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RADIO

IO EXPERIMENTERS

Vol. 15 No. II MAY 1940 (Copyright) Price If6

POSTAL CENSORSHIP PERMIT Ne. B.305

BUILT-IN NOISE SILENCER, IRON-CORED IF'S,

ILLUMINATED DB-R METER, NEW TYPE CRYSTAL
FILTER WITH PHASING AND SELECTIVITY CON-
TROLS, RELAY AND BREAK-IN CONTROL.

Describes the Famous

RME 70

The RME 70 has the same high-grade construction that made
the RME &9 the ** amateurs favourite.”” The frequency range
covered in the RME 70 receiver is from 550 kc. to 32,000 kc.
Band number one covers the broadeast range, the other
five bands being required to tune the frequency range from
|, 450 ke, to 32,000 ke, The Cabinet is steel, crinkle finish.
The hinged cover provides easy accessibility to the tubes and
other parts for adjustment, '}'he frent panel is trimmed in
chrome. The escutcheon holds the celluloid windows in
position and lends a balance and finish to the entire
instruments.

All enquiries should please be accompanied by a 21d. stampfor reply.
MOTE: We have stocks of the HAMMARLUND

FRICE 35 cns -+ 15%

HQ.120X, with the marvellous new variable selectivity Complete with all tubes
feature.

BUY FROM THE ACTUAL DISTRIBUTORS THE SHORT-WAVE SPECIALISTS. The oldest importars of

communication equipment. Direct Factory Authorized Distributors

- alse for Bliley, Thordarson, Taylor, Raytheon, Eimae, Helntz and
Kaufman Tubes, Hoye Meters, Ohmite Resistors, Bassete Concentric
Cable, etc., and we carry them in stock.

Telephane : MI DLAMD 3154
44 HOLLOWAY HEAD, BIRMINGHAM, |
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ACCURATE Instruments
for ACCURATE Testing

The D.C. The UNIVERSAL

AVOMINOR AVOMINOR
Electrical Measuring Instrument Electrical Measuring Instrument

This instrument prr.wn:les precision A precision mieter for messiving AC.

testing facilities at a truly modest and D.C. vohs. D.C. milliamps. and
ohmms. It has 22 ranges. An sccurate
moving-coil movement gives a J-in. full
scale deflection, Total resistance is
200,000 ohms. Complete with instruction
haoklet, leads, testing prods and crocodile
clips.

cost. Incorporating a lully jewelled
maoving-coil movement and a 24-in.
scale, it permits aceurate readings of
milliamps,, wvolts and ohms, with
ranges sdequate for the majority of
normal cireuit, battery and resistance
tests, The total resistance of the
meter is 100,000 ohms ; full scale
deflection of 300v. or 600v. is obtained
for a current consumption of enly
ImA, and Gmd. respectively.

BRITISN
MADE

In case, complete with

o o | leads, imlerchangeable Current: 0 to 120 milliamps (3 ranges).
The word Ao crocadile  clips  and
Is_our registered | pesting prods ; and with Woltage : 0 to 600 volts (6 ranges).
Trade Murk. comiprehensive insiruc-
tion bookled, Resistance: 0 to 3 megohms (4 ranges).

Write for fully descriptive literature and current prices.
Sole Propriefors and Manufacturers:
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co., Ltd.
Winder House, Douglas Street, London, S.W.1. Phone: Victoria 3404-7

I{eep up-tO'date with the latest develop-
ments in eleclronic engineering, television and
allied subjects, by regularly reading

ELECTRONICS and
TELEVISION

& Short Wave World

It provides all the latest information on short-wave communication,
Fr ee reports on test equipment and new receivers.

A lost card o the Editorlal Each month ELECTRONICS AND TELEVISION brings you
Offices of the journal will information in the radio and allied fields that will keep you right
bring you, post free, a up-to-date in subjects that are beginning to have an enormous
specimen copy: influence on modern development.

OMN SALE THE FIRST DAY OF EACH MONTH 1!6
FROM ALL NEWSAGENTsS AND BookstaLLs PRICE

Editorial and Advertisement Offices:
Chansitor House, 37-38 Chancery Lane, London, W.C.2
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SPECIAL OFFER! |
FERRANTI METERS

‘We have a few lefc of Ferranti's famous
meters, inasmuch as to-day It Is im-
possible to get delivery under twelve
months of similar instruments, and prices
have risen tremendously, this oppor-
tunity should not be missed

3}-in. Flush Moving Coil Milliam-
meters 5, 10, 25, 50, 100, 150
and 200 mA e 1776
Ditto, Projecting types ... 16/&

Large stocks of Hoyt and Triplet Thermo
Ammeters and Milliammeters in stock for
immediate dalivery.

SPECIAL OFFER OF
MOVING COIL SPEAKERS
Rola, Magnavox, ete— .
8-in. cone, 1,200, 2,000, 2,500, 6,500

ohms. ik
Iﬂ-in cone, 400, 800 IISSD 1-:m.

ohms. 4

Huna, 10-in., I,GSO ohmi. . 1T/
MC. Speaker Transformers, Power,

Pentode or Push-Pull ... w11
OUR NEW CATALOGUE, describing our
full line of communication equipment,
short-wave receivers, etc., will be mailed
en request, post free 2jd.,, or with
GSNI's Short-wave Manual, price Tid.,
post free,

8/é
12/6

~ IMPORTANT!

The Board of Trade has now put on the pro-
hibited import list ** Wireless apparatus,
including valves, and all pares thereof,”" This
will mean that when present stocks are
exhausted it will be Imﬁasslble to replace
them. Although prices have risen tremen-
dously, the dollar having increased more than
25 per cent. in value, freight about 400 per
cent. and insurance several thousand per
cent, we [ntend, whilst our present stocks
last, not to increase our prices further.
BUY YOUR RECEIVER AND SPARE
VALVES WHILST YOU HAVE THE OPPOR-
TUNITY !

SPECIAL

EDDYSTOME ECR RECEIVER, wused
only few hours, in maker's carton, complete
with superspeaker, indistinguishable from new,
List Price £45. ONE OMLY, €22 l0s.

RCO OSCILLOSCOPE.—We will socon
be in a position to again give deliveries of our
RCO Oscilloscope. We apologise to our
many customers who have written regarding
this equipment, but the whale of our cutput
has been taken for Government work.

IMPORTANT. All inquiries should be
accompanied by a 2}d. stamp, for reply.

