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The RME 70 has the same high-grade construction that made 
the RME 69 the " amateurs favourite ... The frequency ringe 
covered in the R.ME 70 receiver i.s from 550 kc. to 32,000 kc. 
Bilnd number one covers the broadcast range, the other 
five bands being required to tune the frequency range from 
I ,~50 kc. to 32,000 kc. The Cabinet I• steel, crinkle finish. 
The hinged cover provides euy acceuibillty to the tubes and 
other par11 for adjust·ment. The front panel is trimmed in 
chrome. The escutcheon holds the celluloid windows in 
position and lends a balance and finish to the entire 
Instruments. 
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ACCURATE Instruments 

for ACCURATE Testing 
Tho O.C. 

AYO MINOR 
Eleurinl MeHurlns Instrument 

This instrument provides pre.cision 
tntinr ft.cilitie• • l • truly modci·t 
cost. lncorporatill11 a folly iewtolled 
m(lvina·(Oil mQYflfl(nt 11nd a ?j .. in. 
tC0.1-t, it permit.a •ccur•te re.dinQ'S of 
milliamps., voltt •nd ohms, with 
ranru adecau•t• for the maiority of 
ootmal citcuit. btuc:ty •nd resistance 
tests.. TIM! total rc:.t.ance or the 
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ON SALE TH E FIRST DAY OF EAC H MO NTH 
FROM ALL N EW SAGENTS AN D BOOKSTALLS 

Editorial and Advertisement Offices: 

PRICE lf6 

Chansitor House, 37-38 Chance ry Lane, Lo ndon, W .C.2 



THE T. & l?. B ULLETIN, :ilfay 1940. 

SPECIAL OFFER I 
FERRANTI METERS 

We havo • few loft of Ferranti'• famous 
meters. Inasmuch u to-<lay It l.1 1m­
poulb1e to get delivery under twelve 
months of slmltar Instruments, and prices 
have r isen tremendously. this oppor­
tunity should not be mlued. 

3!-ln. Flush Movlnc Coll Mllllam· 
meters S. 10, 2S, SO, 100, 150 
and 200 mA 

Dluo, ProJectlnc types 
17/ 6 
16/ 6 

Larie stocks of Hoyt and Triplet Thermo 
Ammeters and Mllllammeters In stock for 
Immediate delivery. 

SPECIAL OFFER OF 
MOVING COIL SPEAKERS 
Rola, M•cnavox, ete.- -
8-ln. cone, 1,200, 2.000, 2,500, 6,500 

ohms. 
10.ln. cone,~. 800, 1,650, 2,000, 

l.SOO ohms. 
Macna, 10..ln •• 1,650 ohms. 

8/ 6 

12/ 6 
17/ 6 

MC. Speaker Transformers, Power, 
Pentode or Push-Pull 1/ 11 

OUR NEW CATALOGUE, descdbln1 ou• 
full llne of communl ae:ion equipment, 
Jhort-w.ave receivers, etc., wlll be malled 
on requen, post free l jd., or with 
GSNl's Short-wave Manua, price 71d., 
post free. 

IMPORTANT! 
The Board or Trade hu now put on the pro­
hibited Import ll5t " Wlreleu apparatus. 
lndudln1 valves. and all parti thereof," This 
wHI mean that when present 1toc$<s are 
exhausted It wlll be fmposslble ro replace 
them . Althouch prices have dsen tremen­
dously, the dollar havJng Increased more than 
lS per cent. In value, rrelchc about ..00 per 
cent, and lnaurance several thouund per 
cent, we Intend, whlltt our present scocks 
luc, not to Increase our prices funher. 
BUY YOUR RECEIVER AND SPARE 
VALVES WHILST YOU HAVE THE OPPOR· 
TUNITY I 

SPECIAL ! ! 
EDDYSTONE ECR llECEIVER, uud 
only few hours, In maker's carton, complete 

U~~h :~.~:r £.~S~ker, 1 nd1~~feuigN~Y .rr~ n~;: 

llCO OSCILLOSCOPE- We w ill soon 
be ln a position to acaJn clve deliveries or our 
RCO Osdlloscope. We apoloalse to our 
many customer• who have written r·eprdlng 
this equipment, but the whole or our output 
hu been t:tken for Government work. 

IMPOllTANT. All lnqufrios should be 
accomponied by a lld. stamp, for r~ty. 

SPECIAL O FFER I 
TllANS FOllMERS 

425 

AU '230 volt primary. lmpreanated and 
shrouded, by America'• flnest manufac· 
curer. Prices are neadUy rlslnc here. take 
advantaae of our pre-war pr·lcet ! 
T .300$-300/ 300 v. 80 mA., 1V-IA, 

C.T.4V2.SA
7 

uuh.ouded ... 6/ 6 
T .UOY-JSO 350v. I SO mA., 1V6A. 

1V.2.SA. ..• •. . IS/ . 
T .19'10 - 3S0/ 3S0v. 150 mA., 

2.SV6A., 2.SVSA., SVJA. ••. 12/ 6 
T.72U-375/ 37Sv. 120mA., 6.3V1A 

SV3A •.• . .• ... ... I0/ 6 
T .60lS-3l0/ 320V.80mA., l.SV6A, 

SV3A ... ... ... •.. 7/ 6 
T.4'4t19-IOV4A, Mm"y T•pped 

1 I0-250v. •.• . .• 
200 

..• mA., 5/ 6 
Wl79Y-+40/ -440v. 

6.3V3A. CT.SV3A ..• •.• ll/ . 
WJ08Y - SSO/ SSOv. 200 mA., 

6.3V3A CT.SV3A . .• ••. ll/ . 
TllllA-230 to I IOv., 500 watt 

Auto Transformer ... ••• t•/6 
TllllA-230 to I IOv., 100 watt 

Auco Transformer 11/' 
C HOKES 

The followtnc chokes are lnterlea"ed and 
Impregnated. 
T7007-250 mA., 135 ohms., 20-8 

Hy. cadmium sh.ouded .•. •.. ll/ 6 
T7007A-150 mA., 250 ohms., 

30-11 Hy. cadmium shrouded ... 12/ 6 
JOO mA. 20 Hy. 500 ohms. un-

sh•ouded .•• .•• •. . 4/ II 
60 mA. IS Hy. 250 ohms. . .. 1/ 11 

BUY FllOM THE ACTUAL DISTRIBUTORS THE SHORT-WAVE S PEC IALISTS. The oldest Importers of communication 
equipment. Direct faCtOry Authorised 01.strlbutors also for Biiiey, Thordarson, 
Taylor. Raytheon, Elmac, Heintz and Kaufman Tubes, Hoyt Me ten, Ohmlte Res1stors. 
Bassett Conce.ntrlc Cables, etc., and we carry them in stock. 

44 HOLLOWAY HEAD, BIRMINGHAM Tele: MIDLAND 3251 

GET IT ! 
Most of us wlll no doubt 

~le~h~; i~c~,.·~~~ crl!:e 
Forces, but Radio doetn't 
stick to us, as we can't get 
much more. and stocks 
are qulckly movln1. It 
looks llke we shall now 
have to say •• Nice aet If 
you ca.n cet It," so If 
you've 1ota1ood "Com" 
set to sell, why not offer 
It to us tor cash 1 You 
may bo sure or a aenerous 

and fair deal. 

STILL AVAILABLE, 'NEW 
Skyrider Defiant SXl4, with Senior Speaker In Cabinet 01.15 .0 

£11 . IO.O 
u . 6 .0 

Hlllkrafters Sky Bud~ ... ... 

~:~:~~:: ~~!.~~~ck ~1~100~0:~en • .,;i~h tube, A.C. 
200-250 ... ... ... . . . 

Ha.llic:rafters SMIB "S" Meter •.. 
R.M.E.7~0.8.20 Unit complete ... 

£4. IS .O 
o . 7 .6 

£15 . 0 .0 a . e.o Miller Pro-Se.Jcctor Unit, 8-100 meues... ... • .• 
McMurdo..Sllver Guthman Anti-f•dlng Diversity coupler, 

for attachment to any receiver ... ... ... £9 . f .O 
DEMONSTRATION SOILED ONLY 

Sarsent Steamllner 39, 9 .. 550 metres, built -in speaker £9. 9 .0 
R.M.E.69, standard model ... ... ... ... 05 . 0 .0 
R.M.E.69. built-In noise limlter, with R.M.E. speaker ... £'41.10.0 
Howard '4SOA, 12 Tubes, S- 550 metres" R" metre ..• £29. 10 .0 
Eddys·tone E.C.R .. with speaker, co:st £45 £29. 10 .0 
Howard 4..a, 9 tubu, 9 .. 550 met.-es 07 . 10 .0 

Al.so many non-communication type S<~ts available. 
and a wide ranee of tube.s ond .a ccusor;es. 

A.c.s. B .ADIO 
46 WIDMORE ROAD, BROMLEY, KENT 

Ph.one & Grams: RAVensbourne 0156 Close Wed. I p.m. 

ESSENTIAL 
FOR RADIO 

* 

BOOKS 
'HAMS' 

SHORT WAVE RADIO 
ITS DEVELOPMENT, THEORY ANO MODERN 

PRACTICE 
By J. H. Reyner, 8.Sc.(Hons. ), ere. An e ssential 
handbook for those who wish to become thorou1hly 
familiar with the subJect, whether from tho Se.rvice:s 
point of view or for experimental reuons. Eve.-y 
phau of the subject la co"ered a.nd thero are useful 
reforoncet, too, to up-to-date books and :anldes 
on sped.allsed branches. 

Second Edition, IOs. 6d. net. 

THE 
SUPERHETERODYNE 

RECEIVER 
By Alfred T. 'Nltu, A.M.l.E.E. A well-known book 
which the R.A.F. candidate in particular wlll find 
invaluable In his studies. It makes e"ery deu.11 of the 
subftct understandable and provides the e.s.sentiaJ 
worklns knowledcc required by every keen amateur, 
radio student and Service engineer. 

Fourth Edit.Ion, 4t. 6d. net. 

* Your Bulletin has praised each of these books in 
Drnfous issuet. 

PITMAN 
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AFTER THE WAR-WHAT THEN? 

IF an Old Timer was asked to name the one development of the last war which affected experi­
mental radio work more than all others, it is a safe bet the answer would be, " The triode 
valve." 

The addition of the grid electrode to the early diode was not, as some may think, a war-time 
development (the Lee de Forest patent dates back to 1905), but due to war requirements the three 
Services were quick to apply the improved technique to their problems. Even then some time 
elapsed after the war before radio experimenters fuJly appreciated the importance of the triode 
as an oscillator, amplifier and detector. 

Those members who attended a North London meeting last month spent an enjoyable 
evening speculating as to what developments are likely to occur during the present war which 
will affect experimental radio to the same extent as did the development of the triode, two 
decades ago. · 

Possible improvements in aerial design, particularly in regard to feedc~ methods, were fully 
discussed and reference made to one of the difficulties of present-day radio communication­
namcly, the lack of secrecy due to the use of omni-directional aeria l systems. 

In the u.h.f. field it was thought that the method, described in the current issue, of substi­
tuting short lengths of concentric pipe-line for conventional coils would rank as an important 
advance. Improved valve designs for u.h.f. operation were also foreshadowed. 

An interesting opinion was expressed that at the end of the war the radio amateur would 
be better served with portable high tension equipment. Improvements in the design of \°i.brators 
were mentioned, and reference made lo the compactness and lightness of such units. 

It was thought that the Cathode and Frequency systems of modulation held great promise 
for aniatcurs, especially on the score of economy of modulation equipment. The CatJ1ode system, 
for example, is reputed to give excellent results with a modulat ion power ol only 10 per cent. 
that of the final amplifi.er. 

Improvements in crystal manufacture were visualised, especially in the direct ion of increased 
eiliciency at ultra-high frequencies. The possibility was considered of a substitute being found 
for quartz which would permit the fabrication of fundamental plates down to the metre wave­
lengths, thereby obviating the need for numerous multiplier stages. 

When all had been said, the unanimous conclusion was reached that no fundamental changes 
of great magnitude are ljkely, in view of the large industries which would be affected. In support 

(Co11ti1111ed 011 Pac• 456.) 
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THE TRACKING 
L.INE 

OF U.H.F. CONCENTRIC 
RECEIVERSt 

Dy E. H. CONKLIN (W9BNX), Associale Editor, RADIO. 

JI is hoped l/1al the information co11tai11ed i11 lliis article will serve to mco11rage 1/1< co11slr11ctio11 of 
equi-p111ent tnaki1ig use of sho-rt sections of Jra11sn1issio11 lines as tuned c.ircuits. 

ONE of the greatest1 pleasures in amateur radio 
is derived from a satisfaction of the desire for 
something lietter than the apparatus we 

were contented with a few years ago. Yet it often 
takes a long time for most of us to digest a " new " 
idea and incorporate it ih qur equipment. The 
superheterodyne circuit, for instance. had been 
known for years before many amateurs abaudoned 
regenerative detectors. 

There is room for improvement on the ultra-high 
frequencies, a fact that has attracted many who 
derive more fun out of solving a problem tlurn out 
of repetitious contacts over the air. The ultra-highs 
have both advantages and disadvantages compared 
with lower frequencies; an advantage is the ease 
of constructing high-gain beam aerials capable of 
emitting a signal several hundred miles with reason­
able regularity, while a disadvantage is the loss of 
stage gain in amplifier circuits due to the unsatis­
factorily low impedances developed by the usual 
coil and condenser circuits. Th.is loss of stage gain 
makes it more difficult to bring a weak signal 
through above the noise level generated in the first 
stage unless an efficient aerial and transmission line 
will deliver a good signal initially to the receiver. . 
More Receiver Gain l 

Many readers may say that they could not use 
more receiver ga.in because of the high noise level 
at their location but such statements usually come 
from those with receivers where there is considerable 
gain after the first stage, thus ampWying the set 
noise created by the first stage. Something can be 
done about th.is, for if the ftrst stage gain is improved 
substantially, the signal and outside noise will 
predominate over set noise ('vh.ich then needs less 
amplifiC<'\tion after the first stage) in the rcceiver­
output, and a noise silencer will then become effect­
ive. The silencer wou ld have been of no great value 
when sharp outside noise peaks are of a strength 
comparable with the more even set hiss. 

In addition to improving the aerial and trans­
mission line, what else can be done to increase the 
signal-to-set-noise ratio ? This question can be 
answered by examining the r.f. stage of tlle receiver, 
First, the signal should be coupled into the grid 
circuit with as much step-up as possible. Second. the 
grid circuit itself should be designed for reasonably 
high impedance. Third, the valve should be one that 
has a high input impedance so that it will not ruin 
the good tuned circuit called for above. Fourth, 
the valve shoalcl have a. high transconductance ii 
this can be obtained in conjunction with the third 

t P11blislitd by killd permission of /lie Eclilor of 
"Radio," 1300 Ke11woocl Roa<l, Sa11/a Barbara, 
California, and with Ilic agree111e11t of //1e author. 
Origi11a/ title " Super-l1ei Trackitl.g at Ullra-High 
Frequeucies.'' 

requirement. Fifth, the output tuned circuit should 
have a high impedance in which may be built up a 
sign.al voltage that is sufficient to operate the 
relaHvely inefficient mixer valve welJ above the 
noise in this circuit. 

Tl)e first req uiremcnt dcma nds matching the 
transmission line as carefulJy in the receiver as in 
the transmitter, with none of the coupling-con­
denser-to-grid business so frequently used in the 
past I The second and fifth requirements can be 
met by dispensing with coils and substituting short 
lengths of transmission lines (especially concentric 
lines), a policy which is becoming widespread in 
commercial and laboratory practice. The third and 
fourth requirements will be satisfied by the use of 
acorn valves which are now widely reported to be 
giving satisfactory life when operated with.in their 
ratings. 

Of these requirements, only the use of concenlrio 
lines as /rmc<l circuits represents ;1J1y substantial 
departure from practices that are familiar to most 
readers. It is hard, however, for some amateurs to 
understand that bette.r tuned circuits can be built 
witl1 the aid of a hacksaw or tin shears than with a 
length of wire and a coil former I i\'fany favourable 
comments have been made by satisfied experi­
menters who have taken the plunge into 
" plumbing " circuits, in fact the author has yet 
to hear from anyone who has tried concentric lines 
and then returned to coils. 

Various phases of the design and application ol 
transmission lines to ultra-high frequency equipment 
have been treated in past issues of Radio, parti­
cularly those for January, 1938; January, April, 
May and June, 1939. Neither those articles nor the 
present one should prove too technical for anyone 
who did not fail in his grammar-school arithmetic. 

Short Concentric Lines 
Single-ended circuits are best made (so lar as we 

know to-day) !rom sections of concentric lines. 
These may develop a Q of several thousands whereas 
a coil and condenser will be doing wclJ if they 
measure up at 200. 

For two good reasons ii is 110/ trtcessary to use 
pipes a yard long. First, a. reasonably good circuit 
results from the use of a. line considerably less than a 
quarter wave-length long (the Civil Aeronautics 
Authority Radio Sectio)l was well satisfied with a 
60-142 Mc. receiver using lines :! in. in diameter 
and only Si in. long). Second, a higher Q result.< 
from the use of a line half as long and twice 
as thick. Therefore, it is quite practical to build 
shor t lines into the bottom of a receiver chassis, 
using either round or square outer conductors, the 
latter bent up from sheet metal and bolted to the 
chassis. Jn fact. satisfactory tuned circuits for 2~ 
and 1 t metres will probably result from the qse of a 
coil-can or valve shield as an outer conductor. 
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Before leaving the subject of Q. it is desirable to 
clear up a point which is easily overlooked.. Q 
provides selectivity. The sending-end impedance 
(Zs) orthc tuned circuit produces the gain. Optimum 
design for Q and Zs arc 1101 necessarily the same. A 
ratio of outer conductor-inner diameter, to inner 
conductor-outer diameter, of about 3· 6 gives t he 
best Q a nd is preferred for oscillator stability or for 
transmission line efficiency, but a much higher ratio 
(smaller inner conductor) will produce a higher Z5 • 

When a shortened line, loaded with a variable 
condenser. is used it appears possible that an even 
higher ra t io will be preferred in an r . f. stage in order 
to sacrifice less impeda nce (Zs). The short, highe.r 
ra tio line can be tuned to resonance with a smaller 
condenser than can another short line with a lower 
ratio of conductor sius. 

Another point worth mentioning at this juncture is 
that the damaging eJJect of placing the input (grid) 
ci.rcu it o! a va lve across the open end of the line 
will be less in the case or a short tha n a long line, 
because effectively the valve is tapped down on the 
line. 

The use of these pipes is not confined to super· 
heterodynes nor. for that matter, to receivers. A 
plain regenerative or a super regenerative receiver 
is improved just as much by tho substitution of lines 
for the coils. 

Tuning Charts 
Io order to assist users of transmission Ii nes of any 

type to find the value of capacity necessary t o 
resonate them at various frequencies near to the 
amateur bands, Figs. l and !! have been prepared. 
These sl\ow "curves" for several frequencies. 

Fig. l is for a characteristic inlpedance of 81 ·04. 
ohms whlch, in the case of a concentric line, results 
from the use of a j--in. inner conductor and a 2-in. 
oater conductor \\ith O· 035 in. walls, giving an 
inside diameter o! l · 93 in. Fig. 2 is for a Zo of 
139· 9 ohms which r esults from a reduction of the 
inner conductor size to ,\-in . This higher impedance 
line will usually be more satisfactory for receiving, 
hecause ver? short Jines do not require as much 
capacity across the open end to resonate them. 

B y selecting a line le.ngth along the scale at the 
left of the chartS, the corresponding capacity to 
resonate will be found on the scale at tho bottom. 
The " curves " have been made " straight " by 
plotting the lengths in terms of the co-tangent of the 
electrical length (in degrees) of the lowest Cre<1uency 
shown in U1e figures; tho equations appeared in 
Radfo for April and llfay, 1039. 

