
USER'S RECORD. 

TROPHY 
TROPHY 6 
Continuous wavennae 6.S to SSO metru. 
Separate dial •lec.trlc:al b1ndspre1d. 6 Inter· 
national Octal type valvos, Input for slngle 
wire o r doublet aerlal. 8ullt-ln 1pe.aker and 
phone Jack fitted. 
For A.C. 100/150•. 
CASH PlllCE •••. "1.11 .0. 
TERH S 0.5.0 . dopo1l1, ond ' p•rmont.a of 
14/ ' monthlr. 

INSTllUHENT. 

W RITE FOR LISTS 

OR CALL FOR FREE 

DEMO NSTRATION. 

PETO SCOTT Co. Ltd. 77, CITY llOAD, LONDON, E.C.I. Pllono: CLErk•nw•ll 591 1. 
41, HIGH H OLBORN , LONDON , W .C. I. Phono: HOLborn 3248. 

ELECTRONICS 
AND 

TELEVISION 
& SHORT-WAVE WORLD 

!.=====iA HU LTON PUBLICATION====:'.' 

Records each month the latest developments 
in electron ic engineering, television, e lectron 
optics and many other allied subjects. It keeps 
you acquainted with the everwiden ing field of 
radio engineering. 

PUBLISHED ON THE 25th DAY OF EACH MONTH, l / 6d. 

• 

From All Newsagents and Bookstalls 
EDITORIAL AND ADVERTISEM ENT OFFICES : 

HULTON PRESS LTD. 43/ +4 Shoe Lane, London, E.CA 

A pot1t card will bring y ou, potlt f ree, a apecimen copy • 
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TRADE REVIEWS 
Osram GUSO 

The Osram C U50 L5 a half-wave ;\(ercury Vapour­
filled rectifier sui table for the supply of rectified 
current up to 250 milliamps. It is manufactured by 
the /1/ .0. Valve Co111pa11y, and retails ;tt 25s. 

The CU50 l~a..~ been redesigned in order to replace 
the GU~ "'!<! incorporates modifications to improve 
the r~hab1hty under maximum conditions of 
opemlton, although the characteristics remain 
unchanged. 

It has a somewhat larger bulb than the CU5 and 
~he filament is in the form of a crinkled double V 
instead of a hehx ; fhe top anode connect ion has 
been retained. Readers will .r~collect that the GUil 
replac:ed the GU I although in this case the rating 
was increased and the base anode connect ion 
abandoned. 
Characteristics 

Filament volts. . . . .. <l·O 
Filament current amps. 3·0 
Anode volts (max.) R.M.S. . .. 1,500 
Rectified current (max.) mA. ... 250 

A sample tested was found entirely satisfactory 
and agreed closely with the mi1kcrs' published 
figures. )). N. C. 

Masteradio Vibrators 
A wide range of vibrators, and complete power 

pack$ in.corporating them, are available from 
.Mastuad10 Ltd .• Vibrant Works, Rickmanswortb. 
~here arc two basis types--lnterrupter and 
Synchronous. The former is available either in a 
4-contacl m~'<iium duty type, or as a 6-contact 
heavy duty. type. The heavy duty model can 
handle considerable powe.r and its normal use is 
tn the conversion of direct into alternating current 
usually termed " inverter service." To obtain high 
yottago O .C. from any of the Interrupter types, 
1t Is 11 ccessary to employ a rectifyi ng valvo-the 
OZ4 cold cathode type being most suitable. 

The Synchronous or self rectifying type as its 
na~c implies. delivers high voltage D.C. ' direct. 
H ~ only suitable for comparatively low power 
service. 

Particular attention has been paid to such points 
as the materials employed, reed design. contact 
o~ration :i-nd magnetic circuits, the final result 
betng a unit which is very satisfactory in operation 
and one which can be guaranteed to give long and 
!'seful service. ;\lodels are manufactured for use 
in G, I:!, 32 and H O volt D.C. input. with outpu ts 
up to 150 watts. 

Vibrapacks, tbc name by which the complete 
power packs are known, are for operation from 
6 or 12 volt accumulators. The largest t ype delivers 
an output of :JOO volts at 100 mA., which is sunicicnt 
for .the operation of large receivers. public address 
equipment o r small t ransmitters. Noise suppression 
filters arc included in the specification but not 
smoothing chokes or condensers. These units :ml 
ver)'. .~atisfactory for \.'.H.F. operation, provided 
add1t1onal screening and screened leads arc used. 
One Service user reports good results with a short­
wave •Uperhct, using a Vibrapack as source of 

power . supply. Representative prices (subject to 
alterabon) are £4 IOs. for the VP551 (125/ 200 
volts 100 mA. Synchronous) and £5 for the \IP554 
(300 volts 100 "\"· \ 'alve Hectified). 

F ull details and literature arc available from the 
man ufactu rers. J .N.W. 

Taylor-meter Model 90-Universal Test 
Meter 

This is an inexpensive un iversal test meter 
manufactured by Jfr<srs. Tavlor J::ltcfrical J 11s:ru-
mnits, priced at £8 I 5s. • 

H oused in a metal case of over.ell dimensions 
S in. x 5 in. X 4 in. deep, it bas a useful scale length 
of about 3i in. and has a knife edged pointer and 
a well damped movement. Test prods are provided. 

!he ran~es are .selected by a twelve-position 
switch and an additional switch for A.C. or D.C. 
A zero adjuster is provided for the resistance ranges. 
The later ranges have a n internal 9-volt battery 
but may be extended by a n external supply of 
about 60 volts. 

The instrument has U1c ro llowing ranges:-
(a) ~.C. and A.C. , ·olts 0- 2. 5, 10, 100. 250. 

aOO and 1,000 volts, each with a resistance 
of 1,000 ohm; per voll. 

(b) n.c. milliamps. 0-1. 2.5, 25, 250. 2,500 
milliamps. 

(c) A.C. milliamps. l>-1. I I;, 250 and 2,500 
milliamps. 

(d) Resistance. 0 -10.000, 0- 100.000 ohms. 0-1 
megohm usin,:: the internal battery and 
0-10 megohm using an external 60 \•oltagc 
supply. • 

. There _is also a position !n the A.C. range. Somploy· 
tng a series condenser, which enables Ute instrument 
to be used as an output meter. · 

T he sam ple submitted was checked on it~ D.C. 
ranges by comparison with a sub-standa rd Weston 
Model l; on t.heA.C. ra nges against an A.C. Standard; 
and on the resistance ranges against a Cambridge 
resis~nce box. On the D.C. voltage ranges Ute 
maximum error at full scale was 2 per cent. high, 
and tlus only occurred on t bc lowest range. vi<., 
0-10 volts. At readings lower than 10 volts (quarter 
full scale) errors up to 6 per cent. high were noted. 
On the D .C. current rangC$ the maximum error 
at full scale was 6 percent. high on the lowesl range, 
and 5 per cent. high at a quarter scale on the 
0- :!50 milliamp range. On the A.C. , ·oltage ranges 
the ma.ximum error at full scale was 6 per cent. 
low on the :!t volt rani:c. a nd at quarter sea.le 
7 per cent. low on t he 0 I 0 volt range. On the 
curren t ranges, at full scale. the maximum error 
was 3 per cent. high on the I mi lliamp range and 
3 per cent. low on l he 2A a mp. range at quarter 
>;eale. 