SPECIAL OFFER!
TRANSFORMERS
All 230 volt primary, Impregnated and
shrouded, by America’s finest manufac-
turer. Prices are steadily rising here, take
advantage of our pre-war prices !
T.3005—300/300 v. BD mA., 4V4A,
C.T.4¥1.5A, unshrouded 6/6
T.B50Y—350/350v. 150 mA., 4V6A
4V.05A.
T.19610 — 350/350v. 150 mA.,

2.5V6A., 2.5V5A., SVIA, 12/6
T.T236—375/375v. 120mA., 6.3V4A
5V3A 1o/é
T,ms-a'lﬂ,f?lﬂi. EJ rnA... 1.5V6A,
5ViA we  T/h
T.464919—10V4A, Primary Tapped
110-250v, ... e 5/
WIATHY —440/440v. 200 mA,,
6.3'«’3.»\. CT.5V3A e 28/fa
W3i8Y — 550/550v. 200 mA.,
63V3AC‘I’5\FBA e 25/«
TIN3AB—230 to |10v., 500 wate
Auto Transformer %6
T2311A—230 to 110v., 100 watt
Auto Transformer sss e 1276

CHOKES
The following chokes are interleaved and
impregnated.

T7007—250 mA., 135 ohms,, 20-8

Hy. cadmium shrouded .., e 12/
‘I'!J‘.'A—ISO mA., 250 ohms.,

30-12 Hrr cadmium shrouded ... 12/6
100 mA., 20 H.r. 500 nhml. un=

shrouded . L
60 maA, 15 Hr 250th:. S T

BUY FROM THE ACTUAL DISTRIBUTORS

RQADIOMART

THE SHORT-WAVE SPECIALISTS. The oldest importers of communication
equipment. Direct Factory Authorised Distributors also for Bliley, Thordarson,
Taylor, Raytheon, Eimac, Heintz and Kaufman Tubes, Hoyt Meters, Ohmite Resistors,
Bassetc Concentric Cables, etc., and we carry them in stock.

44 HOLLOWAY HEAD, BIRMINGHAM  Tele: MIDLAND 3254

NICE WORK IF YOU CAN GET

lm‘ ng;J} ;E‘ﬂﬁ]’.
o) \o) \©®

looks like we shall now
have to say " Mice set if
you can get it
you've gotagood ''Com"”
set to sell, why not offer
it to us for cash? You
may be sure of a generous
and fair deal.

STILL AVAILABLE, 'NEW

Skyrider Defiant 5X24, with Senior Spnker in Cll:]nel: £31.15.0 phase of the subject is covered and there are useful
Hallicrafters Sky Budd . £ll.10.0 relerences, too, to up-to-date books and articles
National | in. CRM C{uhlmcope £6. 6.0 on specialised branches.
N:ﬁg:\;}‘ul'owu Pack for One ten, wl:h :ui&. A"CV P Second Edition, 10s. 6d. net.
Hallicrafters SMIB **§ " Meter ... . E3.T.6
R.M.E70—D.B.20 Unit complete w e e 618.0.0 THE
Miller Pre-Selector WUnit, B-200 metres.. . 8.
McMurdo-Silver Guthman Anti-fading Divenllr :Durﬂﬂr- S U P E R H E T E R O D Y N E

for attachment to any receiver £9. 9.0

DEMONSTRATION SOILED ONLY RECEIVER
Sar:en: Steamliner 39, 9-550 metres, buile -in speaker £9. 9.0
.E.69, standard model ... £35. 0.0 By Alfred T.'Wites, AMIEE. A well-known book

Il M.E.69, built-in noise limiter, with RUM.E. speaker ... £41.10.0 which the R.AF. candidate in particular will find
Howard 450A, 12 Tubes, 5-550 metres ** R ' metre ... £29.10.0 invaluable in his studies. It makes every detail of the
Eddystone E.C.R., with speaker, cost £45 - £29.10.0 subject understandable and provides the essential
Howard 440, 9 tube-s, 8-550 metres ... . £27.10.0 working knowledge required by every keen amateur,

Also many non-communication type sets nrn'riu'hl'e.
and a wide range of tubes and .accessories,

A.C.S. RADIO

46 WIDMORE ROAD, BROMLEY, KENT

Phone & Grams: RAVensbourne 0156 Close Wed.

Hon of us will no doubt

**stick ** to radio, |

w ﬂhar in or out of the |
Forees, but Radio doesn't

stick to us, as we can’tget |
much more, and stocks
are quickly moving. It

|

|

|

|

|

IT!
ESSENTIAL BOOKS

FOR RADIO ‘HAMS’

*
SHORT WAVE RADIO

ITS DEVELOPMENT, THEORY AND MODERN
FRACTICE

so if

By J. H. Reyner, B.Sc.(Hons.), ete. An essential
handbook for those who wish to become thoroughly
familiar wicth the subject, whether from the Services
point of view or for experimental reasons. Every

radio student and Service engineer.
Fourth Edition, 4s. éd. net.

*Yuur Bulletin has praised each of these books in
previous issues.

PITMAN —

1 p.m.
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AFTER THE WAR—WHAT THEN?

F 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 fully 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, tw
decades ago. .

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

In the uw.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 vibrators
were mentioned, and reference made to the compactness and lightness of such units.

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

Improvements in crystal manufacture were visualised, especially in the direction of increased
efficiency 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 likely, in view of the large industries which would be affected. In support

(Continued on page 456.)
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THE TRACKING OF U.H.F. CONCENTRIC
LINE RECEIVERST

By E. H. Conkrin (WOBNX), Adssociate Editor, RADIO.

It is hoped that the information contained in this article will serve to encourage the construction of
equipment making use of short sections of transmission lines as tuned circuils,

NE of the greatest pleasures in amateur radio
O is derived from a satisfaction of the desire for

something better 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 incosporate it in our equipment. The
superheterodyne circuit, for instance, had been
known for years before many amateurs abandoned
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 than 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. This 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?

Many readers may say that they could not use
more receiver gain because of the high noise level
at their location but such statements usually come
from those with receivers where there is considerable
gain affer the first stage, thus amplifying the set
noise created by the first stage. Something can be
done about this, for if the first stage gain is improved
substantially, the signal and outside noise will
predominate over set noise (which then needs less
amplification affer the first stage) in the receiver-
output, and a noise silencer will then become effect-
ive. The silencer would 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 the 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 shounld have a high transconductance if
this can be obtained in conjunction with the third

t Published by kind permission of the Edilor of
" Radio,” 1300 Kenwood Road, Sania Barbara,
California, and with the agreement of the author.
Original title " Super-het Tracking al Ullra-High
Frequencies."

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

The first requirement demands matching the
transmission line as carefully in the receiver as in
the transmitter, with none of the coupling-con-
denser-to-grid business so frequently used in the
past! 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 within their
ratings.

Of these requirements, only the use of concentric
lines as tuned circuils represents any substantial
departure from practices that are familiar to most
readers. It is hard, however, for some amateurs to
understand that better tuned circuits can be built
with the aid of a hacksaw or tin shears than with a
length of wire and a coil former | Many 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 of
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 far as we
know to-day) from sections of concentric lines,
These may develop a Q of several thousands whereas
a coil and condenser will be doing wéll if they
measure up at 200.