One set of curves holds good for one characteristic 
impedance (Z0), either for concentric or open wire 
lines. The accuracy is such , that these lines nre now 
being used to measure inductance and capacity at 
very high frequencies. The inductance of the shorting 
disc or bar has been neglected, but tlliS is generallr 
of small importance in amateur work, in fact, when a 
tuning condenser or valve is pl.aced across the open 
end of a line, it might be well to consider the con­
ductor leng tl\ as including tho lead to tho condenser 
shaft or valve clements. 

The data for characteristic impedances (Z 0) 

other than those shO"'n in lhe charts can be deter· 
mined easily because the tuning capacity is inverse.I)' 
proportional to the characteristic impedance for a 
given line length. Thal is. a line of twice the imped­
mu:e will /1111e lo a givm frequency willl half /lie 
capacity. 
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The charts can also be used with simplicity on 
other bands. l'or 112 l\Ic., employ the 56 Mc. curve 
but divide 010 capacity and line length scales b~· 
two. For example, if ;tn 81·04 ohm lino 30 in. long 
will tune to 66 Mc. with 28· 20 IJ+lF capacity, a 
71·04 ohm line 16 in. long will tune to 112 life. with 
a 14 · 10 µµF condenser . Likewise, a 60 in. line of the 
same impedance will tune to 28 J\lc. with 56·40 µµF . 
On the face of it, this appears to be a large 
capacity-which can be reduced to 28· 20 µµF by 
using a 162· 08 ohm_ line-b4t the circuit will out· 
perform a coil both in regard to gain and selectivity. 
The capacities mentioned include circuit capncity 
which in tho caso of a mixer. preceded by an r .f. 
stage, will amount to about 10 IJ+lF with acorn 
types of valve. . 

To facilitate converting Fig. 1 for other charac­
teristic impedances, Table J has been prepared to 
show the capacities necessary to resonate an 81·04 
ohm, 30 in. line to various frequencies. The exact 
lengths of n quarter wave are also g iven. 

TABLE I. 

Megacycles t-wavo (in.) c (1;µF) 

40 60·260 40·36 
50 59·065 38·31 
51 57·805 36·37 
52 66· 784 34·65 
53 55·712 32·82 
64 6<1.• 682 ill· 21 
55 53·688 29·66 
56 52·727 28·20 
57 51·80.t 20· 8 1 
58 50·010 25·49 
59 60· 048 24·23 
00 49·213 23·03 
61 48· 405 21·00 
62 47·652 20·82 
63 46·870 19·78 
64 46· 137 18· 70 
65 45·428 17·85 
66 44·739 16·94 . 67 H·072 10·07 

Tracking Methods 
On ultra-high frequencies. most amateurs pad the 

oscillator. lllixcr and r.!. circuits with capacity until 
t he receiver is lined-up al mid-band. Seldom is it 
even necessary to rebuild the oscillator coil, because 
the tuned circuits are so broad that accurate tracking 
is unnecessary. With concentric line circuits, this 
method-or lack of method-i:an still be used 
whether the oscillator circuit is a coil or pipe, but it 
will probably be necessary lo touch up the tuning 
with a trimmer condenser between ends of a band 
because tho r.f. and mixer circuits have become 
more selective. 

Jf an identical " pipe " is employed on the 
oscillator, it is found that around 56-60 Mc., using 
relatively long (30 in.) lines with a 3· 86 ratio o( 
conductor diameters and a 2 l\1c. intermediate 
frequency, the r. f. and mixer ci rcuits will be out of 
tune by 2 13 kc. at 56 Mc. if lined up at mid-band 
(58 !lie.). A higher iJ. would result in a greater 
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Chart showing capacity necessary to resonate shortened lines of 8 1 .~ ohm surge impedance. See 

text for method 9f converting this chart to other frequencies and surge Impedances. 
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Chart showing capacity necessary to resonate shortened lines of 139.9 ohm surge impedance. 
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mis-alignment. Conversely, a lower i.f. will track more 
closely, and may be practical in \•iew of the excellent 
selectivity of the lines, which provide a good image 
ratio. Shorter, more convenient lines will be broader 
and will require less careful tracking. High ratio 
lines (with a small inner conductor) will also be 
somewhat more broad. However, exceflent tracking 
within a band can be obtained by any of the several 
methods which are reviewed below. 

Jt would be possible to obtain better tracking if a 
smaller or larger condenser were used to tune the 
oscillator than on U1e mixer. With the lines des­
cribed in the above paragraph, the oscillator can be 
tuned with a condenser 10 per cent. smaller on the 
high frequency side or 11 per cent. larger on the low 
!requency side of the signal freq ue.ncy. 

In present broadcast practice, specia l condensers 
are avoided by the use of a condenser in series witil 
tile tuning condenser, together with a parallel padder. 
Using this system for the scheme above mentioned 
and adjusting for perfect tracking at 57 and 59 Mc. 
(selected as crossover points of the tuning curves), 
it is found that tile tna.'-iJnum error in tracking 
would be 6· 2 kc., which is well within boU1 the 
i.f. band-width and U1e r.f. band-width. It would 
be "perfect" in any u.h. f. receiver. One possible 
objection to this standard method is the need for 
three condensers, anotiler is that a little cut and try 
on the series and parallel adjustments wiU be 
necessary in order to achit;,ve the best tileorelical 
tracking. The series cona enser, o! course, should 
reduce the tuning condenser capacity 10 per cent. 
in the above example. 

Automatic Tracking 
\~1ith concentric li nes as t uned circuits, t here llre 

additional possibilities of obtaining satisfactory 
tracking by " hacksaw " methods. One of these is 
to make the oscillator line longer or shorter than the 
r.f. and mixer lines. The longer line is impractical 
because one naturally wants to use the maximum 
possible lengtl\ in the r.!. circuits for high gain, and 
a shorter oscillator li ne provides satisfactory 
oscillator stability anyway. 

Fig. 3 will help to demonstrate, by exaggeration, 
the method by which tile oscillator line lengtil for 
good tracking, using the same size condenser as in 
the signal freq uency stages, can be determined. 
Here again the object is to track at 57 and 59 Mc., 
hoping that the circuits will not be badly out o! tune 
at 56, 58 aud 60 Mc. 

TUNING CAPACITY 

Fig. 3. 
Exaggerated chart similar to Fig. I, to Illustrate 
method of tracking oscillator by shortening line, as 

described in text. 
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A horizontal pencil line, AB on Fig. 3, can be 
drawn at the line length, L 1, selected for the mixer, 
and the separation between the 57 and 59 Mc. curves 
measured with dividers. Jn the case of a 2 Mc. 
higher heterodyne oscillator frequency, the divide.rs 
are ne;,.-t moved to the left until the 61 -Mc. line is 
encountered at CD, then moved to the lower right 
until the h orizontal distance, EF, between the 59 
and 61 Mc. lines, is equal to the comparable separa­
tion between the original points, AB. Inasmuch as 
horizontal separation represents a given change io 
tuning capacity, an oscillator line o! length L 9 ca11 
be tu ned in track with a mixer line of length L ,, 
using similar tuning condensers. 
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Fig. 4. 

'-...._ --
Chart showing constants by wh ich mixer line surge 
impedance can be multiplied in order to obtain 
oscillator line surge impedance for tracking with lines 

of the same length. 
The only requirement is the adjustment of a 

parallel condenser on tile circuit requiring the 
higher capacity, or a change in the relative position 
of the ganged condenser sections, to give alignment 
on 57 or 59 Mc. This will result in tracking within a 
few kilocycles throughout the band. Using a 3· 86 
ratio of diameters as in i: ig. I or a 10· 3 ratio as in 
Fig. 2, swtable tracking will result from the approxi­
mate selection of oscillator line lengths, for a 30 in. 
line on Ute mixer as s hown in Table H . 

TAaLE II. 

I ntermediate z Zo 
Frequency 81 · 04 ghins. 139· 9 ohms 

2 Mc. 26· 0' 26·5" 
4 Mc. 23·8' 24·2' 
7Mc. 18·5' 19 · 3• 

Tracking by Choosing Pipe Ratio 
The remaining variable that can be used to obtain 

tracking is the ratio of outer to inner conductor 
diameters, which determines the surge or charac­
teristic impedance (Z0) of tile line. I n this case the 
tuning condenser, and line length as well, can be tile 
same for the oscillator as for Ute other circuits. For 
the reason that the oscillator is most stable with a 
high Q Line (around a 3· 6 ratio), whereas the d. 
and mixer gain will be highest with a higher ratio 
line, it appears better to use a heterodyne oscillator 
frequency above the signal frequency, requiring a 
larger inner conductor diameter on the oscillator. 
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Fairly good tracking wilh only a one point cross­
over of the curves results Lrom selecting an oscillator 
inner conductor of such size that the tuning capacities 
arc equal. This is not difficult to do, inasmuch as the 
capacity n.ecessary to resonate short lines is inversely 
proportional to their characteristic impedance (?1). 

As shown in Fig. I, the mixer will tune to 68 Mc. 
with an 81 · 04 ohm, 30 in. line and 25· 49 IJl.lF of 
capacity. If we assume a 4 Mc. i.L, the oscillator 
will have to be on 62 Mc., calling for only 20· 82 ~F 
capacity with an identical line. Substituting in the 
equation Z 01 = Z 0 " C1 /CJ, it is found that 
Z01 ... (20·82 x 81·041 /'1.5·4!J or 66·2 ohms as the 
necessnry characteristic impedance for the oscillator 
line to tune to 62 Mc. with the same capacity as tunes 
an 81· 04 ohm line to GS Mc. Substituting in tho 
chnracteristic impedance formula Z0 = 138· 16 log 
(b/a), where band a are outer and inner conductor 
sizes, it follows that 66· 2 - 138· 16 log (b/a). giving 
a ratio of 3·015. This ratio would be satisfied wilh 
an outer conductor-inside diameter of l · 93 in. and 
an inner conductor of O· 64 in. ; it is approximated 
by l i in. and i-in. or 3 in .. and 1 in. sizes. To align, 
it is necessary only to trim to resonance at the mid­
band frequency. 

For a 30 .in. line, the tracking will be within 10 
kilocycles throughout the 56 Mc. Band, and closer 
lor shorter. less selective Jines or for a lower U. 

Two.point Cr ossover 
Two-point tracking is also rather easy. This 

requires that the change in capacity between two 
frequencies be the same lor the mixer and oscillator. 
Returning again to Fig. l , it takes a change of 2·68 
IJl.lF to tune the mixer from 69 to 57 Mc., wherca.' 
the oscillator requires only 2· 12 J.4LF to go from 
03 to 61 Mc., assuming a 4 lite. U. and identical 
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30 in. lines. Substituting again in the " inversely 
proportional '" equation of the above paragraph 
Z01 is equal to (81· 04- x 2· 12)/2·58 or 66·59 ohms 
as the p roper impedance for the oscillator line !or 
good tracking. The conductor size ratio again can be 
determined from the formula Z 0 = 138· 16 log {b/a) 
which gives a ratio of 3· 034. This "ill be satiSJled 
by a l · 93 in. outer conductor· inside diameter and 
O· 637 in. inner conductor, and is again close, but 
not exactly a 3 to l ratio as in the above example. 

Inasmuch as this procedure gives the proportionate 
z, for any selected i.f., the first step can often be 
elnninated by reference to Fig. 4 or to Tablo Ill, 
for the proper Z 0 for the oscillator line if on the high 
frequency side of the signal. 

TABLE Ill 

Intermedin le Freq ucncy Mul tiply Z 0 by 

l Mc. 0·91136 
2Mc. 0·9031 
<tMc. 0·8217 
7Mc. 0·7093 

To line up the receiver with this tracking method, 
it is only necessary to set the mixer on either 157 or 
59 Mc. (the cross·ovor points). and adjust tho padding 
condenser untiJ the oscillator is on tho correct 
frequency as indicated by noise or signal at the 
output of the recei,·cr. 

O scillator C ircuits 
Considerable comment has been made about using 

a concentric lino as the tuned circuit in an oscillator, 
without any suggestion as to the circuit. The 
·• Radio'" Htmclbook shows a concentric lino tuned 

\ 

Fig. S. 
(a) Concentric Une t uned-grid, coil-tuned plate oscillator. (b) Cathode-above.earth type oscillator 
ci rcuit with eoncentrlc llne. (c) Single control osclllator circuit without tap on llne, although stablllty 
an be Increased by tapping the grid down. (d) The osclll1.tor circuit used by R.C.A. In a broad band 
tnnsmltter having cood stability, requlrlnc only one tuned d reult. (e) Similar to Se but showing 

pentode valve 1.nd balanced loop coupling to mhcer sue•· 
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grid and coil tuned plate oscillator, as in Fig. Ga, but 
this possesses two di sad vantages. First, it has two 
controls, although the plate circuit is so broad that 
retuning it may not be necessa.ry over largo parts 
of the band. Second, the plate circuit tuning reacts 
on the frequency to some extent. A sin,le circuit 
oscillator of the " cathode above earth ' type is 
possible, as in Fig. Sb, but this requires that the 
valve shall be placed somewhere along the line, with 
tho cathode and gricl leads brought into the line at 
dil!erent points, which may make long lends 
necessary except with large valves er very high 
frequencies. 

Another easy approach to tf,e " two t~rminal " or 
single tuned circuit oscillator appears in Fig. Ge. 
The cathode coil is cut so that the oscillator output 
peaks at mid-band. The disadvantages arc that 

lONff, 1 
l . 

Fie. 6. 
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Aerial Coupling 
Methods of coupling an aerial into a concentric 

line have given some amateurs trouble except when a 
concentric line feeder is available. Some have hooked 
on a two-wire feeder in the same way as a con­
centric line, as illustrated by Fig. Ob, causing a slight 
feeder unbalance. 
Anothe~ method or shifting from balanced to 

unbalanced feed, and or coupling a balanced feeder 
directly into a concentric line resonant circuit, are 
shown in Figs. 6c and Gd. Jn the latter, coupling can 
be increased by placing the loop nearer to the inner 
conductor, and by increasing the width of the loop. 
There is no information nt hnnd ns to tho size of the 
loops, but one amateur found that a U-shaped aerial 
loop gave excellent results on a 600 ohm line, when 
it was about 8 in. wide (using 28 in. ltne). This 

(a) Coupllnc a concentric line feeder to a concentric line resonant circuit. (b) Unbalanced method of 
coupllnc two wire line Into a concentric line circuit. (c) Balanced-to-unbalanced method of couplinc 
a two wire line to a concentric line resonant c.lrcuit. (d) &lanced loop method of obtainlnc good 

couplinc from two wire line to a concentric line circuit. 

oscillator output varies a little with frequency, and 
frequency stability may be r educed somewhat by 
the .Presence of the coil. The circuit places the valve 
at the open end of tho line (although it can be tapped 
down for better stability) as in the r. f. and mixer 
stages, which facilitates construction. A condenser 
shunted by a choice coil has been tried in one case in 
place of the cathode coil , but the oscillator output 
was not as good. 

An oscillator that is purely single control is $hown 
in Fig. Sd. This circuit has been found suitable for a 
1 kW test transmitter covering a wide frequency 
range, used by RC.A. with a large triode. It can be 
adapted to pentode valves, as in Fig. 5e, providing 
electron coupling if desired, or the output can be 
taken out .or the oscillator tank with a balanced 
loop inserted in the line or from a tap on the inner 
conductor for unbalanced output. Jn this circuit, 
loop coupling into tlie mixer can be used to avoid 
difficulties which might otherwise result from hn.viog 
the mixer and oscillator valves at opposite ends of 
their lines. The coupling of one of these hal(· turn 
loops can be increased by making the loop wider, 
.or by bringing it closer to the centre conductor. In 
the oscillator c.ircuit where there are two loops. the 
gTid loop must be larger and closer to tho inner 
.conductor than the cathode loop in order to accom· 
plish the same effect as '' tapping down '' the cathode 
-on the coil or an e.c. oscillator. 

The circuit of Fig. 5d should not be overlooked for 
:transmitting on 112 and 224 Mc. 

method increased signals more than 25 points over 
the arrangement of Fig. Ob. In any event, proper 
coupling is very important on ultra-high frequencies. 
After an;who would hook a feeder on to a transmitter 
in any fasmon without chcckii~g its effectiveness I 

ALDERSHOT & FARNBOROUGH 

MEETING 
All Radio Amateurs (Service or otherwise) 

/oarted In the above area are cordially 

invited to attend the 

Fourth 

Dam Gathering 
on 

Sunday, ~fay 26th, 194 0 

Meet at Y.M.C.A., off Lynchford 
Road, North Camp, Farnborough, 

at l p.m. Tea 3.30 p.m. 
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- We offer this 

ALL-WORLD TWO 
y ou can get first-class headphones reception of World-wide short-wave broadcast 

and experimental amateur transmissions with this Eddystone battery operated 
"All-World Two." It will consistently receive many American, European, Australian 
and other long distance short-wave stations at good volume and quality. It is fitted with 
special " Eddystone " bandspread tuning. Wave range I S.S to 52 metres. Price, with 
valves and coils, guaranteed aerial tested and ready for Immediate use. 

PRICE ·oN LY £4-5-0 for All-World Listening 
RECEIVERS BOUGHT FROM OUR SERVICE DEPOTS (SEE BELOW) 
CAN BE OBTAINED ON MOST FAVOURABLE.EXTENDED TERM~ 

WRITE NOW TO 

STRATTON & Co. Ltd. 
EDDYSTONE WORKS 

BROMSGROVE STREET, BIRMINGHAM 
OR FROM SERVICE DEPOTS 

WEBB'S LONDON: 14 Soho St., W.I. 
811\MINGHAM: 133 Now St., 41 Corr'• 
Lane. U Shirley Rd., Acock• Grffa. 

·------1.c::O UPO N-....;.._ __ 
To STRATTON & Co., Ltd., EDDYSTONE 
WORKS, BROMSGROVE ST., BIRMINGHAM 
Pleue send me full descr~pdve detalla of the 
Eddystone All· World Two Short·wave R.e.celver and 
address of my neareustockltt. (I enclose ld.1tamp) 

Nam•------------~ 
Addr.at-·--·-·-------
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HALLI CRAFTER 

··~}A~ 
MODEL SX25 

YOUR special attention 
is called to the fact that in 
this new model SX25 
the ~ dial although 
only calibrated over ama­
teur bands, operates on 
any point of the main 
tun~ng dial. 

An arbitrary scale on the 
outside rim of the llACiiflP 
dial provides logging 
facilities. 

In the SX 25 the signal to noise ratio and sensitivity are amazingly high and the operation throughout 
is smooth. Six adjustments of variable selectivity control (3 with AVC and 3 without AVC), coupled 
with the efficient crystal gate circuit cover a range from 18 KC to 3 KC. In the broad position high 
fidelity reproduction is obtained whilst interference is reduced to a minimum on the sharpest position. 

FREQUENCY METER TUNING 
Around the outer edge of the main tun ing dial the amateur 
bands for which "frequency meter tuning " Is available are 
marked with the red numerals; 10-20-40 and 80. Set the 
red line beneath these numerals directly opposite the hair-line 
on the window and switch to the correct band. The band 
spread scale will indicate correet frequency within the limiu 
of the accuracy of the setting and calibration. The band 
spread dial is calibrated so that the operator may determine 
quite closely the frequency of the signal to which he Is listening 
on the 10 to 80 metre bands inclusive. The outer edge of this 
dial is marked off In 100 divisions for additional ease in logging 
and locating stations on all bands. · 
SPRC.IA L NOT'J>. - Wl!BB'S are atlll the malnsourceol 1upplr 
lor SHOllT-WAVE COMPONENTS. Lar1• 1tock1 avallabla. 
Sand us your lnqufr l". 

FREQUE.NCY RANGE 
The new mode.I SXlS tuf'les from S«> KC 
to -41 MC In (our bands. The frequencies 
covered per band are u foltows :-

Band I 540 KC co 1,700 KC 
Band 2 1·7 MC co 5 · 1 MC 
Band l S·O MC co 15·7 MC 
Band 4 15·2 MC co 41 MC 

The main tuntni dial, which appears 
!Nhlnd che 1arc• .. cuccheon, Is accuracely 
calibrated In kHocyclu on band one and 
In mepcydes on the remaln1nc three 
banda. 