The resistance rani:e 0- 100.000 ohms showed an 
error of 10 per cent. low al 250 ohms and:! per cent. 
low at 5,000 ohms. The 0- 10.000 ohrp range was 
20 per cent. low at :!5ohms and 12 percent. low at 
500 ohnL~. whilst the 0- 1 megohm range was 

(Co11ti1111ed 011 pagt GO.) 
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RE-BROADCASTING JN SOUTH AFRICA 

A FEW miles west of Johannesburg, irom a small 
building which houses the " Panorama " 
broadcasting station, p rogrammes of every 

kind trom the pick of Europe ·are re-broadcast 
throughout the whole of South Airica. Reception 
from Daventry, Paris and other cities is of a con­
sistently high order, and the apparatus installed, 
which is of British G.E.C. manufacture, bids fair 
to be ranked as near perfection as is possible to-day. 

The Aerial System 
The radiating system used consists of a rhomboid 

design of three aerials placed to give separations of 
between 1,250 ft. and 2,250 ft. At present they are 
directional on Central and Western Europe, but 
additional systems will be erected later to allow of 
reception from all parts of the world . T be present 
arrangement mainly covers wave bands between 
13 and 30 metres, but it also functions effectively 
on the 40-metre band. 

T he Receivers 
Eight racks bold respectively tho aerial coupling 

board, !our receivers, diversity locking equipment, 
line and monitor amplifiers. and telephone apparatus. 
The aedal connectors arc of the co-axial cable type, 
and any aeria l may be linked with any of the 
receivers. Each receiver is an eight-valve superhet 
specially designed by 1"11s General Else/de Co., Lid., 
for diversity reception. Both high and low tension 
supplies are taken from accumulators to reduce 
backgrou11d noise. The two RF. and the input 
signa l frequency stages arc i11depe11dently t uned, 
whilst amplilied A.V.C. holds signal strength 
exceptionally constant. \Vhen receivers are coupled 
in diversity through the locking equipment, i.e. 
when the outputs are . coupled lhrough a mixer 
unit a nd their A.V.C. lines bonded , the receiver 
which has injected into it the strongest Si!)"nal will 
automatically take control, because the A.V.C. liJle 
of this particular receiver will bias back tl1c other 

Romford Radio Society 
The Romford and District Radio Society have 

resumed Tuesday evening meetings at the Red 
Triangle Club. 

At ~h~ Annual General Meeting held on Apr il 2 
all retmng members were re-elected unanimously. 
On April 0 a Junk Sale was held to start the season 
while it is hoped to arrange a vari£d pro$'famme of 
lecturts to suit all tastes. 

New members are welcome. Inquiries should be 
addresSfd to Mr. H. G. Holt (2DXI), 5 Butts Green 
Road, Hornchurch, Essex, who, as Assistant 
Secretary !or the duration, will give any help that 
may be required. 

" Pract ical Wireless " 
This well-known Newnes weekly publication will, 

as from September, appear as a montl1ly journal. 
(Price Gd.) 

The first monthly issue, dated September, 
appeared on August 7th. · 

receivers, so making them inoperative. For 
example, as soon as a strong sig oal being received 
on one aerial fades, it will invariably increase 
on another aerial, and the receiver coupled to 
this second aerial will then take control. 

In practice it has been proved that, if aerials are 
separated by 1,000 ft. or more, the signal they 
receive from a distant short-wave transmitter will 
fade only very seldom on all three aerials simul­
taneously. Jt is, therefore, not economically worth 
while to use four or more receivers in diversity. ;fhe 
fourth receiverisemployed, therefore, for substitution 
in case of failure. 

Selective fading, ;.s. the type of fading which is 
accompanied by severe distortion, is not diminished 
by diversity working, which only aids in the elimina­
tion of straightforward fading. 

Locking Equipment 

It is possible to couple the outpu t of two, three or 
four receivers as desired, or to extract the outputs 
from each receiver separately. P recautions are 
take11 to ensure that the outputs arc coupled in 
phase so that cancellation, noticeable in the bass 
frequencies, will not occur. The line amplifier 
incorporates tone control. 

Power Equipment 

The generator equipment, consisting of a petrol­
electric 3~ kW. A.C. set, is housed in an outroom, 
and is electrostaticalJy shielded to prevent inter­
ference. Mercury vapour recti fiers are employed 
to convert the current to D .C .. which is then used 
to charge the large capacity accumulators feeding 
the receiving equipment. 

Special arrangements have been made to provide 
a good earth, and care has also been taken to ensure 
that the wiring carrying A.C. (for power purposes) 
is weU separated from that carrying D .C. 

Channel Isles Members 
The following Cballnel Isles members have not yet 

communicated their English addresses to Head· 
quarte.rs : Capt. C. A. H enn-Collins, G5ZC ; H. E. 
Le Daio, G5Ll ; A. W. Gale, G3XN' ; A. A. 
Hordern, BHS.3709 ; S. N. Paio, BRS.36()8 ; T. de 
Putron, GSMF; G. H. Smith, 2ASO. 

Readers in a posit ion to assist us in locating 
any of the above members are asked to write to 
Headquarters. 

• • 
Thanks 

l\lr. A. G. Cole, G3GS, late of the Channel. Isles 
and now resident at 27 Grange Road, Hook, 
Surbiton, Surrey, wishes to thank the many members 
who communicated with him after the publication 
in our last issue of his new address. Due to a 
printer's error bis call was quoted as G3CG. ~fr. 
Cole is now on war work in London. 
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BRITISH ISLES NOTES AND NEWS 
DISTRICT '4 (East Midlands) 

Leicesler.-Members recently bad a very pleasant 
surprise in the form of a visit whilst on leave, from 
G5UQ (the Vicar) who had many a good yam 
to recoun t . G5MY is now quite happy, in charge 
ol an RA.F. station transmitter. 2HBG remains 
at Ko. 2 E . & W. S. and 2BAP was recently accepted 
as a radio mechan ic. Ooe or two other members 
have signed on the dotted line during the last 
week or two but have not yet been post ed. C2RI 
and 3DU still walk a beat as special constables. 

/lfa11sfiel1l.--So many members have been called 
for· service that it has been decided to hnld the next 
Town llleeti ng at 7 p.m., August 26th in order to 
save overhead expenses. v\le understand o ld timer 
C5KG is making good progress with his study of 
l~e viohn wbil>'t 2HPT is expecting to join the 
NAAFI as a canteen manager. Activity here is 
not great at t he moment although some work is 
being put into audio gear. 

Notting/111 111.-The T .R. CSDZ appeals to all 
members to get into touch with him and to send 
details of any activity. H e poin ts out that everybody 
mu~t be doing s<nnetl1i11g and co-operation can 
~lways be helpfu l. SJ V has been in hospital but 
is. now out and O.J<. agai n,. with a promotion to 
Lieutenant (R.N.V.R.). 5VlJ (l'.tO., R.A.F.) has 
been on leave. 6CW is expecting. to be called in the 
next week or so. -IN'U of Liverpool (R. A.0.C.). 
visited SDZ recently. 5BW and 2UT, of Norwich, 
arc now working in the district and can be con­
tacted via SDZ. 17 Newstead Avenue, Mapperley, 
or by 'phone Nott. 451171 extension 7. One or t,;.o 
members have SuRgested a District Meeting whi le 
the weather is still good. Jf you would be able to 
support this venture, please write the D .R. at 
00 Romway Road . Leicester by next posl without 
fail. G:?R I. 

DISTRICT 6 (South Western) 

The D.H. again appeals for news, especiaJJychatty 
bits of gossip of in terest to our pals on active 
service. Although most of the District has changed 
into Khaki or B lue there rema ins a sprinkling of 
civil ians \vbom \\'C " 'Ould urge to pa~i;s on any ite1ns 
of interest. 

During the latter part o r ] uly the D.R. was 
pleased to welcome G6JL (R. S ignals) . a nd BRS3 17l 
(R.A.F.); also G2DP of Croydon. An interesting 
letter has recently come to hand from 2FNY 
(R.A.F. ), who tells us that in the course of h is 
wanderings he bas met FSOT, C2I], 3HG, 501, 
8Hl3 and SVH. 