For two good reasons if is nol necessary 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 Section was well satisfied with a
60-142 Mc. receiver using lines 2 in. in diameter
and only 8% in, long). Second, a higher Q) results
from the use of a line half as long and twice
as thick. Therefore, it is quite practical to build
short 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. In fact, satisfactory tuned circuits for 2}
and 1} metres will probably result from the yse of a
coil-can or valve shield as an outer conductor.
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Before leaving the subject of (, it is desirable to
clear up .a point which is easily overlooked. ¢
provides selectivity. The sending-end impedance
(Zs) of the tuned circuit produces the gain. Optimum
design for () and Zs are not necessarily the same, A
ratio of outer conductor-inner diameter, to inner
conductor-outer diameter, of about 3:6 gives the
best () and is preferred for oscillator stability or for
transmission line efficiency, but a much higher ratio
(smaller inner conductor) will produce a higher Zs.
When a shortened line, loaded with a variable
condenser, is used it appears possible that an even
higher ratio will be preferred in an r.f. stage in order
to sacrifice less impedance (Zs). The short, higher
ratio line can be tuned to resonance with a smaller
condenser than can another short line with a lower
ratio of conductor sizes.

Another point worth mentioning at this junctureis
that the damaging effect of placing the input (grid)
circuit of a valve across the open end of the line
will be less in the case of a short than 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
15 improved just as much by the substitution of lines
for the coils.

Tuning Charts

In order to assist users of transmission lines of any
type to find the value of capacity necessary to
resonate them at various frequencies near to the
amateur bands, Figs. 1 and 2 have been prepared,
These show ** curves "’ for several frequencies,

Fig. 1 is for a characteristic impedance of 8104
ohms which, in the case of a concentric line, results
from the use of a }-in. inner conductor and a 2-in.
outer conductor with 0-035 in. walls, giving an
inside diameter of 1-93 in. Fig. 2 is for a Z, of
139+9 ohms which results from a reduction of the
inner conductor size to f-in. This higher impedance
line will usually be more satisfactory for receiving,
because very short lines do not require as much
capacity across the open end to resonate them.

By selecting a line length along the scale at the
left of the charts, the corresponding capacity to
resonate will be found on the scale at the 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 frequency
shown in the figures; the equations appeared in
Radio for April and May, 1939,

One set of curves holds good for one characteristic
impedance (Z,), either for concentric or open wire
lines. The accuracy is such, that these lines are now
being used to measure inductance and capacity at
very high frequencies. The inductance of the shorting
disc or bar has been neglected, but this is generally
of small importance in amateur work, in fact, when a
tuning condenser or valve is placed across the open
end of a line, it might be well to consider the con-
ductor length as including the lead to the condenser
shaft or valve elements.

The data for characteristic impedances (Z,)
other than those shown in the charts can be deter-
mined easily because the tuning capacity is inversely
proportional to the characteristic impedance for a
given line length. That is, a line of twice the imped-
ance will tune to a given frequency with half the
capacity.
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The charts can also be used with simplicity on
other bands. For 112 Me., employ the 56 Mc. curve
but divide the capacity and line length scales by
two. For example, if an 81-04 chm line 30 in. long
will tune to 56 Mc. with 28-20 puF capacity, a
71-04 ohm line 15 in. long will tune to 112 Mc. with
a 14:10 puF condenser. Likewise, a 60 in. line of the
same impedance will tune to 28 Me. with 56- 40 uuF.
On the face of it, this appears to be a large
capacity—which can be reduced to 2820 puF by
using a 162-08 ohm. line—byt the circuit \\I:’ﬁ; out-
perform a coil both in regard to gain and seleetivity,
The capacities mentioned include circuit capacity
which in the case of a mixer, preceded by an r.f.
stage, will amount to about 10 wel with acorn
types of valve. "

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

TasLE I.

Megacycles }-wave (in.) C (upF)
49 G0- 260 40- 36
50 50055 | 38-31
51 57-895 | 36-37
52 56- 784 34-5656
53 55712 32-82
54 54- 682 31-21
55 53- 688 2965
56 | 52-727 28-20
57 51-804 26-81
58 50-910 25-49
59 | 50048 24-23
1] | 49-213 23-03
61 48-405 21-90
62 476562 20-82
63 46+ 870 19-78
4 46-137 18-79
65 45-428 1785
(i) 44-739 16-94

g 67 44-072 | 16-07

Tracking Methods

On ultra-high frequencies, most amateurs pad the
oscillator, mixer and r.f. circuits with capacity until
the receiver is lined-up at 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—can still be used
whether the oscillator circuit is a coil or pipe, but it
will probably be necessary to touch up the tuning
with a trimmer condenser between ends of a band
because the r.f. and mixer circuits have become
more selective.,

If an identical ' pipe' is employed on the
oscillator, it is found that around 56-60 Mec., using
relatively long (30 in.) lines with a 3-86 ratio of
conductor diameters and a 2 Me. intermediate
frequency, the r.f. and mixer circuits will be out of
tune by 213 ke, at 56 Mc. if lined up at mid-band
(68 Mec.). A higher if. would result in a greater
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mis-alignment, Conversely, a loweri.f. will track more
closely, and may be practical in view 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, excellent tracking
within a band can be obtained by any of the several
methods which are reviewed below.

It would be possible to obtain better tracking if a
smaller or larger condenser were used to tune the
oscillator than on the 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
frequency side of the signal frequency.

In present broadcast practice, special condensers
are avoided by the use of a condenser in series with
the tuning condenser, together with a parallel padder.
Using this system for the scheme above mentioned
and adjusting for perfect tracking at 57 and 59 Mec.
{selected as crossover points of the tuning curves),
it is found that the maximum error in tracking
would be 6:2 ke., which is well within both the
i.f. band-width and the 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, another is that a little cut and try
on the series and parallel adjustments will be
necessary in order to achieve the best theoretical
tracking. The series condenser, of course, should
reduce the tuning condenser capacity 10 per cent.
in the above example.

Automatic Tracking

With concentric lines as tuned circuits, there are
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 length in the r.f. circuits for high gain, and
a shorter oscillator line provides satisfactory
oscillator stability anyway.

Fig. 3 will help to demonstrate, by exaggeration,
the method by which the oscillator line length for
good tracking, using the same size condenser as in
the signal frequency 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 of tune
at 56, 58 and 60 Mec,

LINE LENGTH

TUNING CAPACITY

Fig. 3.
Exa%gerated chart similar te 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, I,, selected for the mixer,
and the separation between the 57 and 59 Mc. curves
measured with dividers. In the case of a 2 Mc.
higher heterodyne oscillator frequency, the dividers
are next moved to the left until the 61 Mc. line is
encountered at CD, then moved to the lower right
until the horizontal 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 in
tuning capacity, an oscillator line of length L, can
be tuned in track with a mixer line of length L,,
using similar tuning condensers.

10
o =
\
5o ~
3 “--...,‘_‘_\\
LR '
o
Y
Sos
0.3
o 1 F 3 a 5 s 7
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Fig. 4.

Chart showing constants by which 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 the 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 kilocyeles throughout the band. Using a 3-86
ratio of diameters as in Fig. 1 or a 10-3 ratio as in
Fig. 2, suitable tracking will result from the approxi-
mate selection of oscillator line lengths, for a 30 in.
line on the mixer as shown in Table II.