MODEL 

£39 
SX25 

10 0 

WEBB'S 14 
OXFORD ST., LONDON, W.J. RADIO SOHO STREET 

Open from 9 a.m. to 6 p.m. Saturday I o'clock 
Birmingham Depot : 41 Cares Lane. 

Phon•: GERRARD :to89 

Phone: Midla.nd 5669 
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THE MEASUREMENT OF RADIO FREQUENCIBS 
By S. O'HAGAN (G2CR) 

PART II 
Jn this, the coneluding section of Mr. O'Hagan's article, the practical design of a Freg11et1cy meter 
and S14b·slandard are .Uscribed. A 11ery compreliensi ve Bibliography is also incl11ded as an Appendix. 

IN presenting practical design details for a Fre­
quency meter and Sub-standard, the writer has 
kept in mind the fact that the average amateur 

will not require an accuracy greater than O· 02 per 
cent. , except for marking the edges of the amateur 
bands when transmitting work recommences. The 
equipment to be described provides an accuracy of 
about 0·002 per cent. for band-edge marking, and 
0· 02 per cent. for intermediate frequencies. Such 
an arrangement, which is simple and rapid in oper­
ation, should cover most requirements. lt is pro­
posed to consider first the theoretical problems of 
such a design before proceeding with practical 
details of construction and u11e. 

The Sub-standard 
This is required to be readily synchronised with a 

primary frequency standard, such as tho WWV 
transmissions mentioned in Part 1. When set to tho 
desired frequency, it must stay there and produce 
harmonics at convenient intervals throughout the 
spectrum. 

These requirements can be met most easily and 
simply by a 100 kc. crystal oscillator. An e.c .o., 
or l'ranklin oscillator could, undoubtedly, be made 
to give the required stability, but would requi.re more 
skill, facilities and patience than it is likely to receive 
from amateurs. As there would be litUe, if any, 
saving in cost when the necessary refinements were 
incorporated one may therefore regard the crystal 
as tho most suit.~ble oscillator.• 

Tho most rcadi.ly available type of low-frequency 
crystal ls usually termed the " 100 kc. bar," which 
bas the relatively low temperature-coefficient of 
6 \>.p.m./°C. If mounted at room temperature, a 
swlllg of from 10° to about 22°C. may be expected, 
representing a arift or 72 cycles per megacycle, or 
about one kilocycle at 14 Mc. The change in tem­
perature of the holder may add another similar 
amount to the drift, so that it might at first sight 
seem that temperature-<:0ntrol would be essential. 
Second thoughts, however, will show that tho room 
temperature is not likely to vary over such wide 

· limits in the course of a day. Tho widest changes in 
temperature will be met where the gear has to be 
located in a wooden shed exposed to the mid­
summer sun or in mid-winter, when a powerful gas or 
electric fire is used in the shack. In other cases the 
temperature swing will seldom be more than 11•c .. 
equivalent to about O· 8 kc. at 14 Mc. This degree 
of dri1t Is still greater than was specl1ied at the 
outset and, unless one is prepared to check the sub­
standard frequency shortly before use, it will actually 
be necessary to use temperature control of the 
oscillator. 

Three forms of thermostat device are commonly 
available, (l ) the simple bending.strip of two dis­
similar metals, (2) the mercury.toluene type, (3)the 
resistance thermometer. The bending-strip is by far 
the simplest to set up (although it tends to al~ with 
age), and it will hold temperature to a ma.nmum 
accuracy of about i •. which is quite sufficient for 
present purposes. lt must be erected with great 
care in close thermal association with a metal box, 
totally enclosing the crystal and holder. The beater 
wires must be wound, with a minimum of insulation 
round the box, and the box surrounded with about 
3 in. of Celotex, or other beat-insulating material . 
such as dry Balsa wood, the whole being enclosed 
in a thin aluminium box. 

Inside the met;1! box upon which the heater is 
wound is fitted another layer of Balsa or Celotex, 
about i-in. thick on all sides; inside the-cavity thus 
formed are kept the crystal holder and any other 
parts which it is desi.red to maintain at constant 
temperature. The contacts of the thermostat strip 
should not carry the whole heater current, but only 
serve to operate a relay which controls the main 
supply. 

A more fragile, but more sensitive device, is the 
mercury-toluene thermometer, which will hold the 
temperature to better than a fiftieth of a degree, if 
every precaution is taken. Whether or not ~e 
additional complexity of this type of thermostat lS 
justi1ied depends upon tho individual user. lnfor· 
mation on such matters is rather scarce, so that the 
author believes that this brief mention may be worth 
while. 

Circuit of Sub-standard 
The circuit of tlie frequency sub·standard requires 

careful consideration and three designs are possible: 
(1) the Franklin. (2) the Colpitts e.c.o. with the 
crystal as series·resonant filter in the cathode tuned­
circuit, (3} the capacity-stabilised triode. Of these 
the second arrangement Is the most widely accepted 
and is recommended. 

The plate and screen supply should be sta~l<: to 
within fairly close limits and either a neon stabilised 
power pack t or HT accumulators are d~sirable. 
Failing this, three neon lamps (6-watt regulator type) 
without base resistors should be conn~ in series 
across the 260 volts power pack, with a 10,000 ohm, 
10-watt resistor between the top neon and H.T.+ 
The power to the oscillator is taken from the junction 
of this resistor and the neon lamp. This will give 
excellent regulation of up to 20 mA. with a minimum 
of cost and complication. 

To ensure adequate strength of ~rmonics. in ~e 
higher-frequency bands, a harmomc ampliJier 1s 
desirable. If this is of tho mixer-heptode type, such 
as the 6L 7, then it will be convenient to use it also as a 
mixer to introduce the outputof the multi-vibrator. 

t Tlw Ro4io dMMnr Ho...tbooA, JIJI B'ilioto, pp. 343-344. 
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For the multi-vibrator, a double-triode, such as 
the '68, is excellent, and the metal edition (6N7) will 
be found convenient. 

The circuit suggested is given below. 

The-Heterodyne ff'equency Heter 
The essentials of this appa.ratus are that it should 

have very good freque.ncy stability for short periods 
and that it should cover the range 1700-2000 kc. over 
as wide an arc. o! the dial as possible. If a 4 in. 
dial is used with calibration in degrees to 180 and 
a vernier reading to tenths of a degree, the band 
should cover 150° or 170°. 

An electron coupled oscillator or FrllJlklin os­
cillator is swtable, the latter having better stability 
over long periods. 

The coil and condensers are, naturally, the most 
important components, and the utmost ca.re should 
be taken to obtain the very best available. The 
condenser must have a substantial frame with two 
good bearings, the " short-wave " type with a single 
bearing is not satisfactory as there is always some 
slackness at the bearing. A N ational PW- 1 unit is 
good since the dial reads directly to 600 divisions, 
each of which can be mentally sub-divided into four 
parts. An excellent British combination is the 
Cy ldo11 standard type of condenser used in con­
junction with a .Muirhead 4 in. dial with 0-180• 
calibration and vernier. 

The coil should be wound with silk or cotton­
covered wire heavily doped into position with 
polystyrene varnish on a solidly made former, 

The Author's Circuit for Frequency Sub-standard. 
Cl =3,30 fllJ.f . RI ~ 100,000 ohms. 
C2 = 25-500 fllJ.F. R2 = I meg. 
C3 =I µF. • R3 =500 ohms. 
C4 = 50 fijJ.F. R4 = 50,000 ohms. 
CS = 1-6 µµF. RS =50,000 ohms. 
C6 = O· I µ F. R6 = 50,000 ohms. 
C7 = 0· I µF. R7 = S,000 ohms. 
CS = 0·01 µF. RS = 15,000 ohms. 
C9 = 10-1 SO µµ F. R9 = 4()() ohms. 
CI0=0·002 µF. RI0=30,000 Variable. 
C l 1= 0 ·0007 µF. RI 1= 80,000 Variable. 
Cl2= 0·0006 µF. 

The crystal oscillator drcuit was designed by Messrs. 
Hight and Willard of the Bell System laboratories 

(see Bibliography). 

THE T . .S. R. BULLETIN, May 1940. 

preferably of ceramic, with a low coefficient of 
expansion. 

The band-setting condenser may consist of a fixed 
air-condenser or of a combination of ceraDUc types 
selected to give a low capacity-coefficient of tem· 
perature. In parallel with it must be placed a small 
rigidly made neutralising condenser to take up small 
changes due to ageing. 

The chassis, panel and cabinet should be made of 
metal not less than I / 16th in. thick and. the con­
nections carried out with wire not thinner than 
16 S.W.G. No wire should be allowed to run for 
more than 21 in. without support and no components 
should be suspended in the wiring. 

Tap Adjustments 
When built, a process of trial and error must be 

carried out to discover the correct points for the 
cathode and band-spread taps for the e.c.o. coil, or 
for the band-spread and capacity-feed· back arrang~­
ments if the Franklin circwt is used. The Franklin 
will then be ready for calibration, but the e.c.o. 
requires one further adjustment, that of plate-to­
screen voltage ratio. .For this adjustment, the H.T. 
should temporarily be obtained from a potentiometer 
capable of rapid variation. The frequency meter is 
set to zero-beat with. one of the harmonics of the 
sub-standard and the H .T. varied ±20 per cent., 
whilst the resultant frequency change is .note~.. T~ 
8etting of the tap on the screen potentia~ div1~er !s 
then shifted and the process repeated until a pomt 1s 
found where the changing H.T. supply has little or 
no effect upon frequency. Adjustment is then com­
plete. 

Calibration of Heterodyne Frequency Heter and 
Sub-standard 

Assuming that the modified Colpitts circuit has 
been used !or the frequency Sub-standard, it will be 
found that varying the cathode tuning capacity will 
vary the crystal frequency slightly. This can be 
used for fine adjustment, to zero-beat with the 
standard frequency transmission in the TRF receiver 
with the reaction slacked back. 

When set to simple zero-beat by ear, the reaction 
can be increased to oscillation and the receiver de­
tuned to give a beat note of about 600 cycles, when 
the beat note will be heard to throb like a vo:r 
/lumcina or celeste organ stop. By slight further 
adjustment of the Sub-standard, the number of 
beats can be reduced almost to zero, although one or 
two per second is good enough if the Ii Mc. t rans­
mission of WWV is being used . 

When satisfied with the adjustment of the 100 kc. 
oscillator, switch on the multi-vibrator to the 20 kc. 
position, leaving the oscillating receiver tuned to one 
of the l 00 kc. harmonics. Then slowly tune towards 
the next 100 kc. point, counting the weaker chirps 
passed on the way. There should be four of them 
between each 100 kc. poi.nt and the next. Then 
switch the multi-vibrator to the 10 kc. position and 
repeat the procedure. In this case t here should be 
nine chirps between each pair of I 00 kc. points. In 
either case, if there are more than the correct number 
of chirps the adjustable resistor of the appropriate 
grid-circuit should be reduced. The chirps should 
suddenly change from four to three or five as the 
resistance is varied. If this does not occur, increase 
the size of the locking coupling condenser slightly or 
shift the tap. on the potentiometer a little higher. 
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Should there be three or two chirps only when the 
switch is turned to the 20 kc. position and the resis· 
tance is set at maximum, try reducing the coupling 
to the J 00 kc. source by shifting the/otentiometer 
tap further down towards the earthe end. If this 
is unsuccessful, switch off the 100 kc. source and 
roughly estimate the frequency separation of ad· 
jacent chirps of the uncontrolled multi-vibrator and 
adjust it until they seem to be about 20 kc. apart 
and agai.n switch on the 100 kc. It should then 
lock-in quite satisfactorily. If necessary a similar 
procedure may be used on the 10 kc. position. 

When the multi-vibrator is satisfactorily locked, 
switch on the heterodyne frequeocy meter and allow 
it to warm up for ball an hour. Find the bandt 
by trial and error, by listening for the chirp in the 
receiver on the J • 7 Mc. range. ·When the 17th or 
20th harmonics of the 100 kc. source can be located 
on the heterodyne dial, be careful to centre them at 
the appropriate ends of the scale, then identify the 
18th and 19th harmorucs. When band setting and 
spreading are satisfactory, switch on the 10 kc. multi· 
vibrator, set the heterodyne to 1700 kc., and slowly 
tune up the band, logging each 10 kc. chirp passed. 
This will give thirty points in the band and probabl)' 
one or two just outside each end. 

The Chart 
This should be a better affair than the majority of 

temporary charts, drawn by amateurs, which remain 
temporary ones throughout the life of the frequency 
meter . Really good graph paper, with ten squares 
to the inch, is best, and the graph should be drawn on 
such a scale that there is one square to each tenth of 
a degree (if the Muirhead dial is used), or four squares 
per dial division (if the National PW- 1 is used). 
This would require a sheet about 200 in. square and, 
apart from the cost, it would displace, too many 
QSL's from the wall, so it will be found better to use 
a number of smaller sheets, each covering part of the 
scale I Such sheets are easily soiled, lost or tom, 
so mount them on sheets of good white card, varnish 
them with clear, waterproof varnish (celluloid in 
amyl acetate) , and punch one edge and file them into 
a ring-type loose-leaf book. The edge of the cards 
should be cut away and indexed to facilitate the 
easy consultation of any dial reading or frequency 
required. \ 

Remember, the first cost of frequency checking 
gear is almost the last, and that it will not become 
out-of-date in a year or two. Therefore if it is worth 
producing, it is worth producing well. 
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From our Post Bag 
" I should like to add my congratulations to the 

others on the way il,l which you are carrying on, and 
also for the good word you put in for the B.B.C. 
which seems to be very misunderstood by the general 
public for its war-time operation." 

GSPI. 

• • • 

" I am sure that all mem hers of the Society 
whether at h ome or abroad will look forward to each 
succeeding issue of the ' BULL.' even if it only 
consists of two pages." 

G2TJ. 
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KHAKI AND BLUE 
.A topical f eature in which we publish information &<mcerning our numbers serving in H.M. 
Forces. Items for inclusion in fulura is&tUs slwu/d reach the Secrelary-EdilOf" not later """' lh1 

first day of Ill• month preceding date of pub/ical«m. 

F ./O. C. H. Parsons, GWSNP, who is living at 
68 Salisbury Road, Andover, Hants, will be glad 
to meet members located in tbe neighbourhood. 

• • • 
L./Sgt. Waddington, one of tbe operators of 

ZB2B, will be pleased to meet any amateur who 
calls at Gibraltar. His private address is 33 Naval 
Hospital Road. 

• • 
Writing from France, Les Gunnell, GSHB. tells 

us that in the course of bis duties with the R.A.F. 
he had the luck to examine some of the new portable 

members. Letters may be sent via G6CL. Brian 
is serving in France with the R.A.F. 

• • • 
Congratulations to Ft./Lt. Douglas Johnson, 

G6DW, whose engagement to Assistant Section 
Officer Evelyn Lang, W.A.A.F., was announced on 
April 22. 

• 
Sig. Tom Arnold, VU2AN, .writing from 

Baluchistan, tells us that VU2FO 1s now a Staff 
Sgt.-Major and located at Karachi . Tom himself 
bas been doing some interesting work on 56 Mc. 

The first War-time gathering of R.A.F. Amateurs. A photograph taken at Sle.aford, Lines. 
G6NZ is at extreme left, and ZB I 0 at extreme right. 

V.H.F. gear being used by the French Army. 
Unfortunately we cannot ask him to send us a 
technical description for pll blication ! 

• • • 
Alan Mears, GSSM, who has been transferred to 

the Signals Platoon of the 7th Gloucester Regt .. is 
acting as an instructor to the Signals Class. He will 
be pleased to bear from old friends of the 
T.V.A.R.T.S. Letters should be sent c/o home 
address, 34 Vine Road, East Molesey, Surrey. 

• • • 
Raymond Loveland, 2ARU. who is stationed at 

an R.A.F. station in Suffolk would be pleased to hear 
from old friends via his home address, " Waverley," 
Crockford Park Road, Addlestone, Surrey. 

• • • 
Cpl. Brian Lagdeu, G3GX, of Whetstone, will be 

glad to bear from G5NA and other District 12 

transceivers. Lt. Farr, VU2JG, has also been 
engaged on 56 Mc. problems. 

Service Members 
Members in H.M. Forces are urged to arrange 

for THE T. & R. BuLLl!TlN and other Society 
correspondence to be sent to their home address. 
Providing re-direction is made without delay no 
extra stamp is required on the wrapper or envelope. 

Civil Defence 
Members engaged on A.R.P.. A.F.S., or other 

L"al Govenm1et1I work of a civil defence character, 
are invited to send brief details to Headquarters, for 
record purposes only. . 

The following par;ticulars are required : Name; 
Branch of Civil Defence, Call Sign or B.R.S. 
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ON ACTIVE SERVICE 
EIGHTH LIST 

WE publish below ou.r eighth list of radio 
amateurs on active service. Additional 
details and corrections should be advised t o 

Headquarters as early as possible. The present list 
contains information received up to l\Iay 2, 194.0. 

Rank and Name 

L.A.C. C. C. Algar .. . 
L.A.C. D. AJjmundo .. . 
A.C.2 D. H. Allerston• 
L.A.C. F. B. Athersych 
A.C. l R. Bowes• ... 
L.A.C. C. S. Burnham 
Lt. R. Bankes . . . . .. 
O./Tel. N. T. J. Bevan 
L.A.C. N. B randon ... 
Sig. E. Brooks... . .. 
A.C.2 ] . H. Cant .. . 
2nd Lt. W. j . Chalk .. . 
Lt. S. H . Chapple .. . 
R.O. H . Clegg ... . .. 
A.C.2 W. A. Clemenson• 
A.C.2 H . G. Collard• .. . 
Maj. E. S. Cole .. . 

A.C.2 G. Constable ... 
F./O. S. Conway• ... 
L.A.C. W. T. J. Cox .. . 
L.A.C. R. Cretney .. . 
P./O. B. Davis .. . 
L.A.C. C. R. Davis .. . 
A.C.2 K . W. Drummond• 
Sig. W. S. Eadie .. . 
Cpl. C. W. Farrell .. . 
A.C. l D. A. Fur:i:ey 
L.A.C. R. J. Gilbert .. . 
L.A.C. H . W. Gillam .. . 
P./O. C. A. H. Goudie 
Sig. K. N. Greenaway 
2nd Lt. J. H . Gurr ... 
L .A.C. W. G. Havell 
L .A.C. A. H . Hillman• 

Regiment Pre-war 
or Branch Call o r 

B.R.S. 

RA.F. 

a:N. V.R. ::: 
R.N. . .. 
R.A.F. . .. 
R.C. of S .. .. 
R.A.F ... . 
R.C. of S .. .. 
R.A.0 .C ... . 
R.N. . .. 
R .A.F. . .. 

n.C. of s. ::: 

R..\ .F. 

R.C. of S. ::: 
R.A.F. . .. 

1l.C. of s. ::: 

R.'A.F. 

G6AU 
G4HK 
G5PQ 
2806 
2DTA 
C4PC 
G5BN 
GSIH 
2BZN 
3775 
G6FU 
G31C 
G6SC 
C3FX 
G6KQ 
2CVA 

G51W 
ex 
SUlEC 

3522 
VS6AQ 
GW8QI 
2BKO 
G2BZ 
2FVG 
2CRD 
2627 
G8GS 
3783 
2CQB 
G6GI 
G8VC 
G4CN 
G4JG 
2959 
2DLL 

"Electrical Timekeepinr " 
Mr. Frank H ope-Jones, for many years Chamnan 

of the Wireless Society of London and the Radio 
Society of Great Britain, is the author of an important 
new standard work entitled " Electrical Time­
keeping." 