Letters from service mcm hers w ill be warmly 
welcomed. as will visits from those District members 
who get to Torquay on leave. 

News from Exeter and North Devon is awaited 
with interest. G5SY. 

DISTRICT 7 (Southern) 
Aldersl1ot and Farnboroug/1.-Apologies are ex­

tended to anyone who turned up for the cancelled 
Ju ly Ham Gathering at North Camp. Every effort 
was made to warn all those wl10 might have intended 
t o be there. The cancellat ion was unavoidable 
owing to tbe decision of the authorities t hat the Hall 

must in future be reserved for members of H.M. 
Forces. Attempts were made to 6>: ap another venue 
in the vicinity, but to no avai l. However, it is with 
great pleasure, we are able to announce that a 
Ham GaU1ering is being arranged by Miss Corry. 
G2YL, to take place at her QRA. " Rcdhobn," 
Wal ton-on-the-HlJJ, near Tadworth, Surr1>y. on 
Sunday, August 25th, at 2·30 p.m. All are welcom<l, 
bu t please iJ you are going, drop a post card to 2YL. 

8011n1emo11tl1.-G2NS bas moved and is busy 
re installing liis gear. 2FSL is hoping to join the 
R.A.F. 4IJ, 2FHD and 2HMX bad q uite a n experi­
ence when a certain " bottle" (to wit, a 6L6), was 
found by the authorities. BRS3789 has suoceeded 
in clearing up RX troubles. 2HNO has joined the 
Signals Section of the L.D. V. 

IVoking.- A speedy recovery is wished to 5YA 
who is in the Victoria Hospital, Swindon, recovering 
from a car accident. 5\VP received a visit from t11e 
local constabulary, who it seems had expected to 
ftnd a branch of the Dcutschekurtwellensender on 
the premises I I 

F.orthcoming Events 
Aug. J S Scotland ·· A" District, 2.45 p.m. 

Y.~I.C.A. R esidential Club, 100 
Bothwell Street, Glasgow. 

24 D istrict 15, 3 p.m. at The Excelsior 
Hotel, l Ladbroke Gardens, Lad· 
broke Grove, \.Y.11 

25 I:fam Gathering at ('.:.! YL, " Red· 
bolm," Walton-on-the-Hill Tad­
worth, Snrrey at 2.30 p.m. Sec 
separate announcement. 

Clia1111c/ I s/muls.- Although t he C.I. a.re not 
in District 7 the following news is included as it was 
sent in by 3GS now evacuated to Surrey. 2AOU 
2CNC. 3XX, and 3GS managed to get away from 
the Islands, but 4LT is apparently sti ll tl1ere. There 
is no news of 50U. 

DISTRICT 8 (Ho me Counties) 
It is very gratifying t o be able to record that more 

members a re now sending us items of news, ru1cl 
this month we have to acknowledge letters from 
G2NJ. 3KG, 3S I<, 3WW and 6DQ. The former 
reports consistently. T he D.R. has received personal 
visits from G3W\V and SSY, wbjJc others have 
made phone calls. If le tte rs a re not replied to 
individually they arc none the less appreciated. 

C1m1bridge.- G5DQ writes from the H.Q. of the 
Suffolk 'Regiment to say that he rises at 5.30, but 
" not to work DX." He has had a v isit from 2PU. 
(Best wishes from all the boys, Pet er.) 5JO is 
putting his workshop to good use, by doing war 
work. 5DR, was engaged on a very businesslike 
dug-out when we called recently. 2XV is fully 
occupied with business. SSY listens when be can 
find time, but is busy on war work. 5B Q has heard 
from 3GS, who is well known to many Cambridge 
stations. He managed to get clear from Jersey just 
in time, but alas, bad to leave everything behind. 
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Peterboro11g/1.-G2NJ was happy to run across 
GW2WO (Swansea) and 2AOU (Channel l slands) 
in London recently, all three being bent on 
the same errand. Over tea at a Corner House, 
ham experiences were recoµnted. 5NP has been 
appointed Deputy Group Warden in connection 
wiU1 A.R.P.. and 3DY is putting in a lot of 
time with L.D. V. 3WW, who is fully occupied with 
A.R.P .. bas been investigating tile possibility of 
sending impulses over the mains to warn A.R.l'. 
services. 

Hearty coni;,<rats. to 3BK, on his recent marriage to 
llliss Hose. of Wisbech. 3WW acted as best man. 

Bcdford.- Haviog had oo news from this area 
since January, we were glad to hear from 3SI<, who is 
employed at Leighton Buzzard. He lives at 127. 
Stanbridge Rd. (having moved from Letchworth), 
aod would like to get in touch wit,h local amateurs. -L11/011.-G3KG reports that activity is at a low 
ebb in his area, as most members are away on active 
serv.icc. 

Finally, please Dlaintain contact and help to keep 
the district in the ue,ws. 

G5BQ. 

A Cordial Invitation is ex tended to all 
~s. and in pai:ticular to those on 

Active Service-to attend a 

BAM 
GATHERING 

at 

" RED HOLM," WALTON-ON-THE-HILL 
TADWORTH, SURREY 

on 

SUNDAY, AUGUST 2~~ 
Assemble 2.30 p.111. 

Those hoping to attend are urgenUy requested 
to advise Miss N. Corry, G2YL, at the above 
address in advance. Telephone: Tadwortb 
3268. 
A special feature of direct interest to all 
Canadian amateurs in th is country will, it 
is hoped, be included in the programme. 

DISTRICT 9 (East Anglia) 
There has been nothing of interest to report since 

the .meeting in Norwich during May, but the D.R. 
asks that T.R's and members generally will en· 
deavour to supply the names of those who ha\'e 
recently joh\ed H. ~f. Forces, in order that. the official 
lists may be kept up to date 

G2XS. 
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DISTRICT 12 (London North and Hertford) 
BRS3747 in the only report received thL~ month 

tells us be is undergoing a year's training in the 
R.A.F. as a Wireless Operator Mechanic, and is 
stationed in Lines. with a number o! other amateurs 
who comprise both instructors and learners. H e 
sends 73 to all in theDistrict. We have to welcome a 
well-k,nown amateur to No. 12 in the person of 
D. W. Heigbtman, G6DH, and hope to see him at 
future meetings. Members will be pleased to know 
that ou r D.R ("Buck") was home !or a rew days 
at the beginning of the month and visited G5FA. 
H e continues to make good progress. It is proposed 
to recommence local meeting in September and 
details will be announced in the next issue. 

G5FA. 

DISTRICT 13 (London South) 
'We were pleased to welcome· G6AN at a recent 

Olceting. He had just returned from France and 
entertained us with vivid and instructing tales of 
life over t here. We were a lso glad to see 2FQQ. 
home Crom a long spell at sea with the R.N, V.W.R. 
Two new members, whom we welcome are BRS3724 
from H orsharo and BRS3812 with the Royal Corps 
of Signals. G3CI is now in Scotland with the R.A.F., 

• G5PY is in Devon, G3CU although in the R.A.M.C. 
Dlanages to get time off to build a 9-valve super, 
GZUX has moved to \~oking from H ove, whilst 
G6HM writes from . Scotland, when we all thought 
be was in the Far East I G50X and G2JB have 
le.ft to take up duties in the R.A.F. News also 
comes from G5WG now in East Anglia after return­
ing from France. G2GZ, STN, 3$1', 2DP, 6IO, 2LW, 
2J K and 2VB arc keeping the flag Aying on the 
HoDle F ront. 

Don't forget the Norwood meetings. every fourth 
Saturday in the month, and if you can't come send 
news to the D.R. be£ore the 25th so that we can 
keep in touch with each other. 

G2WV. 