TasLE II.
Intermediate Zy P
Frequency 8104 ohms, 139-9 chms
2 Me. 26:0° | 2657
4 Mec. 23-8" | 24-27
7 Me. 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 (Z;) of the line. In this case the
tuning condenser, and line length as well, can be the
same for the oscillator as for the other circuits. For
the reason that the oscillator is most stable with a
high @ line (around a 3-6 ratio), whereas the i.f.
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 with only a one point cross-
over of the curves results from selecting an oscillator
inner conductor of such size that the tuning capacities
are equal. This is not difficult to do, inasmuch as the
capacity n to resonate short lines is inversely
proportional to geir characteristic impedance (Z,).

shown in Fig. 1, the mixer will tune to 68 Me.
with an 81-04 ohm, 30 in. line and 25-49 puF of
capacity. If we assume a 4 Mc. i.f., the oscillator
will have to be on 62 M., calling for only 20- 82 puF
capacity with an identical line. Substituting in the
equation Z,, = Z, C, /C,, it is found that
Zgy = (2083 x 81-04) / 35-49 or 662 ohms as the
necessary characteristic impedance for the oscillator
line to tune to 62 Mc, with the same capacity as tunes
an 81:04 ohm line to 58 Mc. Substituting in the
characteristic impedance formula Z, = 138-15 log
(b/a), where b and 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 with
an outer conductor-inside diameter of 1-93 in, and
an inner conductor of 0-64 in. ; it is approximated
by 1} in. and }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 Me. Band, and closer
for shorter, less selective lines or for a loweri.f.

Two-point Crossover

Two-point tracking is also rather easy, This
requires that the change in capacity between two
frequencies be the same for the mixer and oscillator.
Returning again to Fig. 1, it takes a change of 2-58
%F to tune the mixer from 59 to 57 Mc., whereas
the oscillator requires only 2+12 puuF to go from
63 to 61 Mc., assuming a 4 Mc. i.f. and identical
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30 in, lines. Substituting again i:llm the “ inversely
proportional ' equation of the above paragraph
Zyg is equal to (B1-04 x 2-12) /2:58 or 6650 ohgl.s
as the proper impedance for the oscillator line for
good tracking. The conductor size ratio again can be
determined from the formula Z, = 138-15 log (b/a)
which gives a ratio of 3:034. This will be satisfied
by a 1-93 in. outer conductor-inside diameter and
0-637 in. inner conductor, and is again close, but
not exactly a 3 to 1ratio as in the above example.

Inasmuch asthis ure gives the proportionate
Z, for any selected i.f, the first step can often be
eliminated by reference to Fig. 4 or to Table III,
for the proper Z, for the oscillator line if on the high
frequency side of the signal.

TasLe III

Intermediate Frequency \ Multiply Z, by

1 Me. 0-9535
2 Mec. ; 0-9031
4 Mec. 0-8217
7 Mc. 0-7003

To line up the receiver with this tracking method,
it is only necessary to set the mixer on either 57 or
59 Mc. (the cross-over points), and adjust the padding
condenser until the oscillator is on the correct
frequency as indicated by noise or signal at the
output of the receiver.

Oscillator Circuits

Considerable comment has been made about using
a concentric line as the tuned circuit in an oscillator,
without any suggestion as to the circuit. The
" Radio’ Handbook shows a concentric line tuned

euTeuT

Fig. 5.

(a) Concentric line tuned-grid, coil-tuned plate oscillator. (b) Cathode-above-earth type oscillator
circuit with concentric line. (c) Single control escillator circuit without tap on line, although stability
can be increased by ta plng the grid down. (d) The oscillator circuit used by R.C.A. in a broad band

transmitter having good stal

ility, requiring only one tuned circuit.

(e) Similar to 5e but showing

pentode valve and balanced loop coupling to mixer stage.
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grid and coil tuned plate oscillator, as in Fig. 5a, but
this possesses two disadvantages, First, it has two
controls, although the plate circuit is so broad that
retuning it may not be necessary over large parts
of the band. Second, the plate circuit tuning reacts
on the frequency to some extent. A single circuit
oscillator of the * cathode above earth" type is
possible, as in Fig. 5b, but this requires that the
valve shall be placed somewhere along the line, with
the cathode and grid leads brought into the line at
different points, which may make long leads
necessary except with large valves or very high
frequencies.

Another easy approach to the ** two terminal "' or
single tuned circuit oscillator appears in Fig., bc.
The cathode coil is cut so that the oscillator output
peaks at mid-band, The disadvantages are that

3

i (T

(.
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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. 6b, causing a slight
feeder unbalance. .

Another method of shifting from balanced to
unbalanced feed, and of coupling a balanced feeder
directly into a concentric line resonant circuit, are
shown in Figs. 6c and 6d. In the latter, coupling can
be increased by placing the loop nearer to the inner
conductor, and by increasing width of the loop.
There is no information at hand as to the 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. line). This

(a) Coupling a concentric line feeder to a concentric line resonant circuit. (b) Unbalanced method of

coupling two wire line into a concentric line circuit. (c) Balanced-to-unbalanced method of coupling

a two wire line to a concentric line resonant circuit. (d) Balanced loop method of obtaining good
coupling from two wire line to a concentric line circuit.

oscillator output varies a little with frequency, and
frequency stability may be reduced somewhat by
the presence of the coil. The circuit places the valve
at the open end of the 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 choke 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 shown
in Fig. 5d, This circuit has been found suitable for a
1 kW test transmitter covering a wide frequency
range, used by R.C.A, with a large triode. It can be
adapted to pentode valves, as in Fig. be, providing
electron coupling if desired, or the output can be
taken out of the oscillator tank with a balanced
loop inserted in the line or from a tap on the inner
conductor for unbalanced output. In this circuit,
loop coupling into the mixer can be used to avoid
difficulties which might otherwise result from having
the mixer and oscillator valves at opposite ends of
their lines. The coupling of one of these half-turn
loops can be increased by making the loop wider,
or by bringing it closer to the centre conductor. In
the oscillator circuit where there are two loops, the
grid loop must be larger and closer to the inner
conductor than the cathode loop in order to accom-
plish the same effect as ** tapping down "’ the cathode
.on the coil of an e.c. oscillator.

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

method increased signals more than 2S points over
the arrangement of Fig. 6b. In any event, proper
coupling is very important on ultra-high frequencies.
After all, who would hook a feeder on to a transmitter
in any fashion without checking its effectiveness ?

ALDERSHOT & FARNBOROUGH
MEETING

All Radio Amateurs (Service or otherwise)
I[ located in the above area are cordially

invited to attend the
Fourth

Ham Gathering

on
Sunday, May 26th, 1940
Meet at Y.M.C.A., off Lynchford

Road, North Camp, Farnborough,
at 2 p.m. Tea 3.30 p.m.
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— We offer this

DDYSIONE ALL-worLD TWO

IE

YOU 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. [t is fitted with
special ‘* Eddystone ** bandspread tuning. WVave range 15.5 to 52 metres. Price, with
valves and coils, guaranteed aerial tested and ready for immediate use.