This book is published to coincide with, and to 
mark the centenary of the first electric clock. In it 
the author reviews every invention and idea of 
value in the field of electrical timekeeping giving 
a precise and graphic description of each device. 

·• Electrical Timekeeping " is obtainable (price 
!Os.) from the author at 80 Queens Road, Richmond, 
Surrey, or from N.A.G .. Press Ltd .. 21>-28 Old Street, 
London, E .C.l . 

I 
Regiment 

Pre-war 
Rank and Name Call or 

or Branch B.R.S. 

A.C.2 J . Hodge ... R.A:F. ... 2766 
Gnr. K. W. H olyland ... R.A. . .. 9616 
P. /O. N. A. W. How, R.A.F. ... 2829 

B.Sc. 
L .A.C. H . C. Hughes ... 

Se~forth 
... G<l.CG 

Pte. S. B. Jagger ... 3777 
Hrs. 

A.C.2 J . Johnson• ... R.A.F. ... G3KB 
A.C.2 J. W. ICyle ... 

R.A . 
... G6WL 

Gnr. W. D. Manson ... ... G8PW 
L.A.C. C. G . Middle ... RA.F. ... G4CM 
L.A.C. N. Nash• ... ... G4DA 
Cpl. R. A. Norrington R.c. of s . ... 3526 
P./O. S. Pollard ... RA.F. ... G2GB 
2nd Lt. l\I. L. Quarter· R.C. of S .... G3FZ 

maine. 
O./Tel. F. llabone ... R.N. ... 2AFA 
O./Cdt. L. J. Ralti ... O.C.T.U. ... G4AJ 
L.A.C. W. Ripley ... R.A.F. ... G4.AD 
A.C.2 J. G. Ross ... .. ... GM6ZP 
A.C.2 T. Rutherford .. ... 3611 
L.A.C. F. T. S. Smith ... .. . .. G6FK 
L.A.C. R. G. Taylor ... 

A~~tralian 
... 3619 

Cpl. A. H. Tilso ... Vl<4WO 
Signals. 

L.A.C. R. S. Uren• ... R.A.F. ... 2HLS 
L./Sgt. H. \Vaddington R.A. ... BERS 

'" A.C. E . F. Wadsworth R.A.C.F. ... VEGAAD 
wsgt. D. A. \Veale ... R.A.F. . .. G6DZ 

./Tel. J. E. Wetherill• R.N. V. (W.)R. G5UB 
Lt. Com. D. Grove-White R.N. ... G6GW 
A.C.2 E. R. Whittaker R.A.F. ... 3738 
Capt. G. McLean Wilford R.C. of S ... G2WD 
2nd Lt. T . A. Wilson ... 

R.A'.F. 
. .. G~l2WL 

A.C.2 W. S. l\I. Wilson ... 2FFC 
L.A.C. D . L. Wood ... 

R.N . 
... 2FKC 

Tel. J. H. Wood ... ... 2925 
. .. 

ln List No. 7 L. F. H oskins, G3VN, was inadver­
tently r ecorded as F: E. Hoskins, G8DF. 

• Non-AJ0111bers. 

Returned Bulletins 
Readers are asked to assist us in tracing the 

present whereabouts of the following members who 
have moved from the address given below without 
advising Headquarters:-

N. T. Bevan (G8IH), Glll. Manor Court Road, 
Hanwell, W.7. 

A. R. Drake (2ARA), Cranmere, Maple Avenue, 
Braintree, Essex. 

W. J . Kirkland (G8FP), 26 Rufl'.ord Drive, 
Yeadon, nr. Leeds. 

R. E. Simms (BRS94M), 58 Stoke Green, Coventry. 
W. B. Stirling (GM6RV), Mossgrove, Bridge of 

Allan, Scotland. 
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City of Belfast Y. M.C.A. Radio Club 
From Mr. Frank Robb (GI6TK) we learn that the 

above club is still flourishing well despite the war. 
Many visiting amateurs have been made welcome at 
recent meetings, including G4-LZ, 6KS, GWSXY, 
GM3TR, 2AJV, 2CKQ and 2DBO. 

Mr. S. H . Pattison (GI5UW) delivered a lecture on 
April 24 to an a udience of over 50. He chose as his 
subject ·· Cathode Ray Tubes and their Uses." 

A 1940 Sky Champion bas just been installed at 
the Club-room, and Morse practises contin ue to be 
popular. 

The lecturer in May will be Dr. J. Parke (GISPA). 
All service members located in Northern Jreland 

are cordially invited to visit the Club. Meeting 
times are Wednesday evenings, 8 p.m., and Saturday 
afternoons, 3 p .m. 

Mr. Robb will be glad to give further details to 
any member writing to him, c/o Y .M.C.A .. Welling­
ton Place, Belfast. His home address is 60 Victoria 
Avenue, Sydenham, Belfast. 

R.A.F. MEETING 

A cordial invitation is extended to 
all m·embers and friends located 

In the nelghbourho~ 

to attend a 

MEETING 
on 

Sunday, ~lay 19th, I 940 

At The Queen 's Head, Kirkby 
Laythorpe, near Sleaford. Meet 

2.30 p.m. Tea 4.30 p.m. 
Tickets and full details from Mr. N. Davie&, 
Hon. Secretary, R.A.F. Amateur Radio 

Society, No. I E. & W. School. 

Technical Publications for Members on 
Active Service 

In our last issue we gave publicity to a generous 
oiler made by J\Cr. J. W. Bevan Evans, GW3GL, 
of The Apiaries, Conway, N. WaJes, to send back 
issues of technical publications to members on 
active service. 

Mr. Evans informs us that the response to his 
ofier has far exceeded expectations. I n view of 
this fact l\1r. Evans has expressed his willingness 
to organise t11e distributidn of technical literature 
to Service members provided he can obtain t he 
co-operation of suilicient local members wh o would 
be willing to assist him in their spare t ime. 

Members in other parts of the British Isles who 
would like to help in a practical manner, should 
communicate direct with Mr . Evans. 

THE T. & R. BULLETIN, l\fay 1940. 

" Electrical and Wireless Equipment of 
Aircraft " 

Members serving in the R.A.F., and others who 
contemplate entry at a later date, will find the 
new (1940) edition of " E lectrical and Wireless 
Equipment of Aircraft " an invaluable compendium. 
This book, published by Pitman at 5s. is one of the 
" Aeronautical Engineering " series. 

Lt. Pierre Ramond, CN8BA, brother of FBVC, who is 
serving with the French Army. 

Chapter oue deals extensively with Electrical 
Theory, chapters two and three are devoted to 
comprehensive descriptions of Electrical Units and 
Magnetism, whilst the remaining chapters deaJ with 
Electrical Equipment of Aircraft, Magnetos, Wireless 
Equipment and Directional Wireless. 

W ith the B.E.F. 
Paul Stein, G8NV, and Bert Allen, GlUJ. The latter 

is now in England recoveri ng from a serious illness. 
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EXPERIMENTAL SECTION 
Manacer: A. M. H. Fuous (G2ZC) 

THE publicat ion in this issue of Mr. Conklin's 
article on the tracking of U.H.F. concentric line 
receivers, will rank as one of the most valuable of 

recent contributions. Precisely how much work I 
bas been done by British amateurs in connection 
with concentric line receivers, is beyond the writer's 
knowledge, but the hope is expressed that those 
members who are experimenting with this fascinating 
development, will give us reports at an early date. 
Details of the design of an all-British U.H.F. 
receiver inco.rporating concentric lines will be par­
ticularly welcome. 

The opportunity is here taken of congratulating 
Mr. E. J. Williams, G2XC, upon presenting in this 
issue such a wealth of useful information regarding 
the magnetic storms of last March. Jn particular 
members will be qujck to appreciate that he has 
succeeded in obtaining important data from Green­
wich Observatory. 

It is regret ted that the Aerial and Transmitter 
Groups are still unable to make a contribution to 
these notes. G2ZC. 

Propagation Group 
The 28 Mc. sub-group continues to maintain a 

high standard in its letter budgets aud in addition 
to the usual detailed reports on the 28 Mc. band 
(complete with Character Figures) the April budget 
contains many interesting observations on the 
etfects of the recent magnetic stom1s on frequencies 
from 6 to 40 Mc. 

N'o report has been received from the Aurora 
sub-group. but it is understood that a letter budget 
has been started by the G.C. of the newly formed 
56 Mc. sub-group. 

A review of the magnetic and inospheric disturb­
ances of late March appears elsewhere in this journal, 
and mention is made of the tendency for magnetic 
storms to occur near the equinoxes. The tendency 
seems to be stronger in March than September. 
So far as the G.M. is aware no satisfactory explana­
tion of the annual variation of both the frequency 
and intensity o( magnetic disturbances has yet been 
given. During 1939 the average magnetic character 
for each of the 12 months was as follows:-Jan. 
0.20, Feb. 0.47, Mar. 0.63, Apr. 0.61, May 0.62, 
Jun. 0.41, Jul. 0.44, Aug. 0.35, Sep. 0.33. Oct. 0.46, 
Nov. 0.17, Dec. 0.27. These figures show up the 
peak during the spring months extremely well and 
it is probable that 1940 will provide a 11other example. 
In fact, the March disturbances have been prominent 
during each of the last four years. Jn 1937 there 
were major disturbances on March 15 and 31 ; 
in 1938 on March 23; in 1939 on March 28, the 
whole period from ?vlarch 22 to 31 being disturbed ; 
and in 1940 on March 24 and 29. The autumn 
equinox has provided storms on September 30, 
October 3 and 7 in 1937; on September 28 and 
October 8 in 1938 but nothing of importance in 
1939, until October 13. G2XC. 

Receiver Group 
As there has been very little published information 

on the subject of Preselectors we include thls month 

a few notes from C. N. Blatherwick {G.C. of the 
Superhet Sub-group) :-

Listeners who are disappointed in the sensitivity 
and noise level of their short-wave receivers, 
specially •on the 28 Mc. band, may be interested to 
try the effect of adding a Preselector. Some of the 
cheaper types of communication receivers can 
thereby be improved beyond recognWon and 
although it is possible to spend al,most as much 
money on the Preselector as on the receiver itself, 
an inexpen~ive but useful unit may be built up from 
an old " straight" receiver. 

Only the detector stage is required so the remain­
ing stages can be removed. The grid leak and 
condenser of the detector must also be removed. 
Two turns of 18 S.W.G. must then be round the 
coil and the ends connected to the input of the 
communication receiver, the aerial itself being 
connected to the Preselector. The latter is now 
ready for testing and must be adjusted so that it 
wilt oscillate ; this is done by switching on both 
receiver and Preselector and tuning them to the same 
frequency. Oscillation wiU be indicated by a very 
loud "plop" from the loudspeaker. Having 
obtained this condition the reaction on the Pre­
selector should be gradually backed off until the 
set is just out of oscillation, in which position the 
Preselector is providing maximum amplification, 
assuming it is tuned to the same frcquenc)' as the 
receiver. 

Should it fail to oscillate the aerial coupling should 
be loosened and/or adjustments made to the coupling 
between Preselector and receiver by moving the 
two turns up and down the coil. The resistances 
in the anode circuit of the Preselector may be 
reduced and the H.T.voltage raised to aid oscillation. 
Once it has been persuaded to oscillate, the couplings 
should be adjusted to give maximum amplification; 
i .e., they should be tightened until the Preselector 
just oscillates when the reaction control is at maxi­
mum. If the tuning is too selective a resistor of a 
few thousand ohms may be placed across the tuning 
circuit, but this will reduce the signal strength and 
make oscillation difficult. 

Such a unit as the one described can give eiccellent 
results when correctly adjusted, and an actual 
e:<ample was checked by working the idea in 
conjunction with a Sky Champion which was 
normally <1nite "dead" on 28 Mc. With a simple 
Preselector in use Australian signals were auiliblc 
all over the house. 

The idea of converting an old" straight" receiver 
into a l?reselector can be applied equally well to a 
mains or ' battery receiver, although the superior 
efficiency of mains valves will make them more 
popular for use on the hlgher frequencies. G5HF. 

IS YOUR SUBSCRIPTION DUE ? 
PROMPT PAYMENT 

SAVES TIME AT HEADQUARTERS 
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Cosmic Notes 
By E. J. WILLIAMS, B.Sc. (G2XC) 

THE outstanding features of the period covered 
by these notes were the magnetic disturbances 
at the end of March and the accompanying 

auroral displays and interruptions to radio com· 
munication. A report on these is given later in 
these notes. 

Sunspots 

Provisional mean daily sunspot numbers for 
January and February. 1940, are 50· 9 and 58· t 
respectively. The numbers for these two months in 
1937 were 132· 5and 128· ll; in 1938, 98· 4 and 119· 2; 
in 1039, 80· 3 and 77·4. These figures give a clear 
indication of our present position in the sunspot 
cycle. 

Masnetic Elements 
Data from U.S.A. h as become available for the 

period March 3 to 23. This shows that disturbances 
occu.rred on March 8 starting at 19. 30 G.M. T. and 
reaching greatest inte.nsily in the early hours of 
March 9 (K-indcx 6) . A further m oderate storm 
was recorded on March 12wbich continued during the 
following two days. The effects of these two storms 
on reception of North American signals was men­
tioned in last month's Notes. Magnetic conditions 
were also disturbed on March 19 and 20. 

Radio Conditions 

Measurements at ·washington U.S.A. show that 
the critical frequency at midday for the F2 layer 
has been as follows: Wednesdays, beginning 
March 6. 10,800 kc., 10,200 kc., 7,200 kc., on April 3, 
6,400 kc., April 10, 10,600 kc., April 17, 8,800 kc. 
ln March 1938 the average critical frequency for the 
F21aycr was 12,000kc., and in March 1939, ll,200kc. 
(Noto : Data for March 27 not yet received.) 
All these measurements are for the extra-ordinary 
ray. 

Conditions during the first few days of April were 
sub-normal, but by April 5 reception of the U .S. 
broadcasting stations on the 11, 16 and 18 Mc. 
bands showed com.Plete recovery. During the 
nex~ few days U.S. signals were heard on the 28 Mc. 
band in the early evening. On April 12 the hlgh­
fidelity stations in the U.S.A. on 26 Mc. were beard 
as late as 21.00 G.M.1'. The signal strength of 
WGEA during the late evening bad reached a ve.ry 
high level on many occasions, notably April 14. 
Al 18.00 G.M.T. onApril 25, WGEAwasanenormous 
signal, but at 22.00 G.M.T. the same evening there 
was no signs of it and there were numerous other 
indications that an ionospheric storm was in 
progress. 

G2ZC reports a partial fade-out on frequencies 
between 3· 5 and 7 Mc. during April 16 and again 
on April 25. It is probable that there was a small 
magnetic disturbance around the former date as 
many stations on the higher frequenciu were 
affected by band " flutter " fading during the 
evening hours of April 15, 16 and 17. Comments 
on April 25 are given above. 

Further reports on the magnetic storms of late 
March have been received from G6DH, BRS3003 

and 3964. The last named reports that VLQ and 
VLQ2 could not be heard on March 25, wb.ereas on 
previous mornings they had been strong signals. 

Recent Ma,netlc Disturbances 

Several reports of the effects of the disturb~ces 
during the last eight days of March were published 
in the April issue, but more details of solar and 
magnetic activity have now come to hand from 
C..eenwich, Cheltenham (U.S.A.) and Tokyo. The 
reporj; from C..eenwich confirms the date ol ~tral 
meridian passage of the large sunspot mcnti.o~ed 
last month. This spot crossed the ce.ntral mend•an 
of the solar disc on March 26 in latitude 12° north. 
Its area on March 27 was 1,300 millionths of the 
visible hemisphere. On l.\iarch 23 a brilliant chromo­
spberic eruption was observed to be in progress at 
11.30 G.M.T. At the same time a complete fade-out 
of long distance short-wave transmissio~~ over ~e 
sunlit hemisphere of the earth was prevailing. nu., 
bad begun shortly after 11.00 G.M.T. and was of the 
short-period type. A magnetic storm of moderate 
intensity was recorded at both C..eenwich and 
Cheltenham the same day, the time of commence­
ment being 06. 15 G.?..l.T . This storm ru.~hed its 
maximum severity later in the day, the K-1ndex at 
Cheltenham being given as 6 for the last three hours 
of March 23. The storm prevented a comple~e 
recovery from _the eff~~ts of the ~hromo.11henc 
eruption on radio conditions, but .fair reception of 
U .S. broadcasting stations on the 15 and 17 Mc. 
bands was obtained during the afternoon. At 21.00 
G.M.T. conditions were below normal but several of 
the U .S. broadcasts we.re audible on 9, 11 an~ 15 Mc. 

About 27 hours after the solar eruption had 
originated, an intense disturbani:e of the earth's 
magnetic field occurred. Tbb time-lag bas been 
noticed before (sec THB T. &; R.BULLETIN,June 1?38, 
page 683) and it has been suggested by Greenwich• 
that it is due to the time taken by the stream of 
electri£ed particles, ejected in the eruption, in 
travelling from the sun to the earth. However, 
it must also be pointed out that observers at the 
U.S. National Bu.reau of Standarcb do not support 
this theory (Proc. l.R.E., Sept. and Oct. 1939). 
The great magnetic storm began suddenly at 13.4G 
G.M.T. on March 24. Details of its effect.on short­
wave conditions have already been published but 
the reception of Italian signals on frequencies as 
high as 32 Mc_ during the evening of March 24 
should be noted. Reception of E~pean sigu~s 
on high frequencies of this order dunng magnetic 
storms has been noticed on previous occasions, . It 
is possible that this is due to scattered reflections 
from unstable clouds of electrons. (See last month's 
E.S. Notes.) Greenwich states that the sto~. wa.s 
virtually over by 06.00 G .M.T. March 25 but 
agitation continued." The efiect on the ionosphere 
also continued and condit ions for east and west 
tra:nsmissions on short-waves were below normal 
during the following days. This applied, in par· 
ticular, to conditions after dark . 

Contituud on 1>"8' 456. 
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THE MONTH "OFF" THE AIR-April, 1940 
By ARTHUR 0. M lLNI (G2MI) 

Wiii You H elp ? 

MEMBERS who read the tail piece o( our 
January contribution may be interested to 
know that we have already provided the 

Navy Comforts Depot with seven receivers and that 
three others have been sent to the Army. 

Some o( ou r Northern Ireland friends who have not 
sufficient spare time to undertake constructional 
work, have made a very generous gesture in forward­
ing the sum of 26s. to be used to provide parts or to 
start a Lund to buy a complete receiver. GI5QX in 
his covering letter suggests that there may be many 
others who would like to associate themselves with 
the scheme, and we therefore have pleasure in 
presenting bis idea for approval. You can send your 
pennies or your livers to the writer at 29, KechilJ 
Gardens, Hayes, Bromley, Kent. Possibly a few 
weeks from now there will be enough in the" kitty" 
to bu~' a new receiver which can be sent along with 
our 73. 

He re and There 
VQ2G W offers to send a further card to 11nyo11e 

who.has not yet had one from him. GM3TD tuned 
from 281\fc. to 1. 71\fc.on March 2-tat the beightof the 
magnetic storm (18.30 G.i\t.T.) and did not hear a 
signal of an)' kind I GMSFT says that it was past 
21.00 before anything began to come through again. 
3TD produced a remarkable list of KA's and XU's 
beard on 14 Mc. and reports hearing W7, K4, PY, 
LU, HK and OA on 7 Mc. 

Confucius be say" Wise guy TAIAL bu t wiser he 
who get QSL I "-G:IXB. 

2CDT gave W4GDH (located in Memphis, Tenn.), 
his first C report. W4GDH is only 16 years of age 
and is tbc son of W4FQT. He also reports a 
remarkable opening up of 14 Mc. on April 3 when in 
just over an hour be copied KAJOM, 7FS, IJ,B, 
IRV and LYL. 