DISTRICT 14 (Eastern) 
l':ast Essex.-Owing to evacuation, etc., G2SO 

appears to be the only remaining member in the 
area and even he is getting interested in the 
R.A.F. V.R. If there are any other members left 
in East Essex will they please write to G2SO at his 
temporary address 45 Bonchurch Avenue, Leigh on 
Sea? ~ronthly Oleetings are cancelled. but members 
are asked to keep in touch with the D.R .. who 
will always be glad to hear from them. G2GU 
ha.~ obtained a commission in the R.A.F .V.n .. and is 
now somewhere in England. 

Il/ord.-The June meeting held at G6HU was 
attend~'<l by six members. In future the host will 
be responsible for tabling an agenda of the subjects 
to be discussed. GSTL found himself unable to start 
up his car alter the meeting until he discovered that 
the distributor head was in his pocket I A report 
of the July meeting held at GSTL will appear next 
month. G4LV, who is in hospital recover ing from 
an operation, has been visited by G3MD. The 
former sends 73 to his friends. 

East Lo11don.- Friencls of G6SG will be interested 
to hear that he is 110 \'\' married a.nd will join us in 
wishing him a happy fut ure. 2BRR would like 
to hear from GSAB, SJM, 2XG and .2XP. 



THE T. ~ R. BULLETIN, August 19•0. 

DISTRICT IS (London West, Middlesex and 
Buckinghamshire) 

The July meeting saw thirteen members present 
including G3Xl and SVM, the latter on lea ve a!ter 
having being torpedoed. We were pleased to see him 
safo and sound and ex-tend our congratu lations on 
his escape. 

Letters were read from G3Yllr, 4PA. 4AR and 
SVM while cigarettes were sent to GSYM, SFA and 
SWR. CSVM, who was present, received his in 
person. 

Ff<S48 has passed his A.M.T. w:r. and the City 
and Guilds Radio Service \Vork examination. 
Congratulations O.JU., good work. 

We understand that G2LC, who recently joined 
tl1e district after bis marriage, has now been called 
up. We wish him good luck with the forces. 

Unfortunately one letter sent us during May was 
lost by the person to whom it was passed for reply. 
We are very sorry about this and if the mcmbCr 
who wrote docs not receive the expected reply by 
the time this appears he is asked to drop a card 
to the D.R., who has the answer waiting to send him. 

Apologies to all members for the omission of the 
date of the July meeting from TnE BULLETIN. The 
Excelsior Hotel is now closed down but Mrs. Green 
has very kindly offered to continue with t he holding 
of meetings there. in another room. an arrnngoment 
wh ich we are sure will prove satisfactory. The date 
o[ the August meeting will be found under Forth· 
coming Events. G6WN. 

A.C.I. R. G. Thornley, 20AF, Is a W.E.M. 
in the R.A.F. 

DISTRICT 16 (South Eastern) 
There is \'Cry little to report this month, but 

G3WR •Cnds bis usual monthly letter which is 
always welcome. 

Rrigh/011 a11d Hove.-An unusual meeting was 
held in Ju ly when ~Ir. Baggaley (of Wire/ass IVorlcl 
Amplifier fame) gave a most interesting talk on 
the human brain. The talk was greatly appreciated 
by those present, including G2RU, 2UX. 3Hl'. 3JF, 
3W_R., 3YY and 6CY .. Me~bers arc ma intaining 
their interest ancl are bstenmg regularly, particu. 
larly on 66 ~l e. C2\\'S. 

Scotland 
" A " D1~1rir1.-.\t the July meeting :\Ir. James 

Roy. C:\13QM. ga,·e a most interesting talk on 

IS7 

his experiments with the Franklin Oscillator. 
He referred particularly to its value !or use io 
frequency measurement work, a point which was 
appreciated by those present. 

P / O ] . Emmerson (GMSH A) wishes to be rcmem· 
bered to members and friends in the district 
whilst Jim Troy (GMS.RJ) leaves us to take up 
duties with the H.A.F.V.R Good luck O.M. 
The ne.:-:t meeting will be held on August 18, at the 
usual tame and place when a lecture oo a subject 
still to be fixed will be given. G)16Z V. 

N orthern Ire land 
As in other districts, amateur radio is quiet in 

N.I. and very few reports have been received of late. 
CI5UW has been experimenting with cathode 

ray tubes whilst CI31<.'\' is testing his new SX24. 
C~5QX. who has been trying out a Trophy 8 re· 
ce1ver for some weeks, bas also been entertainion 
:;om~ of ~e visit ing amateurs who are at preseoi 
m ~ .T. '"'th H.M. forces. The D.R. had a pleasant 
visit from G3RF and a friend, both of whom bad 
t emporarily found a quiet spell in ao Ul;1:er port 
after rough times in the !\'ortb Sea. John C. Graham 
(GM3TR), who was in l hc district for some time 
has now left for the Bristol area. Lyn J ones (GW3XYi 
was also in Belfast (or a while and met many local 
amateurs. 

The foUowing members a nd other amateurs who 
are a t pre.<;ent in Belfast or the surrounding district 
have contacted many C l 's: -

Harry Caunce (C6KS). George Petch (G4LZ), 
L. Huntley (G4LW). W. C. Barnes (G3]0 and also 
operator of Swindon District S.W. Club). Sidney 
T. Hall (G3BR). R. H . C. Garside (C2YX}, S. W. 
Clarke (:!A,\JW) (late assistant Editor of the S.W. 
Magazine), R. S. Trevellyan (:!CKQ), ] . :\1. George 
(2DBO), and J . \\'. Booth (:.>AJ \".) 

.\Ian :\lears, GSS~I. now in Belfast, is T.R. for 
South i\liddlescx and abo Treasurer of the 
T. V.A.R.T.S. Any of his friends who see this may 
like to write him c. 'o C [6T 1-\:. 

Many local GI members serving wit11 the Forces 
have been home on leave, iiicluding CI5HV. GDX, 
3ML. SM!, J QB, MJ. :!DYO. 2COF, and 2BNl\1. 
Several of these were in France and managed to get 
away safely. Would members with news of 2DZG or 
others wb<_> are ser,vi~1g J?lcasc get in touch with the 
D.R. or with G161 h.. 1 he latter bas kindly under· 
taken to supply material for inclusion in THI~ 
BULLETIN each month. 

Among those who arc busy on work of National 
Service are C l5Sj (the llel[ast T .H.) . 6"\\\', 6TK. 
5JK, 31A, 5Ht:, :!OD!. and :!DTi\I. 

GI6Y)l, the City of Belfa.~t Y.M.C.A. Radio Club, 
bas recently obtan1cd a I !l·IO model Sky Champion 
receiver, and there is seldom an evening when 
members of the Forces do not avail themselves of its 
use. Any visiting amateur is welcomed at the club 
where he will find wa}'S and means of getting in touch 
with fellow amateurs. 

.Members in N. I. arc asked to drop a line to the 
D .R. from ti me to time, with any news or inJorma· 
tioo that comes t heir way. J~ very li ttle helps. 

Congratulations arc sent lo Jack J ensen, 2DGU, 
who was recently nlarried. 

All in th is part of the world send best wishes and 
congratu lations lo HQ for so successfully keepinn 
the flag flying in such adverse conditions. " 

GI6TB. 
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HEADQUARTERS CALLING . 
Have You Moved ? 

~!embers who have changed their permanent 
home address since their gear was impounded by 
the G.P.O. would be advised in their own interest 
to send advice to the E ngineer-in -Chief, l~ad io 
Branch, W'l../'!. Wellington H otel, Harrogate. 

Kilocycles-Metres Conversion Tables 
Copies of this very useful G4·page publication, 

in vest pocket booklet format, arc available from 
H~dquarters, price l s. 4d. each, post free. 