PRICE ONLY £4-5-0 for All-World Llstenlng

RECEIVERS BOUGHT FROM OUR SERVICE DEPOTS (SEE BELOW)
CAN BE OBTAINED ON MOST FAVOURABLE EXTENDED TERMS

WRITE NOW TO /

— cOuPON
STRATTON & co. Ltd. To STRATTON & Co., Ltd,, EDDYSTOME
WORKS, BROMSGROVE 5T.. BIRMINGHAM

EDDYSTONE WORKS Please send me full descriptive details of the

Eddystone All-World Two Short-wave Recalver and

BROMSGROVE STREET, BIRMINGHAM address of my neareststockisc. (1 enclose 1d. stamp)

OR FROM SERVICE DEPOTS Name,
LONDOMN: |4 Soho St., W.I.
HEBB'S BIRMINGHAM: 133 New St., 41 Carr's Ll

Lana, 13 Shirley Rd., Acocks Green, /
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WEBB’S RADIO

HALLICRAFTER

YOUR special attention
is called to the fact that in
this new model SXas5
the paNb#l) dial although
only calibrated over ama-
teur bands, operates on
any point of the main
tuning dial.

An arbitrary scale on the
outside rim of the
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 tuning 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 correct frequency within the limits
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 B0 metre bands inclusive. The outer edge of this
dial is marked off in 100 divisions for additional ease in logging
and lecating stations on all bands.

SPE I. NOTE.—WEBB'S are still the main source of supply

TCTA
for SHORT-WAVE COMPOMNENTS. Large stocks available.
Send us your inquiries,

FREQUENCY RANGE
The new model SX25 tunes from 540 KC
to 42 MC in four bands. The frequencies
covered per band are as follows :—

Band | 540 KC to 1,700 KC

Band 2 I'7 MC to 5:1 MC

Band 3 5:0 MC to 157 MC

Band 4 152 MC to 42 MC
The main tuning dial, which appears
behind the large escutcheon, is accurately
calibrated in kilocycles on band one and
:;: :w.nr.rr.lu on the remaining three
ands.

MODEL SX25
£39 - 10 - 0

SOHO STREET

OXFORD ST., LONDON, W.1.

QOpen from g a.m. to 6 p.m. Saturday 1 o'clock

Birmingham Depot: 41 Carrs Lane.

Phone : GERRARD 2089

Phone : Midland 5669
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THE MEASUREMENT OF RADIO FREQUENCIES

By S. O'HaGan (G2CR)

PART II . '

In this, the concluding section of Mr. O'Hagan's article, the practical design of a Frequency meler
and Sub-standard are described. A very comprehensive Bibliography is also included as an Appendix.

N 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 0-02 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 arr ent, which is simple and rapid in oper-
ation, should cover most requirements. It is pro-
posed to consider first the theoretical problems of
such a design before proceeding with practical
details of construction and use.

The Sub-standard

This is required to be readily synchronised with a
primary frequency standard, such as the WWV
transmissions mentioned in Part 1. When set to the
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 ec.o.,
or Franklin oscillator could, undoubtedly, be made
to give the required stability, but wonld require more
skill, facilities and patience than it is likely to receive
from amateurs. As there would be little, if any,
saving in cost when the necessary refinements were
incorporated one may therefore regard the crystal
as the most suitable oscillator,*

The most readily available type of low-frequency
crystal is usually termed the " 100 ke, bar,”" which
has the relatively low temperature-coefficient of
6 p.p.m./°C. If mounted at room temperature, a
swing of from 10° to about 22°C. may be expected,
representing a drift of 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-control would be essential,
Second thoughts, however, will show that the room
temperature is not likely to vary over such wide

* limits in the course of a day. The 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 5°C,,
equivalent to about 0-8 kc. at 14 Mc. This degree
of drift is still greater than was specified at the
outset and, unless one is prepared to check the sub-
standard frequency shortly before use, it will actually
be neﬁsary to use temperature control of the
oscillator,

* " Wircless Engineer,"” June, 1937, ** Frequency Measurement
1-T0 Mejs "' by H. A. Thomas. o

Three forms of thermostat device are commonly
available, (1) 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 alter with
age), and it will hold temperature to a maximum
accuracy of about }1°, which is quite sufficient for
present purposes. It must be erected with great
care in close thermal association with a metal box,
totally enclosing the crystal and holder. The heater
wires must be wound, with a minimum of insulation
round the box, and the box surrounded with about
3 in. of Celotex, or other heat-insulating material,
such as dry Balsa wood, the whole being enclosed
in a thin aluminium box.

Inside the metal box upon which the heater is
wound is fitted another layer of Balsa or Celotex,
about §-in. thick on all sides ; inside thecavity thus
formed are kept the crystal holder and any other
parts which it is desired 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 contrels 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 the
additional complexity of this type of thermostat is
justified depends upon the individual user. Infor-
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 the 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 stable to
within fairly close limits and either a neon stabilised
gower packt or HT accumulators are desirable,

ailing this, three neon lamps (5-watt regulator type)
without base resistors should be connecfed in series
across the 260 volts power pack, with a 10,000 ohm,
10-watt resistor between the top neon and H.T.4-
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 harmonics in the
higher-frequency bands, a harmonic amplifier is
desirable., If this is of the mixer-heptode type, such
asthe 6L7, then itwill be convenient to useit alsoasa
mixer to introduce the output of the multi-vibrator,

t The Radio Amatewr Handbook, 1938 Edition, pf. 343-3d4.
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For the multi-vibrator, a double-triode, such as
the '53, is excellent, and the metal edition (6N7) will
be found convenient.

The circuit suggested is given below.

The Heterodyne Frequency Meter

The essentials of this apparatus are that it should
have very good frequency stability for short periods
and that it should cover the range 1700-2000 kc. over
as wide an arc.of the dial as possible. Ifa 4in.
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 Franklin os-
cillator is suitable, the latter having better stability
over long periods.

The coil and condensers are, naturally, the most
important components, and the utmost care 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 Nafional 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
Cyidon 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,

Cu

P

. ~':

The Author’s Circuit for Frequency Sub-standard.

Cl =3-30 puF. Rl =100,000 ohms,
C2 =25-500 pyF. R2 =1 meg.

C3 = pF. « R3 =500 ohms.
C4 =50 puF. R4 =50,000 chms.
C5 =1-6 puF. RS =50,000 ohms.
Cé =01 pF, Ré& =150,000 ohms.
C7 =0-1 pF. R7 =5,000 ohms.
C8 =0-01 pF. R8 =15,000 ohms.
C9 = 10-150 ppF. R9 =400 ohms.

C10=0-002 pF.

C11=0-0007 pF.

CI2=0-0006 pF.