CSUO logged some good DX with a new crop of 
"phooeys,'' including B9FB, PlRJ, OF2BX and 
ZX2Y. "HB9ZY" was beard calling "EltiH." 
8UO would also like to know the identity o( 
HAOFK. Probably a Boy Scout station similar to 
HAODK (MI ). The LZLID now active is a pirate 
and was heard to say "No QSL please not QSL I" 

G4AB rema.rks on the strength of the broadcast 
stations at Chungking XGOY 26· 21 metres and 
H singklng 25· 48 metres, both being SS-9 in the 
early evenings. 4AB bas heard eight K6's on 7 Mc. 
besides many Wti, 6 and 7's. His most interesting 
"catch " was, however, VQ8AG heard handling 
traffic on 7 Mc. with VRS, VPK and ZCQ. Is this 
a case of Ham co-operation with commercials ? 

G8UN overheard a QSO, between LU9AF and 
J 6DV, and has heard VPIZR being called. BRS31J53 
heard XUOA working 'phone to KAIOZ on April 2 
and BRS3607 says EA9AT is located in Mclilla. 
Spanish Morocco. BRS3416 gives details of nn 
interesting Bro.'ldcasting Station on 9693 kc. and 
6,063 kc. " Radio Tananarive Madagascar," which 
comes in at 05.30, 09.00 /10.00 and Ui.30 / 16.30 
during the week and 07,30 /09.00 on Sund.ays 

(all G.M.T.). TF3C and TFliL have been heard on 
14- Mc. G4FN overheard " ZCGJM" working 
D4A'NY. More funny stuff. The " ZC" said 
" please QSL direct " scz you I 

Who's W ho 
G4NB gives XUOA's address as Box 172 Cbung­

king and KB6RWZ as Box 47 Guam. OK3DKsays 
he is in Bcatislava. ON4AU assures us that the 
TAJ AA who QSL's is genuine as he has had a card 
dfrect from Ankara. Well, that seems to clinch it. 
Still, it is a great pity that this fellow can't reveal 
himself to the A.R.R.L. It's no use sending cards 
if the DX Century Club don't recognise them. If 
be is genuine, w.hY choose a calJ so suspect as 
TAlAA. Incidentally, TALAL is now active and 
also says he is in Ank.ara. 

EA7BA very active on 14 l\Cc. 'phone gives his 
QRA as Dr. J ose Jic Guerra, Sagasta 33, Cadiz. 
BRS3766 bad a letter recently from OQ5li\I who 
managed to work only two C stations before the 
outbreak of war. He must be one o! the first people 
in the 'world nearing DX C.C. wbo bas no carci from 
Great Britain. G4AS, however, bas sent him one 
and it should be there by now. 3766 gives the 
folJowing frequencies which may be useful. XUOA, 
phone, 14250. XU2S, phone, 14210 . . CRSAA, 
phone, 14290, 14250. His receiver is an" All World 
Two " using a v Beam, 

DX PERSONALITIES No. II 

Alec Huthcote, G3JR, well known for his DX 
achlevemenu and hfs cont ributions to this future. 
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EAIR is another Spanish station which seems 
to be very active and gives his QRA as Zaragoza. 
BRS2098, who mentions K6~ and K6PLZ as 
good signals on 14, says EKlAF is still very active. 
TG9BA is another good 'phone. On March 22 he 
heard W2IXY and W2KBG, both YL's at the 
forrner's station working a three-way with W9DBD 
and WGDEW, also YL operators; he gives the 
QRA ol KAIRV as 8, Dona Bar tola St. Canada , 
Cavitc, P.I. 
Can You Beat It 1 

From lhc April issue of QST comes the following:-
·•This information has been received from 

D4BIU. There seems to be a widespread mis­
understanding concerning the activities of German 
amateur stations to-day. According to a state­
ment made by our Government, all sporting 
activities, e tc., will be continued during tho war 
to as large an extent as possible. Due to this, 
amateur stations D4ACF, ADF, BIU, BUF, 
RGF, TRV, WYF, HCF, and DKN, have been 
r e-licenced recently. l\Iore licences will follow 
shortly. The stations are supposed to carry on 
strictly in the usual manner. Please notify all 
interested." 
Very subtle propaganda this, calculated to imP,ress 

the neutrals, especially the Americas. lhesc 
stations appear to operate in a perfectly normal 
manner but obviously go out of their way to be 
pleasant to everyone they work. 

With our own amateurs off the air and all sorts of 
Germa n nonsense stories of starvation in Britain 
being broadcast far and wide, this apparent!)' 
normal state of affairs in Germany is most impressive 
to the gullible neutral. 2CLD has been keeping an 
eye on these activities and reports D 4TKP as saying 
" Our Government allows us our hobby." D 4A \.VY 
was heard to state that he is in Danzig. Altogether, 
so far, we have heard 25 German amateurs active 
on either 7 or 14 Mc. 

American Co mmentary 
WSOQF says that the" working W's " experiment 

during ibc DX Contest was not a great success as 
the onom1ous amount of QRM caused thereby, 
masked much of the DX. With a possible multiplier 
of 61 and an allowance of 100 points for each DX 
contact, some ol the scores ran into astronomical 
figures. 80QF, with 185 contacts finished up with 
735, 100 points; others ran into millions. He 
mentions that his offer to correspond with G's 
produced 8 replies and he now bas to p ass some 
of them on lo other Detroit amateurs. 

W l WV sends a monumental list of DX heard 
and worked during ?..larch. During the early part 
ol that month K6's seem to have been very good on 
28 Mc. Besides working the usual South Americans, 
he had a good selection from X U, H C, YV, KA, CO, 
ex and 1<4. Quite a number of Japanese have also 
been heard, including 2IX, 2LL. 2XA, 6DU, 8CC 
and SCT., but TG9BA on phone, AC4YN and 
P J 5CE are the pick of tbe genuine rarities, whilst 
ON4A (QR.A Nomansland), CV5A, ON4J, PXIB and 
VR2PJ are among the other sort. South America, 
excepting Paraguay, seems to be particularly active. 

WSJ IW who bas 80 countries to his credit with the 
low input for U.S.A. of 20 watts would appreciate 
reports on his signals on 14,036, 14,364, 14,280 and 
29,042kc. 

• • • 
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G3JR asks us to correct the details about him 
published last month. His record is 100 countries on 
10 watts in a year.-114 countries and 45 states in 
16 months. 

QSL Matters 
Owing to the international situation, cards can 

no longer be accepted for France and Colonies, 
Denmark, · Estonia, l~inland, Latvia, Lithuania, 
Norway and Sweden, but it is hoped that this is only 
a temporary difficulty in several cases. 

Cards have been returned " unknown " from the 
normal adch·ess of tho Yugo-Slav QSL Bureau. Can 
anyone give us any information on their present 
address? 

G4JZ would very much appreciate cards from 
SUlTM, SUThI \V, ZS l AX, ZSl W, VE5SR and 
VK3WL if this happens to catch their eyes. 

Postscript 
Just as we go to Press another generous donation 

of 12s. 6d. comes from Northern Ireland towards the 
Navy receiver. This time from GJ6TK and some 
friends. 

Ham Coincidence No. 5 
Whilst visiting G6YL reccnUy, Cpl. Joe Rockall, 

G2ZV, was shown some of Miss Dunn's early QSL 
cards. She happened to mention that she made her 
first far-east contact many years ago with TJCRJ 
(Arabia) but had never received a QSL. Her su.rprise 
can be imagined whc.n G2ZV told her that he was the 
original TJCRJ I 

We understand that Joe has been able to find one 
of the historic cards issued by him 14 years ago and 
that G6YL has been the recipient . 
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THE 28 Mc. BAND 
By NELLY CORRY (G2'Y1.) 

A 
}·ear ago we were bemoaning the fact that 
VK 's and \Vest Coast W 's were inaudible 
during April and that VU's were finding con­

ditions extremely erratic, though VU7BR had 
managed to effect 79 QSO's in 18 days. It would 
be interesting to know how this year's propagation 
conditions really compare with previous years. but 
with only two African stations audible from the 
Eastern Hemisphere and reduced activity in the 
Americas it is impossible to say with any degree of 
accuracr. It is, however, certain that there has been 
a considerable and steady deterioration in conditions 
during the past year. and we have now reached the 
stage where the irregular 28 Mc. listener is convinced 
that the band bas gone completely dead. The 
chances of anything being heard here (except pe.rhaps 
OQlS). during the summer are certainly remote, but 
by the end of September we should be hearing W 's 
again, unless there is a sudden acceleration in the 
approach of sunspot minimum. 

From the reports teccivcd it appears that condi­
tions during April were fair in the second week, 
but very litt le was audible otherwise. From Africa, 
BRS3003 heard OQ5AB at 17.50 G.M.T. on April 2, 
and OQiilM was heard on April 14 at 15,46 and 
18.15 G.M.T. by BRS3003 and 2BVU. 

South Americans were reported on April 7 , 8, 10, 
H , 18 and 29, and included some strong signals. 
LUlDA was logged on three days, CE2BX and 
PY2CK on two, and HCIJB, H ClFG, LUOAX a nd 
PY2CCon April 18. 7, 28and lOrespectivetr. From 
Central America BRS3179 heard K 4ERZ. and 
TI2RC on April 7, and BRS3003 heard Tl2FG and 
TI2RC on April 14. The latter also reported bearing 
W6BOY, Portable Mobile Marine, s.s. " Barbara 
Coa ts." olI the coast of North Carolina at 18.27 
C.M. T. on April 11. 

W's were only reported on nine days and were 
never very numerous or consistently loud. On the 
;tfternoon of April 12 conditions were poor, but 
BRS9003 logged W6PCB and W6POD after 18.00 
C.M.T., so in that respect we are two up on April 
1039 I 

Reports from 2BVU, 2CDT, BRS3003 and BRS 
3179 are acknowledged with many thanks. All 
reports will bo much appreciated by the writer , if 
sent lo arrive not later than the 28th of the month­
even though the sender may not consider the small 
amount he has heard warrants the expenditure of 
twopence for a postcard stamp 1 

The 5 6 Mc. Band 
By CONSTANCE HALL (G8LY) 

ALTHOUGH violent sunspot activity, with its 
accompanying magnetic disturbances, plays 
havoc with the normal hjgh frequency bands i t 

certainly seems to give new life to 56 Mc. On 
February 2.1, for example, considerable" aurora type" 
DX was reported in America, CW being the order of 
tho day, as telephony signals broadened out and 
modulation became distorted ; this wa& proceeded 
by the now familiar "aurora flutter" on most 
signals. This effect was again very noticeable, 
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during the great disturbance on March 24, probably 
more so than ever before, and many surprise 
contacts took place. This state of a!Iairs lasted until 
late on March 31, and for those who support the 
twenty-eight day cyclll theory these two good days 
should prove of interest. 

We were glad to read in Q .S.T. the remark that 
" there are still U.H.F. enthusiasts in Great Britain 
despite the fact that they have no signals of any 
description to listen to." 

G3'\'Y finding Wa a'nd \.VO 's "rolling in" on 
28 Mc. on April 11, hastily looked for bis 56 Mc. 
receiver. On April 13, with conditions still good on 
28 Mc. he was rewarded by hea.ring French Tele­
phony, duplex, R2 SS just outside the 'L.F. end of the 
56 Mc. band. The time was 111.50 G.M.T. At 16.16 
a n SS commercial harmonic was heard and this 
signal was also audible on 28 Mc. At 17.00 a self­
excited CW station, believed to be sending CQ de 
D 4, was beard inside the band. On April 17 the same 
commercial harmonic was heard both on 56 Mc. \'nd 
28 Mc., and an unstable unmodulated constant 
carrier just outside the L. F . end o{ the band. Nothing 
has been heard since but 3YY is now living in hope 
of hearing a real DX station soon. 

The following contmont from our notes published 
last July may be worth recalling: " The band 
opened for Itl\lian Commercials IBE and IBT (at 
G6YL), ten days earlier than in June 1938, botlt 
times coinciding with the J u11e fu ll 1110011." Full moon 
this year is June 20-so watch points all ye 56 Mc. 
enthusiasts I 

G6DH reports that the audible limit is still no 
higher than 30 Mc. In future no details will be 
recorded until the limit increases. The following 
are thanked for their reports: W l HDQ, W9BNX, 
G6DH. G3YL, G3YY, BRS2817, and many others 
for their never failing enthusiasm at the mere 
mention of the words" Ultra-High." 

SILENT KEY 

PETER SPENCER (GSMH) 

By the death last month of Peter Spencer 
(G8MH) at the early age of twenty-live, the 
Society lost one of its keenest members. 
In addition to his duties as Town Repre­
sentative for Watford, CSMH was large!)' 
responsible for the formation and organisa­
tion of the active Watford Amateur Radio 
Society. He will also be especially remem­
bered for his consistently fine work on the 
R.S.C.B. stand a t Olympia over a period o{ 
many years. , 

He operated a \'ery acti ve station on 28 Mc. 
and during recent months had worked on the 
des ign o{ a new suporhet receiver which was 
due for description in this Journal. In 
business G8MH was associated with C6GR 
and G5LU, who, not least among his friends, 
mourn the passing of a first-rate ham. 

To his parents, fianc~e. and relatives, we 
ex-tend our deepest sympathies. J. C. 
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BRITISH ISLES NOTES AND NEWS 
District Representatives. 

DISTRICT I (North-Western). (Cheshire, Cumber­
land, Lancashire, Westmorland.) MR. J. NODEN 
(G6TW), "Fern Villa," Coppice Road, Wllluton, 
near Nantwich, Cheshire. 

DISTRICT 2 ( North-Eastern). Yorkshire (West 
'Rldlnr. and port of North Riding.) MR. L. W. PARRY 
(G6PY), 13 Huddersfleld Road , Barnsley, Yorks. 

DISTRICT 3 (West Midlands). {Shropshire, 
Staffordshire, Warwick, Worcester.) MR. V. M. 
DESMOND (GSVM), 199 Russell Road, Moseley, 
Birmingham. 

DISTRICT 4 (East Midlands). (Derby, Leicester, 
Northants, Notts.) MR. L RIDGWAY (G2RI), 
90 Romway Road, Leicester. 

DISTRICT S (Western). (Wiltshire, Glouces~r. 
Hereford.) MR. R. A. BARTLETT (G6RB), 31 King's 
Drive, Bristol. 

DISTRICT 6 (South· f ester n). (Cornwall, Devon, 
Dorset, Somerset.) MR. W. B. SYDENHAM (GSSY), 
"Sherrlngton," Cleveland Road, Torquay. 

DISTRICT 7 (Southern). (Berkshire, Homps/lire, 
Oxfordshire, Surrey.) MR. W. E. RUSSELL (G5WP), 
" Miiestones," Westfield Road, Hayford, Woking, 
Surrey. 

DISTRICT I (Home Counties). (8eds., Combs., 
Hunts. ond the towns of Peterborough and Newmarket.) 
MR. S. J. GRANFIELD (GSBQ), '47 Warren Road, 
Milton Road, Cambridge. 

DISTRICT 9 (East Anglia). (Norfolk and Suffolk.) 
MR. H. W. SADLER (G2XS), "The Warren Farm," 
South Wootton, King•s Lynn, Norfolk. 

DISTRICT 10 (South fates and Monmouthi. 
MR. G. R. SCOTT FARNIE (GWSFI). "The Grange, ' 
Cern Coed, Breconshlre. Scribe: MR. S. HOWELL 
(GSFN), 38 Africa Gardens, Cardiff. 

DISTRICT 11 (N orth Wales). (Anglesey, Cornorvon, 
Denbighshire, Flintshire, Merioneth, Montromery, 
Rodnorshlre.) MR. D. S. MITCHELL (GW6AA); 
"The Flagstaff," Colwyn Bay, Denbighshire. 

DISTRICT 12 (London N orth and Hertford). 
(North London Posto/ Districts and Hertford, together 
with tire area known as North Middlesex.) MR. S. 
BUCKINGHAM (GSQF), '41 Brunswick Park Road, 
New Southgate, N. 11 . Deputy: MR. P. SOLDER 
(GSFA), 35 Torrington Gardens, New Southgate, 
N.11. 

DISTRICT 13 (Londo n South). MR. J.B. KERSHAW 
(G2WV), 13 Montpelier Row, Blackheath, S.E.3. 

DISTRICT 14 (Eastern). (East London and Essex.) 
MR. T. A. ST. JOHNSTON (G6UT). " Normandale." 
New Barn Lane, Little Halllngbury, Bishops Stortford. 

DISTRICT IS (London W est). (West London 
Postal Districts, Bucks., and that port of Middlesex not 
inc./uded in District 12.) MR. H. V. WILKINS 
(G6WN), 539 Oldfleld Lane, Sudbury Hill, Green­
ford, Middlesex. 

DISTRICT 16 (South·Easterp). (Kent and Sussex.) 
MR. W . H. ALLEN (G2UJ), 32 Earls Road, Tunbridge 
Wells. Deputy: MR. W . A. SCARR, M.A. (G2WS), 
8 Beckenham Grove, Shortlands, Kent. 

DISTRICT 17 ( Mid·East). (Lincolnshire and Rutland.) 
MR. W. -GRIEVE (GSGS). " Summerford,·· New 
Waltham, Lines. 

DISTR.ICT 18 (East Yo rkshire). (East Riding and 
port of North l!idinr.) MR. E. MITCHELL (GSMV), 
'40 North Marine Road , Scarborough. 

DISTRICT 19 ( Northern). (Northumberland, 
Durham, and North Yorks.) MR. R. J. BRADLEY 
(G2FO), " High Crest," Yann Road. Eaglescliffe, 
Co. Durham. 

SCOTLAND. MR. JAMES HUNTER (GM6ZV). 
Records Office, SI Camphlll Avenue, Langside, 
Glasgow. 

NORTHERN IRELAND. MR. J. A. SANG 
(G 16TB), 22 Stranmillls Gardens, Belfast. 

New Members are cordially Invited to write to their local District Repre$entative. 

DISTRICT I (N orth Western) 
Burnky.-The T.R. has reuived a cheery letter 

from G3JY, who is in France. 3KT is holding weekly 
Morse classes foT members and friends who are 
JjkcJy to be called to the colours in the near future. 
The local stations, known pr17war as the Bomley 
network, feel lost without their transmitters bot 
they are making the best of things with friendly 
chats in person whenever possible. STD is longing 
to give a call to the two States required for his 
W.A.S. 3S] is purchasing a new receiver in the 
hope of being able to traosntit again soon. 

Blackb11m.-ZD2H was present at tho last 
meeting and recounted his experiences at Lagos. 
A welcome was also extended to 2FUC who was home 
on leave. He is stationed on a Balloon Barrage 
" Somewhere in England." 

The T.R. would like to bear of any amateur 
gathering likely to be held in District 1 during the 
next few months. Also will G4NC, who waa et:>tioood 
in Blackbum with his Battalion, please write. 

The T.R. will answer aJI letters from any member 
of His Majesty's Forces. G6TW via C6CX. 

DISTRICT l (No rth Eastern) 
The suggestion mooted last month to arrange a 

Services meeting in the District bas produced one 
letter, from GGGJ, who states that the six amateurs 
stationed with him near York would support any 
gathering arranged in that area. Before following 
up the idea the D.R. must receive promises of sup­
port from other groups, so please drop a line if you 
and your friends would like to get together again at 
aP.D.M. 

Only one report is to hand, and that from 
BRS2317, who has logged three more high-fidelity 
U.S.A. B.C. stations on 11 metres, including 
W2XWZ and W9XCD. ln his last Teport WSXLA 
should have read W9XLA. 

Barttsley.-A meeting was held on April 24 at the 
QRA of C2BB, but no details u c to hand. 

G6PY. 
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DISTRICT '4 (East Midlands) 
Over 50 members were very grateful lor the oppor­

tunlt)• of visiting Nottingham University on March 
31 ; the only trouble w:» that some of them be­
came so interested in single items of instruments 
s hown that the)' were unable to give proper time to 
the entire collection I 

Forthcoming Events 

Ma~· 18 Dbtrict Iii. :l p.m. at G5L:\. The 
Excelsior Hotel, I .and 2 l.ad­
broke Gardens, La<lhroke Grove, 
\\'. 11. 