C.O.D. 
Due to Lhe fact that Headquarters is being 

operated by a g reatly reduced staff, it is regretted 
that Society publications and Sales Dept. items 
can no longer be sent C.0.0. 

American Publications 
Due to a fall in the sterling exchange rate on the 

American free marke t., it bas become necessa ry .to 
increase our charges for all American publications 
a nd subscriptions. 

The following are the new rates :-
11.R.R.L. 

Annual Subscription 
A.R.H.L. Handl>ook 
A.RR.I,. Antenna Handbook 

Radio 
Annual Subscription 
Two Years' S ubscription 

s. 
17 
8 
4 

s. 
21 
;35 

cl. 
6 
ij 

0 

d. 
0 
0 

Members are advised thal these rates are subject 
to alteration without previous notice. 

According to ·· Radio " their 1940 Handbook is 
now out of stock. 

Returned Bulletins 
Readers are asked to assist us in tracing the 

present whereabouts of the following members who 
have moved from the addresses given below without 
advising H ea<lquarters :- • 

F . Adams (G2AP), 1 Ashley Avenue, B urnham-on. 
Sea, Somerset. 

W. l\l. Aitken (BRS.36'10), R.A.F. 
\V. Bell (CM3MX), •• Laurel Bank," Pitlocbry, 

Perth. 

N. Booth (2DSF), 20 Gordon Avenue, Levens· 
hu lme, Manchester . 

L. Hill (G3CN), 9 Bapaume Hoad, Milsea, Ports­
mouth. 

G. F. Keen (J3 RS3322). 38 St. Aubyns Road, 
Portslade, Sussex. 

A. W. Lister (G5LG), lllanor Farm, Winson, 
Cirencester, Glos. 

A. ~f. R. MaUock (BRS3426) Hoyal Signals, 
Yorkshire. 

C. H. Messenger (BRS36S3), 35 Orchard Way, 
Bognor Regis 

J. Pollard (G3IY), R.A.F. 
H . J>unch, 6 Falcon Cliff Terrace, Douglas, I.O.M. 

\N. G. Pyke (Gtil?I\'.) , Rose Cottage, Addington 
Village Road, Addington, Surrey. 

C. D. Underwood (BRS14i3), 17 Roseberry 
Avenue, Caywood, King's Lynn. 

E. Wake (G5RP). Rose Cottage, Addington 
Village Road. Addfagton. 

R.A.O.C. 
The Chief Ordnance Officer, Woolwich Arsenal, 

ad\'ises us that tl1c scheme for the volu11tary enlist­
ment of clerks and storemcn for the R .. A.0.C. has 
been closed, due to t he magnificent response· to 
the appeal for recr uits publ ished in a recent issue 
of this J ourna l and contemporary publicatious. 

The Society reoeives the grateful than ks of the 
Chief Ordnance Officer for the publicity g iven to· 
the appeal. He also states that " from many 
thousands of applications we have l>een able to 
select a class of man who undoubtedly will prove 
of grea t value to the Corps." 

Physical Problems in Industry 
In order to assist professional men who, in the 

p resent emergency find themselves p resented with 
technical problems in applied physics of which 
they do not happen to have bad previous first­
hand experience. it has been decided to extend 
the facilities of the Institute of Physics' panel of 
Cons ul tants. Through this medium inquire.rs are 
put into touch ";th those physicists most likely 
to be able to offer immediate practical suggestions 
in any part icu lar case. 

Inquiries about this scheme should be address"ed 
to The Secretary of the Institute of Physics. Tbe 
University, Reading. ~erks. 

The F.C.C. and U .S. Amateurs 
We arc indebted to Dorothy Hall , W2IXY, for 

sending us a cutting from a New York newspaper 
giving an outline of the latest F .C.C. regulat ions. 

A q uestionnaire, which present operators and 
future applicants must subscribe to under oath, 
demands proof of citi'zcnship by birth or naturalisa­
tion, and requ ires infor mation as to the nationality 
of iinmediate relatives, time spent by the applicant 
outside the U nited States, and service witll the 
U.S. o r any foreign government. In addition, 
present operators must submit fi nger prints and 
photographs prior to August 15. · 

From the same newspaper we read tl1at .Mr. 
K. B. Wamer, Secretary of the A.R.R.L., expresses 
himself in favour of the new orders and supports 
the view that his Government should wipe out 
nou< itlzen operators . 
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New Members 
S . R. POU!\T."'b."Y (C3N~I), 68 Ctl.ltoo lload, Ucarwood, Smel11wick, 

Stuffs. 
r •. Lon (C6'Pl"), " Cants Muir," Burnham on Sea. Som. 
V. li. ilLANC (tCGX), 10 A;r<.lmilltlll Terrace, Edinburgh. 
H. U. l1ARDL""'G (2DGV), l l Pcnrllyn R~1d, KJn,gs ton QU Th<.tU:tCS, 

Surrey. 
S. A.Jtc.itrut (2D\VZ), 25 \\fn.rdle Grove, Arnold, Kotts. 
N. D. YATES (2llDK), "Grasbil," \Vaenfa.wr, C:ll'.tUClt\'C>U. 
W. T. 'BLACK (~Bc·r1. 13 Suther land Road, Park t.ano. N.17. 
L. \V, J-lu1:.. (2HJZ), 20 Swiuburoc Street, East Pork, llu.ll, Yorks . 
E. J .. t>A:-<1et.L (DRS.38 1S) , 4 Jlaruslcy Road, Thorpe Ueslcy, 

Rothcrluun. 
J. F. HOTCIUCIN {DRS.38l0) ;);; Blylh Slre<:t, Ransom RoaJ, 

ll.appc..-rley, Nottini:htun.. 
R. A. LA?<-'"B {llRS.3$20) \\~oodgate, RoU1ley, L-cics. 
E . .£. nucx (BRS.38:?1) 24 Priory Street, Gorlt:ttou on Sc.-a, 

Norfolk. 
c. R. RllA'tn (DRS.3S22) u Etheldcne/' Bc:aul)•,-.,·uy, Romford, 

I~sse:x. 
L. P. C. TuR."·-i~R (BRS.;i$:13) Hartlund, Chase Ro.'Ul, SOulhg01.tc:, 

N.14. 
Corttellon to list in July i;sut:. 0. ll. 'l"o.uuN, 32 Mootsyde 

..\venue, Sbeflield 10, giveu as URS.381.f should f !!..1<l, 2HM~. 

Book Reviews 

AIRCJIAPT HAOIO AND l' L£CTRIC AL EQVI P)IBNT. 
by H . K. Morgan. Published by Si r 
l~aac Pitman & Sons Ltd. 374 pages. 

Price 22s. Gd. 
1L needs little imagination to appreciate the close 

relationship which exists to-day between the 
designer o( modern aircraft and the raclio engineer. 
Jn this latest add ition to the steadily increasing 
number or treatises dealing with the subject of 
Aircraft Radio and Electrical Equipment, the 
subject is reviewed in a manner which brings great 
credit to the author. 

For British readers the chief interest, perhaps, 
lies in the earlier chapters which cover in a most 
comprehensive manner Hydraulic Analogies, 
Condensers, Coils, Accessories. Valves and 
Amplifiers. Chapters 6 and S might almost he a 
part of Tiie Amllleur Radio Ha11dbook, for therein 
are given very complete descriptions of Trans· 
mitter and Receiver fundamentals, as applied to 
Aircraft Radio. 

The chapter dealing with commercial Aircraft 
Receivers runs to nearly 100 pages but unfortunately 
American types on ly are described. The diagrams 
are exceptionally well executed and are o[ a type 
which will enable any practical man to diagnose 
trouble. 