The crystal escillator circuit was designed by Messrs.

Hight and Willard of the Bell System Laboratories
(see Bibliography).

R10=30,000 Variable.
R11=80,000 Variable.
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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 ceramic 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 1/16th 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 2§ 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 arrange-
ments if the Franklin circuit 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 noted. The
setting of the tap on screen potential divider is
then shifted and the process repeated until a point is
found where the changing H.T. supply has little or
nlo effect upon frequency. Adjustment is then com-
plete.

Calibration of Heterodyne Frequency Meter and
Sub-standard

Assuming that the modified Colpitts circuit has
been used for 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 500 cycles, when
the beat note will be heard to throb like a wox
humana 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 5 Mc. trans-
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.

osition, leaving the oscillating receiver tuned to one
of the 100 ke, 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. point and the next. Then
switch the multi-vibrator to the 10 ke. position and
repeat the procedure. In this case there should be
nine chirps between each pair of 100 ke. 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 kec. position and the resis-
tance is set at maximum, try reducing the coupling
to the 100 kc. source by shifting the tiometer
tap further down towards the earthed end. If this
is unsuccessful, switch off the 100 ke. 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 again switch on the 100 ke. It should then
lock-in quite satisfactorily. If necessary a similar
procedure may be used on the 10 ke. position.

When the multi-vibrator is satisfactorily locked,
switch on the heterodyne frequency meter and allow
it to warm up for half an hour. Find the band}
by trial and error, by listening for the chirp in the
receiver on the 1+7 Mec. range. ‘When the 17th or
20th harmonics of the 100 kec. 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 harmonics. When band setting and
spreading are satisfactory, switch on the 10 ke. multi-
vibrator, set the heterodyne to 1700 ke., and slowly
tune up the band, logging each 10 kc. chirp passed.
This will give thirty points in the band and probably
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 Muirkead dial is used), or four squares
per dial division (if the Natiomal PW-1 is used).
This would require a sheet about 200 in. square and,
apart from the cost, it would displace too many
SL's from the wall, so it will be found better to use
a number of smaller sheets, each covering part of the
scale | Such sheets are easily soiled, lost or torn,
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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An n. Electronics, Ang. 1938.

13. A New Type of Frequency Checking Device,
Grammer. QST, June 1938.

14, Constant Temperature. Turner, Jour, Inst,
Elect. Eng., Sept. 1937.
15. Freguency Measurement., Thomas. Wireless

Engineer, June 1937.

16. A Voltage-Stabilised, High-frequency crystal
oscillator circuil. Sabaroff. P.ILR.E., 1937.
17. A Simplified circuit for frequency sub-siandards
employing a new type of low-frequency, zevo
temperature-coefficient guariz crystal. Hight and
Willard. PIRE.,, 1937.

18. Quariz and Tourmalime. Modrak. Wireless
Engineer, Mar. and April 1937.

19, Crystal Oscillators for Radio Transmillers,
Boothand Dixon. Jour. Inst. Elect. Eng., 1935.

20. Notes on the Measurement of Radio Frequencies.
Griffiths. Wireless Engineer, 1934.

21. Some Improvements in Quartz Crysial Circuil
Elements. Lack, Willard and Fair. Bell
System Technical Journal, July 1934.

22, Design of Temperature Conivol apparatus for
Piezo oscsllators. Andrew. Review of Scientific
Instruments, July 1932,

23. Adjustment of the Multivibrator for Frequency
Division. Andrew. Rev. Sci. Instr., Nov. 1931.

24. Dimensions of Low-Frequency Quarts Oscillators.
Hitchcock. Rev. Sci. Instr., Jan. 1930.

25. Methods of using Standard Frequencies broad-
cast by Radio. U.S. Bureau of Standards
Letter-Circular LC. 567. (Awvailable to those
specially interested free of charge from the
Bureau.)

26. Frequency Measuremeni. The Amateur Radio
Handbook. (R.S.G.B. Publication.)

27. A New Design of Frequency Meter, Monitor and
10 ke, Signal Generator. T. B, Wimbush. Tne
T. & R. BurLeTin, Jan. and Feb., 1940,

From our Post Bag

*“1 should like to add my congratulations to the
others on the way in 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.”

G8PL.

L L] L

“71 am sure that all members of the Society
whether at home or abroad will look forward to each
succeeding issue of the 'BuLL. even if it only
consists of two pages.”

G2T].
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KHAKI AND BLUE

A topical feature in which we publish information concerning our members serving in H.M.

Forces.

Items for inclusion in future issues should veach the Secretary-Ediior not later than the

first day of the month preceding date of publication.

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

* * .

L./Sgt. Waddington, one of the 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, GEHBE, tells
us that in the course of his duties with the R.A.F.
he had the luck to examine some of the new portable

members. Letters may be sent via G8CL. Brian

is serving in France with the R A F.
* * L]

Congratulations to Ft./Lt. Douglas Johnson,
G6DW, whose engagement to Assistant Section
Officer Evelyn Lang, W.A A ¥., was announced on
April 22,

L] L] -

Sig. Tom Arnold, VU2AN, writing from
Baluchistan, tells us that VU2FO is now a Staff
Sgt.-Major and located at Karachi. Tom himself
has been doing some interesting work on 56 Mc.

The first War-time gathering of R.A.F. Amateurs.

A photograph taken at Sleaford, Lincs.

G6NZ is at extreme left, and ZBIO 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 publication !

* * *

Alan Mears, G8SM, who has been transferred to
the Signals Platoon of the Tth Gloucester Regt., is
acting as an instructor to the Signals Class. He will
be pleased to hear from old friends of the
T.V.ARTS. Letters should be sent c/o home
address, 34 Vine Road, East Molesey, Surrey.

L] L L]

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.

L3 - L

Cpl. Brian Lagden, G3GX, of Whetstone, will be
glad to hear from GSNA and other District 12

transceivers. Lt. Farr, VU2]G, has also been
engaged on 56 Mc. problems.

Service Members

Members in H.M. Forces are urged to arrange
for Tug T. & R. BurrLeTiy 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., AF.S., or other
Local Government work of a civil defence character,
are invited to send brief details to Headquarters, for
record purposes only.
The following particulars are required : Name,
Branch of Civil Defence, Call Sign or B.R.5.



THE T. & R. BULLETIN, May 1040.

441

ON ACTIVE SERVICE

EIGHTH LIST

E publish below our eighth list of radio

amateurs on active service. Additional

details and corrections should be advised to
Headquarters as early as possible. The present list
contains information received up to May 2, 1940.