19 Scotland A District, 2.46 p .m. in 
the Y.M.C.A. neeidential Club, 
100 Bothwell Street, Glasgow. 

19 R.A.F. Meeting at The Queen's 
He:.d, Kirby T.aythorpc, near 
Sleaford. i\foct 2.30 p.m . (See 
scp:.rate announcement). 

21 District 14 (Southend Section), 
7.30 p.m . at G2J{H, 20 Hampton 
Gardens, Prittlowcll, Essex. 

:!G Dio1:rict 13 and S.L.D.R.T.S., 3 p.m. 
at Brotherhood Hall , West Nor­
'"ood. 

:!S District 16 (High Wycombe Sec­
tion), 1 p.m. at C6JK, " Hart­
land." New Drive, Totleridge, 
High Wycombe. 

26 H am Catheringat Y.M.C.A .. Lynch­
lord Road. North Camp, Farn­
borough, H ants. 2 p.m. 

June 2 Dis trict 14. Eastern Provincial 
District Meeting. I p.m . at " The 
Spotted Dog," Chelmsford. 
(See separa te announcement). 

16 District I :!, " Carden-Party" at 
C6LI., " Woodlands," Tolmers 
Ro."l.d, Cuffie)'. Hcrts. 

Ten members from District 4 visited tile Midlands 
P.D.M. at Birmingham on Apri! :!8. and here again 
the journey was very much more tlian worth while. 
In the impromptu " technical talks " which fol­
lowed lunch G5Bj proved himse lf a great comedian. 
Our old " top band " lriend CSFU turned up with a 
4-valve receiver, complete with frame aeria l and 
batteries. self-contained in hi s jacket pocket; an 
excellent piece of work. 

Our Jatcst addition to tho Forces is Gl.IM\', who 
made the grade to L.A.C. /RA.F. in one jump. We 
also hear that 4Bj is now a corporal. 8MW, after 
having a very good time in J.ondon. is now in 
Manchester on s 1>ecial work. 

General conditions make it very cliflkult to ar­
ra nge interesting monthly meetings lor the D istrict 
as a whole, although ever}' effort is being made to 

provide as good a programme as is possible under the 
circumstances. In this connection the D .R. would 
be glad to bear from members who are able to obtain 
permission for visits lo places ol interest . No fixture 
has been made for ~lay. but please watch these 
Notes for an announcement next month. Attend­
ances at meetings since the war have been greater 
than those prior to September, and we want lo keep 
it that wa}". lor the Society is ten times more 
important under present conditfons than ever it was 
in peace-time. 

All members are earneslly requested to keep in 
touch with the D.R., whether in or out of the 
Services. C2RI. 

DISTRICT 7 (Southern) 

Aldershol a11d Farnlxirough.-The April Ham 
Gathering, held at the North Camp Y.ll!.C.A., wa s 
another highly successluJ meeting, and fully up to 
the high standard of its predecessors. Jl was par­
ticularly pleasant to welcome some of the Canadian 
R.A.F. amateur contingent, and it is hoped they will 
all be able to make the journey to the next meeting. 

Between 50 and 60 Canadi(10 anti Home memuers 
gathered to watch the R S.G.B. tilms, which were 
accompanied by a running commentary given by 
" Clarry " for the benefit of the \/E's. Thanks are 
agai n due to VE5ZM and G6ZO for nrnking tho 
arrangements, and to C5\" A for the loan of the 
projector. 

In view of the undoubted success ol this series ol 
meetings, they are to become a monthly feature and 
every effort will be made to ensure that they will 
continue even if the present organisers nrc moved 
elsewhere. 

The next Ham Gathering will take place on )fay 
26 at 2 p.m., at the Y.M.C.A., Lynch ford Road, North 
Camp, when Bill \\'adsworth will give a talk on 
"Amateur Radio in British Colombia." It is also 
hoped to provide a reciprocal talk for the VE's by a 
G, on " Amateur Radio in Britain." Once again 
may we sa)'--everyone is welcome. 

Croydo11.-G<U'\G unfortunate!)' Imel bis lea\•e 
cancelled and was unable to get to the local meeting. 
2F\\"A complains about the lack of notes from 
Croydon in recent issues. 

Porls111011th a11d Southsta.- The next meeting will 
be held on June 2. at the T.R .'s QRA-65 Ebery 
Grove, Copnor, at 2.30 p.m. Welcome to SAA, who 
is now in the area. BRS3182 is experiment ing with 
audio amplifiers. 

It is noticed "~th regre t that two members have 
allowed their subscriptions to lapse, and tllC T.R 
would refer them to recent BuLLBTIN remarks on 
the need for a strong Society after hostilities. 

All Service members are assured ol a welcome at 
the T:R. 's QRA. Previous notice of proposed visits 
would be appreciated. 

Weybridge aml 1Voki11g.-The attendance of live 
at the last meeting at Weybridge was deemed 
sufficient indication of lack of interest. and it is not 
proposed to bold any more for the present. STX is 
now the possessor of a HQ120. ONA has completed 
a new receiver with particularly fine selectivit}' nnd 
an ingenious coil turret. <lAP has insta lled " noise 
silencer and a preselector in hi s NC44. 

G5WT>. 
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DISTRICT 8 (Home Counties) 

The District Ileunion, held at the Waflle Ca l~ 
Cambridge, on Sunday. April 21. was attended b>: 
16 members who managed to get along in spite of 
transport difficulties. The absence of some of the 
" old regulars" brought home the fact that several 
are now serving elsewhere. We should like to send 
them greetings. The forthcoming P .D.M. at 
Chelmsford was discussed, a nd several members 
hope to attend. It was decided to pool petrol 
resources to help matters. A new member , 2HGC, 
of Luton. amused the company with his tales of the 
old lady '~ho had been primed to ask for a drip-pan 
for her grid-leak and a " Droitwich " valve I 

Cambritfge.- G5PU was recently on leave from 
France, looking very fi t . 8SY is constructing a 
" _Wobulator." 2CAil! has completed a super-gram 
with two power-packs and man>' refinements. 
Local members will be interested to hear of the 
m~rriage of i\Cr. A. Porter. Secretary of the Cam­
bridge Short Wave Society. 

L11to11.-C3KG. now working " duplex " with 
apparent success. is willing to give advice to a nyone 
m.terest.ed . BRS36 I 0 has a pre-selector working 
with his NC44, consisting of an EF8 and 6K7. 
BRS3376 is serving in the Army. BRS3617 i~ 
doing A.RP. duties. 

Peterboro11gl1.-G2NJ must have created something 
of a record to attend the Cambridge meeting. Tn 
ordc~ to cover the round trip of 70 miles he made use 
of bicycle, bus, car, taxi and train , but he said it 
was worth it to meet the boys again. 6LX, who is 
attached to an air defence ~tation in lhe south 
recently visited Cambridge. 3DY was present at 
the Reunion . but 3W\\' had "D4 measles." 
. St. frts.-G-IAZ is working overtime on his fnrm 
10 support of the " Grow more food " campaign . 
H «: s~ys, " What's a field-day, anyway ? " 6FL is 
bu1ld1 ng a car radio. SOV is still employed by the 
Air Ministry. 6RL expects to have word to join the 
R.J\.F . ~~~ortly. BRS3259, of Swavcsey, has joined 
the R.J,, s. CGBQ. 

DISTRICT 9 (East Angila) 

A D istrict Meeting will be held 0 11 Sunday May 26 
at Norwich. Rendezvous : General Post Office. 
3 p.m. sharp. \Viii all members who intend coming 
pl.case inform the D .R. by l\la~r 20 as arrangements 
will be made according to the number booking. 

Norwich.-W e are sorry to bear that C2UT has 
moved into District 4. 

Yarmo11tli.-G3RW and 2FAO have registered 
and hope to join the R. C. of Signals. We regret 
that 2HFK ha.~ had a long period of illness. \\'eekly 
meetings are still being held. 

King's Ly1111.-2CFO has been seriously ill in an 
R.A.F. hospital but we understand he is now 
recovering. H e was visited there by 31P . and 
2HBZ. G2XS has been pleased to welcome 81 J 
who is stationed near by. G2XS. 

DISTRICT 10 (South Wales & Monmouthshire) 

lt is regretted that no areas outside Cardifl have 
given the Scribe news of local activities. 

At Cardiff regular meetings continue to be held, 
the last at the home of GW3UH attTacting seven 
members including SVL, 4KQ, 5BI. 5FN. 8).'P a nd 
8WU. A letter was read from 2GV who has left the 
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District to take up Government work elsewhere. 
An interesting discussion took place on radio matters 
of general interest. Thanks arc again extended to 
Mr. and )lrs. SUH for their hospitality. 

The next meeting will be held at 14 Keynsham 
Road, the QRA of GW3VL. Date to be announced. 

G5FN. 

DISTRICT 12 (London North and Hertford) 

The last district meeting held nt the Orpbeum 
cinemacafcon April 4, was attended by 18 members. 
We had hoped for a larger number but the meeting 
was successful, if only for U1e reason that for the 
fi_rst time since the war started it brought members 
together £rom parts of the district outside the area 
covered b)' the local meetings previously held at 
~embe_rs' homes. After tea and a ragchew, a 
d1scuSSton took place on the subject .. Will the war 
produce any fundamental changes in Amateur 
Radio Techniq ue." \ 'arious suggestions were put 
forward, but the main trend of thought seemed to be 
a long the lines that important developments might 
take place in ultra-high frequency aerial systems and 
gear, with little or no change in the lower frequencies. 

At the meeting G2\'D was elected to look after the 
financial side of t he District's affairs. In this con­
nection we wish to record our thanks to Bill Hartley 
for his past service• as District treasurer. 

Special attention is drawn to a change in elate of 
the District " Garden Party" at G6LL's home at 
Cufflcy. This was to have been held on May 26, but 
m order not to clash with the Services meeting at 
Farnborough, it has now been decided to hold it on 
June 16. The proposal is that we should lunch in 
the woods nearb>• and adjourn to G6LL's later for 
tea. \\'ill those who can attend please ac1v;se 
either G6LL or GFJ\ in advance so that the necessary 
:i~ngements ~n be ma~e ? Ladies are specially 
LDv1ted. A suitable tram leaves Finsbury Park 
Station L.N.E.R. at 10.40 a.m. (l>almers Green, 
10.56 a.m.), arriving nt Cumey tit ll.li a .m. Turn 
right on coming out of the station and proceed along 
Tolmers Road . Buses :ilso leave Potters Bar nt 
hourl y intervals. 

Activity reports are scnrce, but various members 
are known to be busy one wny or another. CSCK 
who is s~ill stationed nt H ertlord is busy designing'' 
new receiver. 3NR has passed as a naval telegraphist, 
3KJ> has a new SX23, and is making a remote 
controlled aerial change-over switch and hopes to be 
able to put it in full use one of these da)'S. 

It is hoped that as man)' as possible will endea,·our 
to form a party to attend the Eastern Counties 
P .D.M. at Chelmsford on June t . Fnll details will be 
found elsewhere in thb i~sue of the" BtTLL." 

It is ";th deep regret that we have to record 
the death of Peter Spencer. GSi\lH. after a short 
illness. He had been T.R. for \\'atlord ror the past 
fe" · years. G5F A. 

DISTRICT 13 (London South) 

An interesting meeting was held on April 20 at 
:vest Norwood, .when a discussion took place regard­
mg future meetings. It has been felt for some time 
that. owing to the present circumstances. benefit 
would accrue if t he D istrict 13 and the S.L.D.R.T.S. 
meetings were amalgamated. ){embers of the latter 
society are aware that the subscription of 5s. per 
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annum has been waived for t he present, and a small 
charge per person is necessary at their meetings to 
cover the cost of hiring the room. Many points were 
discussed (with 02J K representing the S.L.D.R.T.S.) 
and it was finall y decided t hat a joint meeting 
should be held on t he fourth Saturday of each 
month, at 3 p.m. The fLrst of these meetings will 
take place on l\fay 25. It. will be appreciated that, 
owing to the cancelling of tJie yearly subscription to 
the S.L.D.R.T.S., it will no longer be possible to 
noti fy e:Lch member o! forthcomi ng events. \Ve 
make a special appeal to all concerned to be present 
at West Norwood on )fay 25. 

WAR OR NO WAR! 
you are cordially invited to attend the 

EASTERN COUNTIES 
Provincial District 

MEETING 
at 

. YE OLD SPOTTED 
Tindal Street 

on 

DOG INN 
Chelmsford 

Sunday, June 2nd, 1940 
Assemble 
Lunch (Olde English Fare) 
Technical Talks 
Morse Contest (with Prizes) 
Brief Business Meeting 
Tea 

ra noon 
I p.m. 
ap.m. 

:Ho p.m. 
4.30 p.m. 

5 p.m. 

Inclusive Charge 5/ ~ 
All Reservations to :- M r. R. L. Varney, 
G5RV , 184 Gal/eywood Road, Chelmsford, not 

later than May 27. 
Telephone, Chelmsford 3394. 

No fort her items o! news within the District are 
to hand , although many members are known to be 
actively engaged on the receiving side of rad io. 

G2WV. 

DISTRICT 14 (Easter n) 

Cl1elmsford.-The D .R . and all local members arc 
looking forward keenly to the forthcoming P.D .:M. 
on June 2, and bope lo welcome many visitors, but 
don' t forget the reservat ion date is :Monday, j\fay 27. 
Those intending to be present are urged to polish 
up their Morse code, as some very nice priies are to 
be given in tbe :Morse Competition . It is also hoped 
to stage a small exhibition of historic radio appara­
tus. The monthly meetings continue to be well 
attended, and tl1e following are active : G5RV, 
GLB. 6CA, SGV, 2SA and BRS3650. 
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Soulhend.-Eigbt members attended the meeting 
at G2GU, when a general discussion took place. 

G3LA, SPB and 2BRR, a ll of whom a re serv ing 
with t he R.A.F., send greetings to old friends. 

G6UT 

DISTRICT IS (London We.st , Middlesex and 
Buckinghamshire) 

The I 9 members who attended the April meeting 
listened to a very interesting talk by OKLVU which 
opened our eyes a good deal. 'We were very pleased 
to welcome him especially as he was wearing the 
uniform of the British Army and had travelled a 
considerable distance to attend. 

An excellent idea was evolved, mainly by G3HT 
and 3UQ. whereby each District member serving 
with H.M. Forces shall be asked to write a letter 
once a month to the D.R. or to one of his pals at 
home. These letters will be read at district meetings 
and will be handed to someone else for reply. It is 
thought that in this way members will get to know 
each other better. ·w e should like to know how 
th is idea appeals to those serv ing. The scheme will, 
as suggested by G3HT, be known as " Written 
Skeds." 

The !ollo"~ng " locals " are now known to be 
serving in · H .l\!. Forces : G3YM, 41\11', 81 H , SZD, 
OKlVU and we believe 2BAJ. G<lHT has agai n 
been away entertaining the B .E.F. 

The ci!l'"rettc fund is increasing bu t we still 
require addresses of Service members. For date 
of next meeting, see " Forthcoming Events." 

High Wycombe.- The T.R. advises that a local 
meeting will be held at G6J K, " Hartland," New 
Drive, Totteridge, High Wycombe, a t 7 p.m., i\fay 
25. All members i.n the area will be welcomed. 

G6WN. 

DISTRICT 16 (Sout h East ern) 
\\le have all been sorry to hear of the illness o( 

our regu lar D.R., Bert Allen (G2U J ), and a number 
o( members have written expressing their sympath)' 
and best wi shes for his quick recovery. We send you 
our greetings, OM. 

(G2UJ is now convalescing, and asks us to convey 
his 73 to all in District 16.-Eo.) 

There seems to be plenty o! activity in t he 
District and many members are finding the amateur 
bands full of interest just now. The D .R. wou.ld be 
glad to know if anyone in No. 16 is keeping watch on 
56 Mc., for with the arrival of warmer weather t here 
is a chance of signals being received from abroad. 

G3SU sends an interesting report of a meeting 
held at the home o! G3VB (l-laslemere, Surrey). 
Two budding na ,·al wireless opera tors were amongst 
those p resent. A 60 watt a mplifier belonging to 
G:IVB was the chief object of interest. 3SU hopes 
to hold other meetings in this area, and anyone 
interested should wri te to him at" Trofts," Byworth, 
Petworth, Sussex. 

Brighlo11 a11d Hove.-Tbe T.R., G3WR, sends his 
usual interesting report (would there were more like 
llim). At t he April meeting a talk was given by 
G6CY on the subject of L.F. AmpliJ;ers. G60W 
followed with an account of his own e"'-periments on 
the same subject. The following were present at the 
meeting: G2RU, 2UX, 3HP, 3J F. 3YY, 4DC, 4NY. 
6CY, 60W, SDG, 2ACU, 2FLZ and 2Fi\1I<. 
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The !\fay meeting will be addressed by Capt. E. A. 
Houghton (G20J), who will speak on" Refinements 
of Communication Receivers." For the June meet­
ing Mr. A. Hudson, B.Sc., Area Engineer, Post Office 
Telephones, bas consent~d to give a talk on " Inter­
ference :end other m.at ters." Both these meetings 
should be of special interest, and members are urged 
to make a special effort to attend. 

2FLZ is welcomed to the area, whilst good wishes 
are extended to G8DG on his return to Acton. 

Gr11vese11d.-We are glad to hear again from the 
T.R ., G21Z. No meetings have been possible owing 
to domestic, J\.R.P .. and various other duties, but 
arrangements are being made for an early resumption 
when things get more settled . Congratulations are 
extended to GGVC and G2!Z on the arrival of 
junior op. a nd YL respectively. G2WS. 

Scotland 
There is only one D istrict repor t this month and 

that from " A " District who report an excellent 
attendance at their April meeting to bear Jim 
E mmerson (GMSHA) address an appreciative 
audience on " H am Aerials." As is usual with these 
talks members are invited to interrupt the speaker, 
consequently some lively discussions take place. 
We were glad to welcome several members, who 
were present at a Society meeting for the first time 
since the outbreak of the war, a nd we look forward 
to seeing sti ll more at future gatherings. 

Congratulations to Harry Jefferies (GM8HJ) on 
obtaining a commission in the R.A.F.~.R. The 
nex't meeting will be held at the usual place and time 
on May 19 when a talk will be given on a subject 
still to be fixed at the t ime of writing. 

Apologies to GM3GG who was inadvertently 
recorded in our February Notes as having joined up. 
Mr. Mortimer is at it G.P.O. radio station in Fife-
shire. GM6ZV. 

• • 
The Birmingham P.D.M. 

The first war-time P .D.M., held at the H ope and 
Anchor Hotel, Birmingham, on Sunday, April 28, 
proved a great success and the 60 members who 
supported it were given a great time, due in no 
small way to the splendid organisation of G5VM, 
G5DJ, G3DO a nd their helpers. 

Dr. Naylor Strong, G2RQ, P resideDt of the Mid­
land Amateur Radio Societv, G21U, D.R. for 
District 4 and "Jerry" Walker, ex-D.R. for No. 5, 
were among those present, whi.lst " Clarry " and 
Arthur Milne, G2Mf. represented Headquarters. 

A large contingent from No. 1 E. & W. School , 
R.A.F. (headed by G6NZ). the T.R. for Coventry 
(G5GR), G5ML, GGGL, G2MF and GM5LF were 
some of the other visitors from near a nd far. 

After an excellent luncheon, and the inevitable 
photographs, George Brown, G5BJ (who later con­
vulsed the ent ire assem bl)' with his account of his 
impressions on a lirst Right in Vic Desmond's plane), 
was presented by Dr. Naylor Strong with a silver 
cup for the best M.A.RS. lecture during the past 
year. 