One of the most interesting or the later chapters 
is Uiat deali!'g with U.H.F. equipment, but as is 
to be expected the treatm~nt o( the subject is not 
fu lly comprehensive. The chief applications coo. 
sidered are those dealing with beacons and above. 
ground a ltimeters. Later editions will undoubtedly 
give more details o( point to point communication 
practice. 

Direction Jioding is dealt witl1 lo a manner suited 
to the scope of the production--<:spccia l emphasis 
being paid to the (undamental principles of what 
is perhaps the most valuable of all radio applications 
to aircraft. 

This publication can be strongly recommended 
for inclusion in reference libraries, particularly 
those attachecl to R.A.F. Signals Schools. lt shnuld 
also be read by all who desire to increase their 
existing knowledge of Alrcra[t Radio equipment. 

J . c. 
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RADIO BOOKS 
Radio Upkeep and Repairs 

for Amateurs 
By ALFRED T. WITTS, A.M.l.E.E. How much don't you 
know about radio apparatus I Just start reading this 
book and you ' ll be surprised ! It's an unfailing source 
of information, and really does help you tremendously 
to keep your set up to scratch, and to remedy any 
faults that ar ise. World Radio says : " A very useful 
and instructive book ... should prove extremely 
useful to the average owner." Fourth Edition. 21 S 
pages. 6s. net. 

Cathode Ray Oscillographs 
By J. H. REYNER, B.Sc. , A.C.G.I., D. l.C., A.M.l.E.E., 
M.lnst.R.E. The informat ion given in this book will 
prove of value to all who have occasion to use the 
cathode ray oscillograph, as It enables the user to apply 
the apparatus to the solution of any problems which he 
may encounter. The book is strongly recommended as 
a textbook for students and teachers. 177 pages. 128 
illustrations. 8s. 6d. net (by post 9s. Id.). 

Order from a bookseller or direct from 
PITMAN, Parker Street, Kingsway, London, W.C.2. 

GET ONE OF PITMAN'S 

"THE T. & R. BULLETIN " 

ADVERTISEMENT 
RATES 

FULL PAGE (ordinary position) 
HALF PAGE 
QUARTER PAGE ,. 
EIGHTH PAGE 

No Series Discounts allowed. 

£5. 0 .0 
£2 . 10.0 
£1. 5.0 

15 .0 

For covers and specified positions an additional 
cost of £I per page and pro-rata. 

NOTE: These rates are still £1 per page 
below the pre-war level. 

All communlc.adon• to:-

PARRS ADVERTISING 
Ill KINGSWAY, LONDON, 

Telephone : HOLborn l4H 

LTD. 
W.C.2 

Advertisement Mana,ers r.o The. Radio Society of 
Gtcat Btlu.ln 
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EDITORIAL-(Co111i1111ed ]•0111 page 31) 

"Nillilerous other chapters have been subjected 
to most careJul revision, and the resultant publica· 
tion is now offered to our members and the general 
public alike as a major contribution by the Council, 
towards the war effort. That large <1uantities will 
be sold to men on active service goes without saying. 
To this cla;,s of reader in particular, we express the 
hope that they will realise that one of the chief 
precepts of the Society to-day is to afford to its 
service members every ounce of practical assistance 
possible. 

The H andbook is but an outward and visible 
sign of that principle. J. C. 

PORTABLE MOBILE ON 1·7 Mc-(C1mli1111td J•om 
page 30) 

it having been established that we were heard aud 
_ called by stations at considerable distances, but 

we were unable to receive them. A model of the 
proposed new receiver was used in the car during 
National Field Day 1039, and this proved very 
satisfactory. It was round to be quite easy to 
operate whilst driving solo, and ~c)Vcral c.w. stations 
were worked mobile wi th the key on t he writer's 
lap du ring the week-end . An extended permit had 
been obtained to cover tests in the Lowesto(t area, 
but thfa had not been used up to the outbreak of 
'var. 
Co nclusions 

From the data collected in the course of these 
experimen ts, it would seem that reliable communica­
tion up to about 30 miles can be secured on l · 7 Mc., 
under .the worst. possible conditions, with a low 
power phone station. The transmitter, incidentally . 
was never modulated 100 per cent. (the average was 
about 70 percent.) owing to power supply difficulties, 
and in any case it was not found necessary to do so. 

The writer would like to thank L\fr. L . Fitzgerald, 
!?CI<], for his ungrudging assistance during many 
pleasant journeys, and he hopes that it will not 
be long before ·• G8TL Portable Mobile" is again 
heard on the air. 

THE ULTRA-HIGH FREQUENCIES-(Co111in11ed ]•0111 
pag• 30) 

and has curbed a refractory u.h.f. con,·erter, 
whilst BRS28 I 7 reports continued enthusiasm. 

!?Bl L, the well-known u.h.f. receiving station, 
wishes to be remembered to all old friends : he 
hop<-s soon to meet some DX u.h.f. men in person 
and will ftx up schedules for future contacts wit ll 
"G" I 

Everyone is thanked for writing-it may have 
been a fairy talc but surely there were some C:!, 
5, 6 and 8 calls " amid the Ultra Highs " --do 
write, telepathy is not enough, even ii t he frequency 
was known I 

TRADE REVIEWS-(co11li 1111t1l f•om page 53) 

8 per cent. low at 2,GOO ohms and :l per cent. low 
at L0,000 ohms. 

Taking into account the low price of t his instru­
ment and t he fact that it is not intended to be in 
the precision class. these errors arc not excessive. 
T he l'llodel 90 can safely bo recommended for a ll 
general pu rpose tests within its scope. D. N. C. 

THE T. b R. BULLETIN, August 1940. 

EXCHANGE AND MART. 

AX ACORi.'lf W.\NTED. 955 or A40 .• \lso HY615. 
- Price and use to S HANKLAN D, 23 Richmond 

Road, Rugby. 

ALL lCTXDS of PRl~"T. Send your enquiries to 
G6i\JX, Worksop. 

BRlTISH \ "Al,\"ES at Jess U1an I/ 3rd cost. (All 
Guamntttd.) Battery types: 2v. Double Diode 

Triodt:. 2/-. ; Power. 1/ 6; Super Power, 1/9; Pentodcs 
4 and 5-pm. 2/ 6; Class u. 3/ 6. :\fains types: 4v. 
AC/BL. indirectly heated. 2/ 6; A.C. Scrccn·Crid, 3/ 6; 
S.G. R1gb Grun. 3/ 6; S.G. Varinble·Mu. 3/ 6. A.C.· 
D.C .. types: K .T .30. 3/ 6 ; T,.13 Deleclon!. 1/ 6 ; U.30 
Rectificrs, Octal, 1/ 6. All made by wcll·known British 
manufacturer. Terms: Cash with order to S.S.(T ) 
RADIO SERVICE, 20 Upper Duke S treet. LivM"pOOI . 

DENCO S.W. Components, Polystyrene insulating 
material. Pocket· Two receiver, etc. Send ~id. 

stamp for Catalogue. Note : E mergency address 
for all enquiries, orders, etc.- D s r-;co, 50 Walming­
ton Fold, London, N.12. 

SALE 193_7 ~odel Super Skyride1·. Crystal filter 
and bui lt -10 speaker. Offcrs.- 65 Salisbury 

Road, Andover. 

WANTED.-Commnnication Receiver NC JOl X 
HQ-<20 or similar type for casb.- Write Do~ 

i53, .. Parrs," 121 Kingsway, London, \\'.C.2 . 

WAJ.'lfTED.-Xalional HRO, NC I 00, or H ammar­
lund H Q120X. First-class condition only. 

- Box 154. Parrs, T. R., 12 1 King>way, London 
W.C.2. • 

WA1'\"TED.-Recent H .lt.O. Receiver complet e , 
?r Home Cinen1a in exchange for 1937 14 h.p. 