Regiment | Pre-war
Rank and Name or Branch | Call or
B.R.S.
LAC.C.C Algar .. | RAF. GBAU
L.A.C. D. Alimundo ... i G4HK
A.C.2 D, H. Allerston* " G5PQ
L.A.C. F. B. Athersych i 2806
A.C.1 R, Bowes* a 2DTA
L.A.C.C. S. Burn]mm o G4PC
Lt. R. Bankes . .. | RRN.V.R. GHBN
O./Tel. N. T. J. Bevan R.N. ... | GBIH
L.A.C. N. Brandon RAF. .. |2BIN
Sig. E. Brooks.. R.C.of S... 3776
AC2] H. Cant .. | RAF. .. | G6FU
2nd Lt. W, J. Chalk ... | RC.of S.... | G3IC
Lt. S. H. Chapple R.AO.C, ... | GESC
R.O. H. Clegg .. R.N. G3FX
AC2W. A, Clemenson* | RAF. G6KQ
A.C.2 H, G. Collard* ... 5 | 2CVA
Maj. E. S. Cole RC.of § G5IW
ex
SULEC
A.C.2 G, Constable RAF 3522
F./0. S. Conway* " VSBAQ
L.A.C. W. T, J. Cox » GWB(OI
L.A.C. R. Cretney | o 2BKO
P.jO. B. Davis o G2BZ
L.A.C. C. R. Davis | 2FVG
ACIZK. W, Drummond' ke ... | 2CRD
Sig. W. S, Eadie . | RC.of S.... | 2627
Cpl. C. W. Farre RAF. .. | G8GS
A.C1D. A, Furzey ‘ & | 3783
L.A.C. R. J. Gilbert 5 e | 2COB
LAC. H. W. Gillam ... e o | GBGL
P./0. C. A. H. Goudie G ... | GBVC
Sig. K. N. Gmnawa}r R.C.of 5.... | GACN
ond Lt. J. H. Gurr N . | G4JG
L.A.C. W. G, Havell . R.AF. ... | 2959
L.LAC. A H H1lIman" i «. | 2DLL

Pre-war
Regiment
Rank and Name or Puateh %a.lligr
A.C.2 ]J. Hodge | RAF. .. | 2766
Gnr. K. W. Holyla.nd | R.A. e | 3616
P.JO. N. A. W, How, |RAF. .. | 2820
B.Sc.
L.A.C. H. G. Hughes ... v o | G4CG
Pte. S. B. Jagger Seaforth 3777
Hrs
A.C.2 J. Johnson* ... | RAF G3KB
AC2 ] W. Kyle A G6WL
Gor. W. D, Manson ... | R.A. ... | GBPW
L.A.C. C. G. Middle RAF. .. | GiCM
L.A.C. N. Nash* & = ... | G4DA
Cpl. R. A. Norrington R.C.of S.... | 3526
P./O. S, Pollard e | RAKE, ... | G2GB
2nd Lt. M. L. Quarter- | R.C. of S. ... | G3FZ
maine,
0./Tel. F. Rabone R.N. ... | 2AFA
0./Cdt. L. J. Ralli 0.C.T.U. ... | G4A]
L.A.C. W. Ripley RAF .. | G4AD
AC2 J. G. Ross o ... | GMBZP
A.C.2 T. Rutherford ... » e | 3611
L.A.C. F. T. S. Smith.. S ... | GEFK
L.A.C. R. G. Taylor ... N . | 3619
Cpl. A. H. Tilse Austra,han | VE4WO
Signals,
L.A.C. R, S. Uren* RAF. .. |2HLS
L./Sgt. H. Waddington | R.A. BEi{%
AC. E. F. Wadsworth R.A.CF. ... [VEGAAD
F./Sgt. D. A, Weale ... | RAF. ... | G6DZ
W./Tel. ]. E. Wetherill* | R.N.V.(W. }R G5UB
Lt. Com, D. Grove-White, R.N. GHGW
A.C.2 E. R. Whittaker RAF. ... | 3738
Capt. G. McLean Wilford| R.C. of § ... | G2WD
2nd Lt. T. A. Wilson ... i ... |GM2WL
A.C.2 W.S. M. Wilson | RAF. .. | 2FFC
L.A.C. D. L. Wood ... - ... | 2FKC
Tel. J. H. Wood « | RN, . | 2025

In List No. 7 L. F. Hoskins, G3VN, was inadver-
tently recorded as F: E; Hoskins;, G8DF.

* Non-Members.

«t Electrical Timekeeping

Mr. Frank Hope- Jones, for many years Chairman
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 preca,se and graphic description of each device.

** Electrical Timekeeping ' is obtainable (price
10s.) from the anthor at 80 Queens Road, Richmond,
Surrey, or from N.A.G. Press Ltd., 26-28 Old Street,
London, E.C.1.

Returned Bulletins

Readers are asked to assist us in tracing the

resent whereabouts of the following members who
Ezl.ve moved from the address given below without
advising Headquarters :—

N. T. Bevan (GS8IH), 5la Manor Court Road,
Hanwell, W.7.

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

w. J. Kirkland (G8FP), 26 Rufford Drive,

‘eadon, nr.

R.E.Simms {BRSﬁiIM} 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 G4LZ, 6KS, GW3XY,
GM3TR, 2A]V, 2CKQ and 2DBO.

Mr. 5. H. Pattison (GI5UW) delivered a lecture on
April 24 to an audience of over 50. He chose as his
subject "' Cathode Ray Tubes and their Uses.”

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

The lecturer in May will be Dr. J. Parke (GISPA).

All service members located in Northern Ireland
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, ¢/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 js extended to
all members and friends located
in the neighbourhood

MEETING

Sunday. May 19th. 1940

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. Davies,

Hon. Secretary, R.A.F. Amateur Radio
Society, No. | E. & W. School.

Technical Publications for Members on
Active Service

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

Mr. Evans informs us that the response to his
offer has far exceeded expectations. In view of
this fact Mr. Evans has expressed his willingness
to organise the distribution of technical literature
to Service members provided he can obtain the
co-operation of sufficient local members who would
be willing to assist him in their spare time,

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, Mav 1940.

 Electrical and Wireless Equipment of
Aircraft "

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

Lt. Pierre Ramond, CNBBA, brother of FBYC, who is
serving with the French Army.

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

With the B.E.F.

Paul Stein, GBNV, and Bert Allen, G2UJ. The latter
is now in England recovering from a serious illness.
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EXPERIMENTAL

SECTION

Manager: A. M. H. Ferous (GIZC)

HE publication 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
has been done by British amateurs in connection
with concentric line receivers, is beyvond 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 incorporating 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. In particular
members will be quick to appreciate that he has
succeeded in obtaining important data from Green-
wich Observatory.

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

Propagation Grouh

The 28 Mec. sub-group continues to maintain a
high standard in its letter budgets and 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
effects of the recent magnetic storms on frequencies
from 6 to 40 Mec.

No 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 inespheric 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 of magnetic disturbances has yvet been
given. During 1039 the average magnetic character
for each of the 12 months was as follows :(—Jan.
0.20, Feb. 0.47, Mar. 0.53, Apr. 0.61, May 0.52,
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
itis probable that 1940 will provide another example.
In fact, the March disturbances have been prominent
during each of the last four years. In 1937 there
were major disturbances on March 15 and 31;
in 1938 on March 23; in 1939 on March 28, the
whole period from March 22 to 31 being disturbed ;
and in 1940 on March 24 and 29. The antumn
equinox has provided storms on September 30,
October 3 and 7 in 1937; on September 28 and
October 8 in 1038 but nothing of importance in
19839, until October 13. G2XC.