A series of very in formal and impromptu" techni­
cal "talks fol.lowed, after which ca.me an hour's chat 
from" Clarry," who, with the aid of his little black 
book, which alway"< seems to be turned to an 
irrelevant page, a nd to which he seems never to 
refer, gave an outline of the war-time activities of 
R.S.G.B . 
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The theme of his address could be summed up in 
the name of t he hote l : Nope in the future of 
Amateur Radio, and Anchor your conJldence in the 
Society I 

After a further ragchew at the tea-table, the 
meeting broke up about 6 p .m. 

G6CL and G2MC returned to 1.oodon taking with 
them lasting impressions of a memorable week-end 
spent in the warm-hearted l\Iidlands of Bri tain, and 
in particular of the personal kindness of Mr. aod 
Mrs. Edwards, G3DO, and Mr. and Mrs. Matthews, 
G6CC, who so generously looked nftet them during 
their short visit. 

Two MIDLAND INTRUDERS. 

Contemporary Literature 
By L. FRYER (G2FR) 

THE SCATTERINC OF R ADIO \¥AVES IN THE LOWER 
AND MlODLE ATMOSPHERE. ) . H. Picldington, 
A.M.T.R.E. Proc. I.RE. December, 1939. 

The evidence relating to the reflection of radio 
waves from levels below 80 kilometres is considered 
and apparatus to inve•tigate the reflection cp­
efficients of these regions is described. The new 
e>.-perimenta l results be.re presented are not in 
agreement with those of earlier workers. but 
indicate that reflections from the region B (below 
10 kilometres) aod region C (35 to 60 kilometres) 
are very weak a nd are due to scattering patches 
rather than reflecting strata. 

It is shown tbat reflections from region B are 
probably due to water molecules a nd that echoes 
with time delays corresponding to semipaths of 
10-25 kilometres probably originate at scattering 
cent res within the troposphere. 

The equivalent reflection coefficient of region C 
is discussed and the mechanism of formation of 
this region of ionization is briefly considered in 
connection with atmospheric temperature gradie nts. 

• • • 
THE ELECTRONIC-\.\'AVE THEORY OF VELOClTY­

MoDULATlON TueEs. Simon Ramo, A.I.R.E. 
P roc. l .R.E. December. 1939. 

Fol.lowing a brief discussion of the Hahn theory 
of velocity modulation in which there is explained 
the basic velocity-modulation t ube phenomena by 
means of space-charge waves propagating along 
the electron beam, the wave theory is reformulated 
by means of the retarded p otentials for tlie most 
important case, that of a magnetically focused 
electron beam. The use of the potentials is be lieved 
to result in sufficient simpUiicatioo to merit con­
sideration in choosing the best attack on the theory. 

The electron beam is seen to be a medium for ' 
space-charge wave propagation, the input signal 
serving to excite waves which propagate with 
beneficial change down the tube and induce output 
current i.n tlie output circui t. It is shown that 
important design constants for velocity-modulation 
tubes. such as optimum-drift tube length and the 
amount and phase of the transconductance, may 
be computed by use of the wave theor y. Numerical 
values are given for a special case as an cxampte. 
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~ELECTRADIX~~ 
You Have Accumulat ors to Charge 

W e ca n supply the cheapest efficient Chargers 

A.C. MAINS CHARGERS. Leoclix Tuncoro. 
Two mock!. ol thue lamous Chara<n can be 
.uoolied • t specially low prk:res. No. I for 
0.-C. output of 70 volts 6 amps with meter and 
controls will handl• 100 ttlt. a d.y. Co• only 
f.7/ 17/ f.. No. 2 ;, a fine Tunear Char..,. 
arra.nacd for 70 voltt 10 amps, in two 5 amp 
ciratitl wi.th metet'f and variable volt conttol. 
lor band!"'" 200 eolls per .,.de lor £12/ 15/•, 

PComHILLIPS CHARGER, Moclel ICIS7, lor 24 voli. 10 omps. in .... 1 cue. 
pkt•. £7/ 10/ -. 

DAVENSET, Type ASC4. A circuit charftt for up to 80 ttll• on at 
once. Hu foyr lets of autocbarre rerulaton for four circuita of l amp .• 
I am.p., 2 atnP1., and 2 amps •• or one of SO volti 6 amps, In 6.nc atccl 
cahineu list.d at £32 is lor ..i. at £1C/ IO/ •. 
DAVENSET, TY&M C.C. Gan .. wall type cha...,, 3 cirtuita lor total 
output of 25 ''Olta 6 amJ)I. for 40 ct:llt at once, Q/S/ ... 
HOUSE CHARGING ON A.C. MAINS. 

The A.C. NITNDAY will lr.e.ep >·our battery fit without atter\tion. a t 
the lowut e_ouibl~ cot.t. All with Wasinrhoute Units and live part.Ii, 
.... 1 clad. Best value in the Trad.. 
Moclel N/ Af, 200/2SO volts A.C. and D.C .. 6/ 8 voli. i amp., 17/ f.. 
Model N/ 86, 200/ 2SO V<>li. to D.C .. 6/8 volta to I amp .. 2'/ •. 
Model N/ <:e, 200/ 2SO ><>li. D.C .. 6/8 voli. 2 amps., rl/ •. 
Model N/012, 200/ 2SO •oli. to 12 volts I amp .• 'JS/ •• 
Dino, 12 volu 2 amps .• with 6-volt tap, 65/ · . 5 amp .. U/ 17/ 1. And 
n-.ny othc:n. 

SHELTER CHARGERS, with automatic switchw.r lor W.. b.ttoriet. 
ACCUMUl.A TORS lor H.T. at 8d. per voll: 3 amr.· hours. In 
24-volt ...Ut ........ alau cells, I~· ..ch. Can b. pan) el diaraod off 
12 voli.. 

New c.A.V. 6 V<>h A.:cumulatoro. 3 cell.. 18/36 am.p •• non-sp;JI, celluloid 
Covt. wood caJ< lid and atnp, IO/ •. Sinalo cells. 3/ 1 .. ch. 
KEYS. We have now a number of n Beaton ahip-lceys and t0mc of the 
G.P.O. type with switch. all complete, with contacU but soiled. 
HAMS should do a bit of Sci.nti6c Ra.arch ii their Ice,.. are aiknt. SN 
B1J1.U:T1N for February forlOtl'le useful •PPlf•tut .• 

You can alto~ your D.X. Receiver for Mol"te Recotdifli' with G.P.O. 
type i:nkt:n. on mahotany hue with tape reel undet, in 6.tat-cl&u order, £8. 
Lirhtweiaht French Army F"icld Mone Inkers, _fold up into wood cue, 
f.7/ 10/•, Super Model Atmy G.P.O. Field Mono Inker. brand new, 
entirely enclosed. e-vcll:. re6nemie-nt, i.ncfu:ato')._ Ri>Jy lc.ey, tape oont:.Uner, 
etc., £&. Mahot1-ny Ta,pe Container , C.P.v;t dcP: top pepcr rtd in 
drawer. cost 40/·, for 3/ 6 only. Mo"" P•oer Kee.I., 8cL 

RADIO ROTARY CONVERTERS. 
For A.C. Rcceivcts on D.C. Mains. 
In allc.noe cabinet with 61tct. All sizes 
in stock from I S watta to I .SOO watts . 
Sixes: 15, 30, 50, 100, 200, 400 and 800 
"''" ; I kw. Ii kw •• etc. At.o battelY· 
operated ;;;;,;i.i. lor 12/230 ..... and 
50/230 .. 1ts. All aa new, deli,,.ry lrom 
atoc=k. 

STATIC CONVERTERS. 
A.C. to O.C. 40 watts output., 
'1ffl <U<d. lqput Z30 •olts A.C. 
50 c:rcl... OUIPUI 440 voli., 
60/ 100 m.a. D.C.. with valves, 
'5/ ·. 

500- CYCLE ALTERNATORS, 200·-tt S.U·exc:itinc Ahe..,.ton. 
T Y&M 52A. Tho mo• perlcctly mode A.C. a<ncntor used. 
rives SOO C)'Clca 10 volt.I 20 am.Pl.. wdaht 7-l- lb. in aluminium 
cover. &h or motor dtiVe, and (ulJy auarante«I. With a T'J/ .. tftM(ormer. 
H.T. volt11re up to 3,000 volts rn.y be obuined. Cost DO. and a.re rr.~ 
away at £3/ 10/ .. cash with order. 

Stamped erwc/opc mw/ be enc/rud 
for Li.is or reply lo all enquiries. 

WE HAVE N OT EVACUATED AND CARRY LARGE 
STOCKS SO SEN D YOUR E N QUIRI ES T O 

ELECTRADIX RADIOS 
218 U PPl!JI THAMl!8 S TREET, LO NDON, E.C.4 

7't/ep11one: Ct11lral t611 

The t:;andler 
to (;ode skill 
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way 

• • • 

The Candler system of CODE TRAINING 

was devised for those who take a serious 
interest in Amateur Radio work or who have 

entered or intend to enter the Services or 
.Commercial side of telegraphy. 

The Candler System of Code Instruction has been in 
operation for 27 years, and, year by year the method 
has been improved so that all unessentials are omitted 
and all essentials placed before students in such a way 
that to those of average intelligence, the caildler Junior 
Code Course is definitely the quickest, easiest and most 
satisfactory way of becoming an accurate and speedy 
operator. 

For those who are already skilled, the Advanced 
Course will give them that additional "speed" with 
accuracy, which is so essential for advancement in the 
profession. 

Beginne rs are advised to take up the JUNIO R 
CODE COURSE which teaches all the necessary 

• code fundamentals scientifically. 

Operators with consistent sending and rece1vmg 
·• speeds of 12 to 20 w.p.m. will find the ADVANCED 

CODE COURSE and High Speed Tele~raphing 
Course exactly what they need for all round improve­
ment. 

The Candler TOUCH· TYPEWRIT ING COURSE 
is invaluable to all who prefer to record their messages 
by using a typewriter. 

O pinions. Some interesting extracts from letters 
received from Candler students are given on page 421 
of the April issue of this journal. 

N O W if you want full details of any course fill in 
the coupon and learn all about the D.ndler system of 
code training. 

r- - - - - - couPo_N _ ---- --; 
: Please send me the Candler " Book of Facts " 1 
I NAME I 
I ADDRESS I 
I I 
I Posl Coupon In Id. unsealed envelope to London Manozer I 
I (Roo m SS). 121, KINGSWAY, L O N DON . w.c .1. I 
1
1 

CANDLER SYSTEM CO. : 
Co.rid/tr SYtltm Co., AJh<Vill•, NtJTth Carolina, U.S.A. I 

S/ '40 
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HEADQUARTERS CALLING 
Defence Regulations New Postal Rates 

With reference to the •tatcmcnt published on page 
286 of the januarr 19~0 issue ol this journal, and 
referred to again on page 31H ol the February issue, 
we have now been advised br the G.P.O. that 
persons having in their pos.-,e,,,,ion a complete 
transmitter or •cl ol component!> which can be 
assembled to form a complete transmitter must 
applr for a pern1il to hold the apparatus. Such 
applications should be made by letter to the Engineer· 
in-Chief, G.P.O. Radio Branch (W2/ I), Harrogate, 
Yorks, lo whom enquiries may also be addressed if a 
member is in doubt whether a permit is required for 
the apparatus he holds. Components o rdinari ly used 
for receivers are not intended to be covered by th& 
Order and no permit is necessary for power supply 
equipment or purcl)' audio lrcqucncycquipmentsuch 
as modulation amplillcrs. 

A.R.R.L. and Radio Ltd., Publications 
Orders can now be accepted for the American 

publictitiom; list ed below. On receipt of orders, the 
R.S.G.B. will advise tho 11.R.R.L. Md Radio Lltl. , 
who will in turn despatch the publications tlirecl lo 
members. It must be appreciated that a delay of 
several weeks will occur bet ween tho time an order 
is received by the Socie ty, and the delivery of the 
goods in Crea t Dri lain . 

The following are the current prices for those 
publications which the Society is prepared to handle: 

A.R.R.L. (1940) Handbook 7s. Od. 
A.R.R.L. Antenna H and book ... 3s. Od. 
:Radio (1940) Handbook ... Ss. Gd. 

Radio Lid. advise that their Antenna Handbook 
is now out of stock. 

A.R.R.L. (QST) Subscriptions 
Due to the alteration in sterling exchange, the 

annual A.R.R.L. subscription rate is now 15s. per 
annum. lllembe.rs who have. in the past , subscribed 
direct to the A. R.R. L . or have purchased copies of 
QST from booksellers would be well advised ro pass 
their renewal instruction~ through the Society in 
view of the present difficulty of sending money out of 
the country. 

" Radio " Subscriptions 
Members '~ho wish to obtain Radio the West Coast 

U.S .A. technical journnl mny forward thei r sub­
scriptions direct to Headquarters. Tho subscription 
at the present rnte ol exchange is I 7s. 6d. for one 
rear or 30s. for two yenrs . 

Kilocycles-Metres Conversion Tables 
Copies ol this very useful 64-pagc publicalion, 

in vest pocket booklet formal , arc availa blc from 
Head4uarters, price ls. 4d. cnch, post free. 

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

operated by n gretlll)' reduced st aff, it is regretted 
that Society publications a nd Sales Dept. items 
can no longer be sent C.0 .0 . 

\Vith the introduction of new postal rates it now 
becomes even more important than hitherto, that 
unnecessary correspondence wilh Headq ua.rters 
should be avoided. Members will be assist ing the 
Society in a practical manner by p:t)•ing subscriptions 
prompt!)' on receipt of their statement of account 
This will ob»iate further applicat ions being made, 
thereby preventing a waste of Societ y monies. 

Publicity 
The Secretary-Editor will be pleased to hear from 

any member, but preferably one in the London area, 
who would be prepared to assist in following up 
inquiries received from prospective members. 

During each month an average of 100 inq11irics 
are received a nd literature sent out. Many of tbcse 
inquiries result in applications being made for 
membership, but a further follow-up would probably 
result in a 'vider response. 

lt is essential that the member offering his 
services ,should possess <i typewriter a nd be willing 
to devote a few hours each week to the work. Postage 
expenses will or course be paid by the Society. 

Back Issues of " The T. &c R. Bulletin " 
In past years members have allowed their sub­

scriptions to lapse for severa I months and then 
asked to be brought up to date. This has generally 
been possible, but under present conditions, we 
cannot load Headquuters with big stocks o l back 
issues on chance. 

Members will greatly assist by renewing their 
subscription promptly thereby making sure that 
their cop)' of THI! T . & n . BULLKTIN arri,·es regularly 
each month . 

New Members 
H OK& CORPORA n:c:s 

R. H. PARJO.~sos (C3BT), 36 Sunny Grove:, Chaddctdto. nr. 
D<rby. 

J. B. KAv (G3CO), S Thornhill Avonuo, Plu~tcod. $.H.18. 
J.E. P. RA\'KX(G3HG),300ld OcvonllhltcRood, llaltlA.m,$.W.lt. 
]. Tno" so" (G3RY), JGConlaton Rood,SouU1 R«ldi•h, Stocl<p0rt. 
A. H. \\"QOL....;EK (G4BC). 35 New Road, \Vood Gr~u. N'.2'2. 
H. M.ll.LL"\GTO~ (!! BMN), i6 :R05C"'a)'• Priory l~tatc, \Vdll11gtou, 

Shropshl1". 
R. Q. l1ARRu; (2B7~). c/ o JO \Vy~rton \\'est Rond, Uo5lo11, t..iucs. 
A.. G. P1u1D£S {2C'l..l\f), 25 Ccrm:.un Slrcct. Clh .. "'6hnm, Duck&. 
J. A. Ct.A.Ju:: (2H.tK), 30 NorUl $ tn.'C!l, ttorfnr, Anti:uf.. 
L. J. J. )JORGA...,. (2UNO), "~ PurkwOOll Rond, \\'(."It Soutbl;ourne, 

Bournemouth. 
K. F. F'AU11.RY (DRS.'177.&), ~O River Gardens, Curshn.1tou, Surrey. 
E. BROOKS (0RS3775), 182 Cmu~e Rond, l'lultlow, f!.13. 
J. G. LEWIS (DRSa770), Glyn H ouse, ·ryunbonl·, l'Untardulal111 

Swansea. 
s. n. jAGGt;R (6RS37i7), 7 r rospc.."Clhlll S ln.'el, (;r(."CUC>C:k, 

R enfrewshire. 
A. u . HIRD (BR$377S), Hn To11briU$tC Ron.ti, Mf1fdsloue, t<cnt. 
G. 0. llOTCllL .... SOS (D llSl$770), •• Cllc:kcmln," ronlclnmt, 

Newca.slle-on•'l'yu<.'. 
J. R onttRTSON {URS3780), Mn.In Street, C lc.ufnq:, l'crlh. 
J. F. ORR (DRS378 1}, 17 CnlDbornc Road, l,lverpooa, 1fi. 
S. DOLT (DRS3i82), !!00 " 'orslcy Root.I, Swinton, 1,on°'. 
I). A. l'u •ZEY (DRS3783), R.A.F. 
C. DU:iCO (BRS3784), 43 Laird t\\•e_nuc, Shcnicad, O. 
J. KEA~" (BERS486), S Holies Stm:t , Oublin, Ei...,. 



TU £ T . & R. 8 ()1, L ETl.V. May 1940. 

PIEZO QUARTZ CRYSTALS 

@ 
FOR 

FREQUENCY 
SUB-STANDARDS 

TYPE 9 100. 
A lon1JtudlnaJ mode 100 kcs. crystal. cround 
to within lS qcl .. of the nom1n.&I fre-qutncy 
and auppfl*CI mounted fn a fixed Mr 1ap mounr. 
of the p1u1·fn type. Tempe-ran.re <<M:ffident 
5 pa,.u In IC>' ptr de1ree Centicrade chance 
PRICE, lntludln1 mount ii : 11 1 f 

A 1ptdal cryat.&I cut )nd 1round co otdllatt on Its loncltudlnal 
mode at 100 kcs. ± 15 cycles. and at 1,000 kcs. :t:: . I% on lta 
trt.nsvtrat mode. Thh t lmpllfiu tht coruu·ucdon of a combined 
100/ 1,000 ka .. frequency standard. Tempen.ture co-efficient fut 
th.an S paru In 10" on the Joncltudlni.I mode and less t han lJ paru 
o" the tran.1vern mode, P4' dtlt'H Cend1rade chan.c~ 

Pl\ICE. lndudln1 mount a l s I • 

Send a I ld. stamp for our full pricie 
Uat, ..nd conttructlonal deta11.J of 
osdlluors for u11 whh cho above crysuls 

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

Tel~Otle: Motet.It OlH 

CMcro<t4n 10 Iii< 11.11.C., Admlrofl'f, A.A.F., c,_n A6<ntl (or &he 
Colonia. ttc.t etc. 

CRYSTAL CONTROL 
FOR ALL-

aAND. ACCURACY. 
(a) I ·75 Mc. 16/ 6 ± I kc. 
.. 3· 5 and 7 He. IS/ - ± 2 kc. 
.. 14 He. '30/ - ± 5 kc. 

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

(b)-( 5 x 10•) 
End o•ed H old•"• plu.1-ln type, • ultabl• all bar.cl•, 11/ 6 

BROOKES MEASURING TOOLS, 
Sl-53 Church Street, Greenwich, London, S.E.10 

Tel.: G reenwich 18l8 

KILOCYCLES TO METRES 
CONVERSION TABLES • • 
IN VEST POCKET FORMAT. 

64 pages 1 /4 post free 

R.S.G.8. SALES DEPT., 
16 ASHRIDGE GARDENS, LONDON, N.13 

~,,; 7

/ SPADES 
For Evey Purpose 

Small, No. 414 
Urie. NO. 415 
Heavy W lrinc. No. 416 
Kethole:. No. 418 ... 
Hook, No. 419 

••• l i d . 
ld. 

.•• Jd. 

..• ld. 

. .. ld. 
Usuof colours ond ttt1ravlnr1. 