6-<:yhnder :\!orris Saloon. Excellent condition, low 
mileage, brand new engine, done only ~oo miles. o r 
sell £65.-Box 152. T.R .. 121 Kingsway. London 
~~- . 

5-VAL\IE Battery Superhet, cha.'>.~is with moving 
coil speaker and Collaro double spring motor 

wi~b pick-up.-Offers to G3YH, 24 Hall St reet, 
Bnstol. 3. 

PATENTS AND TRADE MARKS 

KING'S Patent Agency Ltd. (B. T. King, Cl;TA, 
Mem. R.S.G.B., Reg. Pat. Agent), 146a, Queen 

Victoria Street, London. E.C.4. Handbook and 
Advice on Patents and Trade Marks free. Phone: 
City 6161. GO years rers. 

RADIO MAP AND GLOBE 
'X ]EBB'S RADIO MAP of the World cunblts you to 
V V locate any station h~d. Size •o• b~ ao•. 2·colour 

heavy Art Paper, •/6, postage Gd. I.lm1lcd supply 0 11 
Linen, 10/6, postage 6d. \VEBB'S RAD10 OI.OBE­
supCTb 12• full·colour model Radio prefixes, zones. etc. 
Heavy o:rydised mount. Post Paid. 27 / 6.-Wt!DD'S RADIO, 
14SOhoStreet,London, W.I. Phone: Gcrrnrd 2089. 
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IMMEDIATE DELIVERY 
SCOTT IHO P hilharmonic Chusls, Amplifier a.nd 

Super Speaker, neN ... £ ISO . 0 . 0 

HcHURDO Silver 19~0 Model IS-17 Olympic 
Auto-ndioiram, new ..• 1.1$ • 0 • 0 

McMURDO Silver 1940 Model IS-17 Georclc Auto-
n.dlocram, new £86 • O • O 

P H ILCO Myste.ry Cont rol Console, a.II-wave, new 
condition £50. 0. 0 

A.C.S. S peciaJ combined All-wave 11nd Quality Radio .. 
1ram, with Presto Recorder and Voigt Corner 
Cabinet Speaker, lhdc used ..• £ISO. O. O 

CROSLEY 1938/ 9 Radlo1'1lm, 10 nlves, ll-2.000 
met.res, Queen Anne Cabinet £16. 16. O 

A M E9'1CAN G.E. Radioforte Console, Push-
button, Be.amoscope Aedal, cost 68 ens. AJ new... Q I. 10 . O 

H O W A RD Model 460 Com. Set, complete, u new £26 • 10 • O 

R.H .E. 6', Noise Siiencer Model, Dem. soiled only... U8. 10. 0 

ARMSTRONG AWl25PP Radlo1ram Chauis, now £11 . 15. 0 

Many more. lists free. A/so a wide ronre of bargoins in radio 
components. meters, votves. elc. Moy we Quote you J 

A.c .s. RADIO 
-46 WIDMORE ROAD, BROMLEY, KENT 

Phone & Grams: AAYensbourne OJS6 Close Wod. I p.m. 

CRYSTAL CONTROL 
FOR ALL-

BAND. ACCU MCY. 
(a) I ·75 Mc.. ... 16/ 6 ± I kc. 
,. 3·5 and 7 Mc. IS/ - ± 2 kc. 
,. 1'4 Mc.. ... 30/· ± 5 kc. 

(b) 100 kc. ••. 15/ 6 ± O· I kc. 
Temp. Coeff. (a)-(23 x 10•) 

(b)-( 5 x 10') 
1Enclo1ed H old•n, plus-In type:, auitable all bands , 11/ 6 

BROOKES MEASURING TOOLS, 
51-Sl Church Street, Greenwich, London, S.E.10 

Tel.: Greenwich 1828 

ill 

CC lie JAc£.up 
designed 
include 
venience 

by P. G. A. H. Voigtt"o 
every feature and con-
practicable in a pick-up. 

Po~nt opp/ied (or. 
Provf1lonal Price. 
Experimental modelt 

£6. 

Operadnc 1y1tem 
Movinr coil· 

Volnce output (loud records) 
J.pf,rox. SO millivolu. 

R.eprodudnc point 1tlffnu1 
and pressure on the record 
less thon In any olher pick-up. 
Rabine and lowerJnc 

8y means of lever. 

Delivery 8 to 10 weeks. Advance fnforma .. 
don free upon request. ACT NOW l 

VOIGT PATEMTJ LTD+ 
THE COURTS, SILVERDALE, LONDON, S.E. 26 
T<I.: SYOenham 6666. Re1d. Office: 22 Castle Street, E.C.I 

INDEX TO DISPLAYED ADVERTISEMENTS 
A.c.s. 11ac110 •.• ••• ••• ••• ..• eo.::T~ 
A utomatic Coll W lnd•r and Electrical I.quip. 

ment Co., Ltd. ... ... ... ... Cover U 
Bernard J on .. ,ublicatlon1 Ltd. ... 51 
British H •chanlcal Pl"Odwrtfon•, Ltd. (C:llx) Cover II 
8rookff H ... urlna Tool• Cover Ill 
Candler Syot.m Co. l8 

• Electradlx Radios .•• •.. •.. ..• J& 
G SNI (Blrmln1 ham) Ltd, (Radloma rt) lt 
Peto-Scott Co., L td. •.. ... ••. 51 
Pitman'• ... ..• 59 
PNmler Radio Co. ... ... Cove r Iv 
Q wartz Crys tal Co., Ltd. ( Q .C.C.) Cover II 
!loyal Air f orce 51 
R.S.G.8. SalH •.• •.. •.• •.. .•. 30 
Stratton • Co., Ltd. (Edd y1ton• I l 7 , Cover Ill 
Taylor Electrical lnat r umentl, Ltd. ... SI 
'Volst Patentl Ltd. ••• Cover iii 
W ebb'• lladlo Cover I 

" Eddystone " products are ma.de for outsta.ndinc porform:anc•. They a,..e used by 
the flchtlng Services-have been employed In Arct:lc and Tropla.I Expeditions-In 
fact whenever uuer rellabilfty and the hl1hest eJAclency Is essenda.I '' Eddynonc •• 
Is used. YOU, too. will obtaJn the best retults I( you insist on ••Eddystone." Do so 
te>-day. (Stt advertlsement on paco 37). 

London Service: Webb's Radio, 14 Soho St., W.l , 58 Victoria St., St. Albans 
Birmingham Service: Webb's, 41 Carrs Lane 



iv THE T. 6- R. BULLETIN, August 1940. 

In respon1e to many requesu we have now produced an A.C. ver.s1on of the popular Premier Short .. Wave SGl Kit. 
C1re:ult: P•ntode H.F. Staie, Pentode Oetecior, Sum Power Output, and F.W. Rectifier. 100-lSO v, A.C. Ope ration. Built 
In Power Pack. Hum.free operation. For use In Phones or P.H. Speaker. 
Complete Kit of Pares with drilled chassis, all components, Plue-In Colllcoverlnt: 13-170 metres,• valves and full Instructions and 
circuits, £4 . 10. 0. Complete.ly wired an d t ested, £5 . 10 .o. Send (OI" full details . 

PREMIER 1940 
"s v. s,, 

COMMUNICATIONS 
RECEIVER 

PREMIER 1940 
HIGH FIDELITY 
AMPLIFIERS 

PREMIER SHORT· 
WAVE KITS for 
OVERSEAS NEWS 

A 5-valve Superhet, cove r-Ina: 
ll-l,000 metres fn 5 waYt bands. 
e Beat Frequency Oscillator 

Ideal for A.R.P. Alarm Systems 
Co m plete flan1e of 1 H ia h Fidelity ' ·""· 
A mpllflers fo r A.C. o r A.C./ D.C. Mai ns 

operat ion. Com-

lncorpontlns the Premier 3·8and 
S.W. Coll, 11-86 Metres w1thout 
coll chan1ln1. Each Kit Is com. 
plete with a-11 components, 
diaan.ms and 2 volt valves. 
3-Band S.W. I Valve Kit. l .. / f. 
3-8and S.W. 2 Valve Kit, 21/ 4. 