An imporunt feature embodied In all models of Cllx 
Spade Terminals Is the metal shoulder piece which 
prevents acid creeping up to the leads. The wiring 
contact is positive metal to metal, and the (aw In all 
models is designed to give full surface contact. 
The Heavy W iring model. No. 416, as Illustrated, Is 
intended for bringing aerial or earth leads direct to 
set without having to make breaks or joins. Lead.in 
hole in insulators allows leads up to -/.in. diameter 
to be used without stripping insulation upe from 
wires. Supplied with Red or Black Insulators. 

BRITISH MECHANICAL PRODUCTIONS 
LTD. 

I, Church Road, Leatherhead, Surrey. 

AMERICAN VALVES 
New First Gra de Surplus Stock 

Iv, 2A3, 58, S9 and most other types ... 2/ 6 ea. 
80, 6C4, 42, SY3c, 76, etc. . .. 3/ 6 ea. 

Quotations by return for all types 
British and American Valves 

P.O . Mike Insets, new type 10, 2/ - ea. Morse 
Keys, 3/ -, complete set, Key, Buzzer, Lamp, 
etc., 4/ -. Torch Batte ries , American Unit 
cells. small, 1/ 9 dox., large, 2/ 6 dox. (Ideal for 
making Super-capacity G.B. and H.T. 's). 
Accumulato rs, First Grade Duralife 2-volt 
4S amp-hr., 6/ -. H .F. Chokes, 6d. L.F. 
Chokes, 2/ -. L.F. Transformers , 1/ 6. 

All Short-wove parts, Radio service 
spores, Condensers, Resistances, Volume 
Controls, etc., Eddystone, Homrad, Trio· 

t.ron and Hytron stockists. 

Send 3}d. for full lists. Money-back guarantee 
on all goods. Prompt personal atten tion. 

GW8WU E. H. ROBINS TRADING co. LTD. 
Jl CITY l\O AD, C ARDI FF 
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EDITORIAL 

(Co>1ti11uad f rom page 427) 
of this contention it was pointed out that gramo­
phone manufacturers recognise the most efficient 
method of recording as being from the centre to the 
outer edge, but if such a method was adopted 
present-day gramophones would become obsolete. 
For a similar reason it was considered that. if new 
principles governing the generation and reception 
of radio frequencies are evolved, they will not pass 
beyond the laboratory stage for many years to 
come. 

ln recording these views it is hoped that other 
members will be induced to " pull a long bow" and 
tell us what they think the future holds for rad io 
amateurs--but ren1ember there is a \Yar on ; so no 
official secrets, please I j . C. 

COSMIC NOTES-(Contim1ed from page 444) 
Another chromospheric eruption occurred on 

llfarch 27 co-incident with the lade-out recorded 
by the writer in last month 's notes. The time ol 
co1nmencement is given officially as 16.19 G.M.T. 
and its effect was most marked on western signals 
(i.e. on those whose routes were in the most intense 
d aylight). Uecovery took about two hours. 

A further severe storm lollowed on March 29 
beginni·ng soon after 16.00 G.M.T. The report from 
Greenwich states that this disturbance was active 
but not so intense as that of March 24. The second 
storm (probably two storms, the second beginning 
" reroarkahl)' suddenly" at 09.H G.M.T. on 
March 31) continued until 22.00 G.M.T. April 1. 
A general fade-out of short-wave signals d uri.ng 
this period was noticed and. in addition, Tokyo 
reports two short-pcriocl fades on i\larch 30. 
Acknowledgments 

The occurrence of great magnetic storms during 
March is not unusual, in fact, the tendenC)' for such 
storms seems to be greatest during the months 
around the two equinoxes. The cause of this is not 
yet known. 

The above recorded data from Greenwich is 
published by kind permission of the Astronomer 
Royal. Tn giving this permission attention was 
drawn to the fact that Greenwich do not consider 
it correct to describe the short-periocl fade-outs as 
being of the " Dellinger type." This type of 
ionospheric disturbance was first recognised by 
Mogel and ·· workers all over the world have con­
tributed to the elucidation of these interesting 
phenomena." These last words are 'Professor 
Appleton's and be has suggested that the term 
"ionospheric irruption" be used. As this tenn has 
apparent!)' been otftcially adopted it is proposed to 
use it in these notes in future in place of the term 
" Dellinger fade-out.<J. 

HELP US TO SAVE 
ON POSTAGE BY RENEWING 
YOUR SUBSCRIPTION PROMPTLY 

EXCHANGE AND MART. 

W ANTED.- Two R.S.G.B. Tics. New or in good 
second hand condition. Offers to. G4AB, 

The Weavers House, Burleigh. Glos. 
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EXCHANGE AND HART. 

DENCO ·· Pocket Two " midget dry ba ttery 
recei ver £2 l6s. Ideal for present conditions. 

Send for details : Warwick Road, Clacton, Essex. 

DENCO.-Ultra low loss S.W. Components, 
Receivers, polystyrene insulation. Send 2-!d. 

for Catalogue.-Warwick Road, Clacton, Essex. 

FOR SALE.- 12 Valve Communication Receiver, 
Cryst;tl Gate, National Dial, Meter totally 

screened, Energised Speaker. Parts cost f.22. 
Trade i,.Ut /. I 1.- LEYI.A.ND, Morecambe Street, 
Morcambe. 

HOLTDA YS.-Why not spend them on small 
homely Devonshire Farm ?-Write G6GM, 

Featherlands, Holsworthy, D evon. 

LISTEN TO THAT DX and send a Reception 
Report.-l st Grade Clear Type QSL's and 1.og 

Books. Samples from Oldtimer (G6MN). Worksop. 

NEW EDITION. - American Radio Relay 
League Handbook. 500 pages of up:to-the­

minute tcchrucal information. 7s. post free. 
1940 "Radio" Handbook; approximately 700 
pages dealing with every aspect of Short-wave radio. 
8s. 6d. post free.-WEaa's RADIO, 14 Soho Street, 
London, W.l . Phone: Gerrard 2089. 

ROTHERMEL Junior Crystal Mike for sale, 
32s. Gd . or ex change for two Moving Coil 

Milliameters, must be flush mounting and in good 
condition. Write stating val ues a nd make.-
G3T1C, 25 Kenwood Avenue, Leigh. Lanes. · 

WANTED.-January, February and March, 1927, 
issues of Experime11lal Wireless a"d Wireless 

Engimer.-CARPENTl!R, 9 Brock Street, Bath. 

WANTED a DB-20 Preselector late moc!el. 
F ull particulars and lowest price to: BUS3744, 

96a. New 'Walk, Leicester. 

WANTED.-Communication Ueceiver a nd DB20, 
in goocl condition. Price a nd full particulars to : 

2HNT, 54 llfashiters Walk, Rom forcl Phone : 
Romford 3022. 

W ANTED.-Hivac CR3 or CR3A Cathocle Ray 
Tube. State use and price to-RAN D, 82 Bruns· 

wick Street, Cheltenham. 

WANTED. - Commercial Communication 
Receiver with Crystal. Good condi tion.-G2FI, 

30 Crichton Avenue, Wallington, Surrey. 

WANTED.- Goocl Communication Receiver wi th 
Crystal, also A.R.R.L. 1938 Handbook. All 

details and price to Blai rgowrie, Station Road. 
Broxbourne, Herts. 

WHAT OFFERS.-Eddystone E .C.R. also R.M.E. 
69.-G31<S, 40 North l\farine Hoad. Scar­

borough, Yorks. 

PATENTS AND TRADE HARKS 

KING'S Patent Agency Ltd. (B. T. King. G5TA, 
Mem. R.S.G.B., Reg. Pat. Agent), 146a, Queen 

Victoria Street, London, E.C.4. Handbook and 
Aclvice on Patents and Trade .Marks free. Phone: 
City 6161. 50 years refs. 

RADIO HAP AND GLOBE 
lX TEDB'S RADIO MAP of the World enables you to 
VY locate any slatiou heard. Size 40' by 30'. 2-colour 

heavy Art Paper, 4/6. Limited supplY. on Linen, 10/6. 
WEDD'S RADIO GLOBE-superb 12' full·colour model. 
Radloprclbces. zones, etc. Heavy oxydised mount. Post 
Paid. 27 / 6.- WEBB'S RADIO, 14 Soho Street, London, W. I. 
Phone : Gerrard 2089. 
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Wherever your present QRA, 
when visiting or temporarily 
residing In Town, make your 
QTH:-

THE 
EXCELSIOR HOTEL 

& 2, Lad broke Gardens 
NOTIING Hill GATE, W.11 

Telephone : Park 6323. 
Telegrams:" Exce/otel, Nottarch, London." 

All Rooms fitted H. and C. water 

TERMS TO SUIT EVERY HAM 

PROPRIETOR: GS L N. 

INDEX TO DISPLAYED ADVERTISEMENTS , ... 
A.C.S. Radio .•• ... ... ... ... ... 4U 
Automat1c Coll W inder and Ele ctrical Equip· 

ment Co., Ltd. •.• ... ..• ... Cov•r II 
Bernard Jones P ubllcations , Ltd. •.. Cover II 
Brltlth H echanlc:al Product ions, Ltd. (Clhc) . .• 455 
Brooke• H eaturlna Toolt •US 
Candler Syttem Co. '4SJ 
Electradlx Radios ... ... '4SJ 
Excelt lor H ot e l ... ... ... ... Cover Ill 
GS N I (Blrmln1 ham) Ltd. ( lhdiomart) Cover I, 425 
Pitman ... ... 41$ 
Pr•mler ftadlo Co. ••. ... Cover lot 
Quarn Crystal Co .. Ltd. ( Q .C.C.) 4 SS 
" oblnt, E. H . T radina Co., Ltd. 4SS 
R .. S.G.B. Salu ... ... ... ... ... •ss 
Stratton • Co., Ltd. (Eddy1ton•> Cover 111, •US 
W obb•1 Radio ... ... 43' 
Volat , .atenu Ltd. ... Cover fll 

APOLOGIES 
t o those w ho ar e wa.ltln1 fo r our 
H OVI NG COIL r lCK· UI'. T ho 
d iflicultiu w hich · have delayed 
u1 a re beinr mutered. 

i ii 

B ut In the meantime 
remember the V O I G T 
L O UDSP E AKER U NIT 

(for horn loadln1 ). 
T he very pow erful field h u 
mos t valuable advantaau for 

quaJity Nprod uctlon. 

D.C. Tw1n Diaphra1ma 
VOIGT LOU DSPEAKER 

UNITS cost from 
( IS (u-orkr). 

Jf Interested please write to : 

Simple hor-n• for these can 
be home-m&d .. 

VOIGT PATENTS LTD. 
THE CO URTS, SI LVl!ROALE , LONDO N , S.E.1' 

Phone: SYDenham "'6 
Rqd. atric<: 22 CoJtl< S11«t, l.ondOtl E.C.I 

TO ADVERTISERS 
To uslsc you to "carry on " the Cound l or the Society have 
1uthorbed us tO reduct the n.tts fo,. advertbln1 by lll% 

RATES U NTIL FURTHER N OTICE 
Full Page - £.C. Half Page - £2. Quarter Page - £1 

No Serles OIJcount allowed. 

For covers and 1ptcifi1d faclns mauer poshlons; an additional 
con of £I per pact and P'O rua.. 

PARR S AD V ER T I S IN G LTD. 
121 KINGSWAY , LON DO N , W.C.2. 
Advertlsement Manqen to T"he Radio Sodety of Grut Brita.in. 

IF YOU WANT THE BEST SHORT WAVE SETS or COMPONENTS 
GO T O YOUR DEALER AND INSIST O N 

" Eddystone " products are made for outstanding performance. They are used by the 
Fighting Services- have been employed In Arctic and Tropical Expeditions-In fact. 
whenever utter rel iability and t he highest efficiency is essential, •• Eddystone " Is used. 
YOU, too, will obtain the best results If you Insist on " Eddystone." Do so to.day. 

LONDON SUYIC[ . WUl'S RADIO, 14 SOHO Sr., W.1; 58 VICTORIA s '·· Sr ALBANS; BIRlllNCHAM SERYIC[ : w ue·s llAOIO, 41 CARAS UN[ 
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DUAL llANGE SCllHNED C O ILS by wcll·k.nown manufacturer. 

Aerial or H.F. tra.ntformer. All accurately matched. Suitable for Band 
Pus. Medium a.nd Lone Wave operation. Complete with full dl11.-ams. 

219 
IACH 

TRANSFORMERS 
Auto Trantfo r m•rt. Step up or 
down, l()()...llS v. to 200. 230 
or lSO v. A.c .• 60 w.tts. f / II : 
115 wuu. 13/6 : 150 watts, 11/ 6. 

L. T . T randorm•"· all C.T. 
" • • l·l a. f/11 
l.S v. s.. f / 11 
s v. 1 ·3.. f / 11 
6.3 v. l·l.. f / 11 
7.Sv. 3a. f / 11 
ll v. l~ a. IS/ · 
Llt.teft Hype rnik QPP D river 
Tran1form•n. .. flatio 8 : I. 4/l 
P ut h • Pull Driver Tran• · 
formera 6/ 6 
Unlve"al Output Tran1.­
former1. 11 Rados. Sincle or 
Pu1h·Pull 6/ 6 

SHORT-WAVE 
CONDENSERS 

T rotlt.ul lnsufacton. Cel"dfied 
IUP4rfor to ceramic. All·;brus 
conn ructlon. Ea.ally p nced. 

IS m.mfd. 1/ f 
l5 m.mfd. 1/ · 
~ m.mfd. l / · 

100 m.mfd. l /l 
160 m.mfd. l / 6 
lSO m.mld. 1/ 11 

N IW Plll!HIEll 1° GANG 
S.W . CONDE N SEll, 2X·OOOIS 
mf with lnt•cral slow motlon, S/ t . 

Plll!HIEll S.W. H.F. ChokH. 
10.100 metres, IDl d. uch. Pie· 
wound, l/ t each. Screened, l/ t 
each. 

SHOllT. WAVE COILS, 4. and 
'-pin types. IJ.16. n~7. -11-H. 
7a.170 metres. 2/ · each. with 
drculc. Premier ).band S.W. coll, 
11.u, 19·....f), l&-86 metres. Suil:· 
able any cype drcult. 1/ 11. 

U T ILITT Hl<ro Cursor Dials, 
Dtrecc and 100 : I Ratios. 4/). 

Plll!Hll!ll H O ii.SE KEYS. 
Smooth actJon, l / J. 

PREMIER 1940 
HIGH FIDELITY 

AMPLIFIERS 
Ideal for A.R.P. Alarm Systems. 
A new Complete Rans• of 7 H lt h FJde llty 
P.A. Ampllflera for A.C. or A.C./ D.C. Maino 

operation. 

Kit of Parts 
Completely 
WJr-ed and 

with Va.Ives. Tested. 

) • Witt A.C. Ampllf'lel" £1 - 6-6 0 - -1 - 0 

l •watt A.C./D.C. £1-6-6 0-4- t 

f>.W11tt A.C. U·l-6 £7-0 - 0 

8-10..watt A.C./D.C. .. LS·S - 0 U -1·6 
IS-watt A.C. u . 14 . 0 Ll ·l-6 

Black Crackle Steel Cabinet, IS/ · exu-a. 

SPECIAL OFFiii OF llECOllD AUTO· 
C HAN GEll UNITS FOii A.C. HAINS by 
famous manufaccurel". Play 8 records. l.ac11t type 
Maanedc Plck·vp, Auto--ttOp, Sure and R1J1uor. 
Llmlt1d number only a.t £4 .. If ... 6. Car·rl•&• paJd. 

Special Offer Plezo Xtal Picks 
Wella.known make, with arm. Standard Hodel, 
U / 6. Junior Hodel. lf/ 6. 
PIEZO P. U . HI.ADS, lf/ 6. 

PREMIER SHORT-WAVE KITS for 
OVERSEAS NEWS 

lncorporatlnc th• Premier l·Band S.W. Coll. 
I I ..a6 Metre• whhout coll chancinc. Each Kit 11 
~omplet• with aH componenu, dia1ram1 and 
l·vofc valves., l·Band S.W. I Valve Kit, 14/ f. 
l·B•nd S.W. l Valve Kit. ll/ 6. 

DE LUXE S.W . KITS 
Complete to the lut detaH, Jntludin& all ValvH 
and coils, wlrlnc dlaarams and lucid lnn ructlon• 
for bulldln& i nd worktnc. Each Kit ls suppfled 
with a 1te1I Chaul• i nd hnel a.nd usu pluc·ln 
coll• to tune from fl to 170 meetecs.. 
I Val"'• Short-Wave Receiver or Adaptor 

Kit lt/ · 
I Val"• Short•W ave Superhet Converter 

Kit. 8autry Opera.don 
I Valve Short .. W ave A..C. Suparhet C-on­

verter Kit 

l Valve Short-Wave Receiver Kie ... 

ll/ · 

U/3 

1'/ · 

PREMIER 

BATTERY 
CHARGERS 
for A.C. Mains 

Westlnahouse Rectlftca· 
tlon complete and ready 

for use 

To Charc•: 
2 votu at ' amp . .. . 6 volu at i mp . . .. 
6 volu at amp ... . 
6 volts at l a.mps ... . 

11/f 
If/ · 
ll/ 6 
J7/ 6 

REPLACEMENT 
VALVES FOR ALL 

SETS 
EUllOPA HAINS VALVES. 
~ v. A.C. Types A.C./ H.L .• 
A.C./L., A.C./S.G.. A.C./ 
V.H.S.G .• A.C./H.P •• A.C./V.H.P .• 
A.C.P., .i1 S/ 3 u ch. A.C./ H.P .• 
A.C.{V.H.P .• 7-pln. 7/ 6. A.C./ 
Pent •• 1.H .• 7/ 6 : A.C./ P.x.v .• 7/3: 
Oct. Fr«1. Chaniers. 1/ 6 : Double 
Diode Trlodd, 7/ 6 : ll· watt D.H. 
Triode. 7/ 6. lSO v. ~.W. Rect.. 
51'. SOO v .• 6/ 6. 13 v • .l ampe. 
Gtn. Purpo.ae Trlodet. S/ 6 : H.f. 
Pan ... and Var.-Mu H.F. Pen., 
Double Diode Triodes. Oc<. 
Froq. Chan it rs. 7 / 6 udt. full 
and Halr•W1.\feR1ctlflen~6/6 each, 

TRIAD U.S.A. VALVES 
We hold ch• l•l"&HC uoc·k• of 
U.S.A. tube• In thla country and 
1r1 aolt British Olurlbucora for 
TlllAD Hl1h-1rade American 
V1JvH, All types In 1tock. Stan­
dard types, S/ 6 each. All che new 
Octal 81.11 tub•• at 6 / 6 each. 

.SPECIAL OFFER 
ROLA SPEAKERS 
6 In. P.H."1 11/ 6 
8 In. P.H."• 16/ 6 

10 In. P.H ."s ll/ 6 
G.11 P.H."1 •.• U / • 

G'INlllAL PUllPOSE KEYS. 3 Vahe Short-Wave Screen Grid and Pen· 
G. 11 EnerJIHd •.• . . . Sf/ 6 
All complete with O.P. trans-

S/ 10. •ode Kit ••• 61/ • fol"mer. 

YOU MUST HAVE OUR GIANT 19401LLUSTRATEDCATALOGUE 
AND VALVE MANUAL OVER 100 PAGES. PRICE 6de 
PREMIER RADIO CO. 

All Post O rdera to : JU81Lll WOllKS, 167 LOWEii 
CLAPTO N llOAD, LONDON,E.S 
(Amhers1 4713). 

Callen to: J ublle• Works, or 169 Fleet Street, E.C.4 
(Ccniral 1833). o r SO H lah Str .. t, Clq>ham, 
S. W .4 (Mocoulay 1381 ). 

Printed 1.o Crttt Britai.D for the l~C. RADIO Socorn OP Ca.MT 8UTA.I:of, 53 Vktorla Sltttt. l,oadna, S.W.1, b)' 
Sir J-i>b C:a•too A SoDl, l.td., Brdknbam Houac.1.ancutu Place, 1,oodoo, W.C.S. 

. 
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