DE LUXE S.W . KITS 
Complete to the lut deull, ln­
dudlnc aJI Valves and coils, 
wlrlns dlqrarns and lucld Instruc­
tions for bu11din& and worktnc. 
E.a.ch Kit Is aupplltd with a steel 
Chassis and Panel and use plus.Jn 
coils to tune from 13 to 170 
metres. 

e Band-Sprtad Control 
e A.V.C. Switch ~~~:' tl:1~~1: 

with and 
Va.Ives. Tested. e Illuminated Band-Spread Dial 

e Send·RtctJve Switch )-watt A.C. AmpllA•r £2 • 6 • 6 0 • 4 , 0 
)-watt A.C./ O.C. ,. £1 • 6 • 6 U , 4 • 0 e Iron.Cored IF'1 

e Phone Jack 
6-wattA.C. .. u . l . 6 £7 . o. o 

e Over "4 Waus Output 
8-10-w.tt A.C./ O.C. ,. lS • S • 0 U . l • 6 
IS-wmA.C. ,. U . 14. 0 U.2, 6 

Valve Short.Wave Receiver Or' 
Adapter Kit . . . 111/ · 
Valve Short~Wave Su~rhet 

Converter Kit. Sa.rtery Opera.­
don •.. 2J/ .. 
Valvo Short·· Wave A.C. Super· 
hot Converter Kit ... 2'/l 

Black Crackle Steel Cablner, IS/ · extra. 
Provision for slnrle wire or 01-
polt Atrlaf. lnte.rnatlonal Ocul 
Valves forl.00-250 v. mains (A.C.). 
Bullt Into Black Crackle Steel 
Case provldln1 complete 1creen­
ln1 , 106 In. Movln& Coll Speaker 
In sepa.rat• steel ablnet to m,atch. 
Receivtr, Complete with alt tubes 
and Spnktr ... £f. 9 . O 

Pre mier Pick-up Heads 
Wiii flt any tone~arm ... . .• . .. S/ l 

ANOTHEll SPEC IAL O FFE ll 
Rothe rmel Brus h P lezo Crys taJ ' ick·up 
N ew Junior P.U. with arm, 19/ 6. Standard. 
S.8 Model with arm. 19/ 6. P.U. head only. 

Do luxe Model, " 16 . 

2 Valve Short-W ave Recelver 
Kit •.. l t / · 

3 Valve Shon:·Wave Screen Grid 

SHORT-WAVE GEAR 
S hon.Wa ve Colla. '4- and &.-pin types, 
IJ.-261 22~7, ~1-9~, 78-170 metres, 
2/ · n.ch, with drcult. Premier 3-Band 
S.W. Coll, 11- lS, 19~3. 38-86 metres. 
Suitable any type clrcult. 1/ 11 . 
... p in o r 6-pln Coll For mers. Plaln or 
Threaded, l/ l uch. 
U tlllty Micro Cu rso r Dlafs , Direct and 
100 : I Ratios, 4/ 3. 
N ew ' r• mler 2-Gana S.W. Con­
de nMr. 2 x .00015 mr. with lnte1ral a:low 
motion, S/ t . 
Bake llte Dielectr ic Va r iable Con .. 
deMe n.. .0.l03 and .0005 mf, Suh.1.ble 
Tunfn& or Rtu tlon, I / ' each. 
Sho rt>-Wave H .F. Chokes. IG-100 m., 
IOtd. each. Hl&h 1rade Pie Wound 
U.S.A. type, l/ t each. 
Llsse n Dual flans• Screened Coif•·· 
Medium and Loni Wavea, l / t each. 

LEARNING MORSE 
Premier Morse Practice Key on Bakellt.e 

Bue and Brau Movement J/ l 
General purpose Morse Key 5/ 10 
Heavy Duty TX Key on Cut Bue . .. 10/ ­
Bakelite Bu:uera 1/ 9 
Complete Kit o( Para (or Valve Oscillator 

u described In W.W. "Learnin& 
Mon e" •.• . .. 25/ -

SHORT-WAVE 
CONDENSERS 

T rolltul lnsul.atlon. Certified 
superior to ceramic. All·brus 
construction. Easily 1-aused. 

15 m.mfd. 1/ 9 
25 m.mfd. l / · 
40 m.mfd. l / · 

100 m.mfd. l / 3 
160 m.mfd. l / 6 
250 m.mfd. l / 11 
NEW PllEHIER l · GANG 
S.W . C O NDENSER, lx.00015 
m( with lnteiral slow motion, S/ f 

PREMIER BATTERY 
CHARGERS 
for A.C. Mains 

W•tlnahouM lllectlRcatlo n 
complete a nd re•dy for u1e 

To Chari e: 
2 volts at l amp .•.. 
6 volts at l amp . . .. 
6 volu at I amp .. .. 
6 volu at l amps. 

11/ 9 
19/ -
21/ 6 
37/6 

and Pentode Kit ... 61/ -

REPLACEMENT VALVES 
FOR ALL SETS 

Europa H ain• Va lv• . '4 v. A.C. Types 
A.C./ H.L, A.C./ L., A.C./ S.G., A.C./ 
V.M.S.G., A.C./ H.P., A.C./V.H.P., A.C.P., 
all S/ l uch. A.C./ H.P., A.C./V.H.P., 
7-pln, 7/ 4. A.C./ Pen1, l.H., 7/ 6 ; A.C./ 
P.X.4, f / 3 ; Oc<. Freq. Ch•naero, 1/ 4 ; 
Double Diode Triodes. 7/ 6 ; 36·w1tt 
D.H. Triode, 9/ 9. 350 v. F.W. Rect. , S/ 4 ; 
SOO v., 6/ 6. l l v. 2. a m p. Gen. Purpose 
Triode.a, S/ • ; H.F. Pens. and Var . ...r1u. 
H.F. Pen., Double Dlod• Triodes, Oct. 
Freq. Chan1en, 8/ 6 each. Full and Half· 
w&ve Rectifiers, 6/ ' each. 

Triad U.S.A. Valves 
We hold the l111est stocks of U.S.A. tuba 
In this country and are sole Brlt b h Dis· 
tributors for TRIAD Hl1h-1r&d• Amerl .. 
can Valves. All t ypes In stock.. Stat1dard 
types. S/ 6 each. All the new Octa.I Bue 
tubes, at 6/ 6 each. 

SPECIAL OFFER 
ROLA SPEAKERS 

6 in. P.M.'1 11/ 4 
8 in. P.M.'1 16/ 6 

10 In. P.M."1 ll/ 6 
G.12 P.M."1 . .. U / · 
G.12 Eneralxod St/ 4 

All complete with O.P. trtnsformer 

PREMIER RADIO CO. 
All Poot Ordoro tn: J UBILEE W O RKS, 167 LOWER 

CLAPTO N llOAO, LO NDON , l!.S 
(Amhersr 4723). 

CaJlers to : JubllH W o r ks. o r 169 Flee t St r .. t, E.C ... 
(Central 2833), or SO H l1h Street, Clapham, 

S.W.4 (Mocaulay 2381). 

l'rwtcd In Grt'Al Britain ror thf! JNC. RADIO SocIB'tY OP GRP.A.T 8a.fTAIN, 1\3 Victoria Slr~t. Londoo, s. w.1. by 
Sir ]Oleph Caastoo & Soaa, Ltd., Bn:tt<onham HOUK, [,a11caalet .. ~. I.ondo11, w.c.z. 

.-
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