Receiver Group

As there has been very little published information
on the subject of Preselectors we include this month

a few mnotes 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 recognition and
although it is possible to spend almost as much
money on the Preselector as on the receiver itself,
an inexpensive 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
will oscillate ; this is done by switching on both
receiver and Preselector and tuning them to the same
frequency. Oscillation will 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 frequency 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 ochms 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 excellent
results when correctly adjusted, and an actual
example was checked by working the idea in
conjunction with a Sky Champion which was
normally quite ** dead ”” on 28 Mc. With a simple
Preselector in use Australian signals were audible
all over the house.

The idea of converting an old ** straight "' receiver
into a Preselector 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 higher frequencies. G5HF.

IS YOUR SUBSCRIPTION DUE?
PROMPT PAYMENT
SAVES TIME AT HEADQUARTERS ||
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Cosmic Notes
By E. J. WiLrLiams, B.Sc. (G2XC)

HE 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-

munical‘:i(::é. A report on these is given later in

Sunspots

Provisional mean daily sunspot numbers for
January and February, 1940, are 50-9 and 584
respectively. The numbers for these two months in
1937 were 132- 5and 128- 5 ; in 1938, 98- 4 and 119- 2 -
in 1939, 80-3 and 77-4. These figures give a clear

indication of our present position in the sunspot
cycle.

Magnetic Elements

Data from U.S.A. has become available for the
period March 3 to 23. This shows that disturbances
occurred on March 8 starting at 19,30 G.M.T. and
reaching greatest intensity in the early hours of
March 9 (K-index 6). A further moderate storm
wasrecorded on March 12which 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 ke., on April 3,
6,400 kc., April 10, 10,600 kc., April 17, 8,800 kc.
In March 1938 the average critical frequency for the
F2layer was 12,000 kc., and in March 1939, 11,200 ke.
(Note: Data for March 27 not yet received.)
M)lr 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, 15 and 18 Mg,
bands showed complete recovery. During the
next few days U.S. signals were heard on the 28 Mg,
band in the early evening. On April 12 the high-
ﬁdelhty statigons in the U.S.A. on 26 Mc. were heard
as late as 21.00 G.M.T. The signal strength of
WGEA during the late evening h.'a.ghdl:I reached itvery
high level on many occasions, notably April 14,
At 18,00 G.M.T. on April 25, WGEA wasan enormous
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
Pprogress.

G2ZC reports a partial fade-out on frequencies
between 35 and 7 Mc. during April 16 and again
on April 25. Tt is probable that there was a small
magmat:c;sl gsturhauce around the former date as
many stations on the higher frequencies were
a.ﬁecf.-ed by band * flutter " hdinqg 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
VLO2 could not be heard on March 25, whereas on
previous mornings they had been strong signals.

Recent Magnetic Disturbances

Several reports of the effects of the disturbances
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
Greenwich, Cheltenham (U.S.A.) and Tokyo. The
report from Greenwich confirms the date of nent.raal
meridian passage of the e sunspot mentione
last mouthp:a Thgis spot cmﬁ the central meridian
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 March 23 a brilliant chromo-
spheric eruption was observed to be in progress at
11.30 GM.T. At the same time a complete fade-out
of long distance short-wave transmissions over the
sunlit hemisphere of the earth Was_Fmvailing. This
had 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 Greenwich and
Cheltenham the same day, the time of commence-
ment being 06.15 GM.T. This storm reached its
maximum severity later in the day, the K-index at
Cheltenham being given as 6 for the last three hours
of March 23. The storm prevented a complete
recovery from the efiects of the chromospheric
eruption on radio conditions, but fair reception of
U.S. broadcasting stations on the 15 and 17 Mec.
bands was obtained during the afternoon. At 21.00
G.M.T. conditions were below normal but several of
the U.S. breadcasts were audible on 9, 11 and 15 Me.

About 27 hours after the solar eruption had
originated, an intense disturbance of the earth's
magnetic field occurred. This time-lag has been
noticed before (see THE T. & R.BULLETIN, June 1938,
page 683) and it has been suggested by Greenwich®*
that it is due to the time taken by the stream of
electrified 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 Bureau of Standards do not support
this theory (Proc. ILR.E., Sept. and Oct. 1939).
The great magnetic storm began suddenly at 13.45
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. Receﬂtion of European signals
on high frequencies of this order during 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 storm was
virtually over by 05.00 G.M.T. March 25 * but
agitation continued.” The effect on the ionosphere
also continued and conditions for east and west
transmissions on short-waves were below normal
during the following days. This applied, in par-
ticular, to conditions after dark.

Continusd on page 456,

® It is hoped fo give furlther details in nexi month’s E.S. Noles.
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THE MONTH “OFF” THE AIR—April, 1940

By ArtHUur O. Mirne (G2MI)

Will You Help ?

EMBERS who read the tailpiece of our

M 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 of our 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 25s. to be used to provide parts or to
start 'a fund to buy a complete receiver. GI5S0X 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 his idea for approval. You can send your
pennies or your fivers to the writer at 20, Kechill
Gardens, Haves, Bromley, Kent. Possibly a few
weeks from now there will be enough in the ** kitty "'
to buy a new receiver which can be sent along with
our 73.

Here and There

VO2G'W offers to send a further card to anyone
who has not yet had one from him. GM3TD tuned
from 28 Mc. to 1.7 Mc.on March 24 at the height of the
magnetic storm (18.30 G.M.T.) and did not hear a
signal of any kind | 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
heard on 14 Mc. and reports hearing W7, K4, PY,
LU, HK and OA on 7 Mec.

Confucius he say ' Wise guy TAIAL but wiser he
who get OQSL ! "-—G5XB.

2CDT gave W4GDH (located in Memphis, Tenn.),
his first G report. 'W4GDH is only 16 years of age
and is the son of W4FQT. He also reports a
remarkable opening up of 14 Mc. on April 3 when in
just over an hour he copied KAIDM, 7FS, 1LB,
IRV and 1YL.

G8UO logged some good DX with a new crop of
" phoneys,"” including B9FB, PIR], OF2BX and
ZX2Y. " HBYZY " was heard calling " EISH."”
8UO would also like to know the identity of
HAOFK. Probably a Boy Scout station similar to
HAODK (MI). The LZIID now active is a pirate
and was heard to say ** No QSL please not QSL | "

G4AB remarks on the strength of the broadcast
stations at Chungking XGOY 25-21 metres and
Hsingking 25-48 metres, both being S8-9 in the
early evenings. 4AB has heard eight K6's on 7 Mc.
besides many W5, 6 and 7's. His most interesting
" catch " was, however, VOQBAG heard handling
traffic on 7 Mc. with VRS, VPK and ZC(Q. Is this
a case of Ham co-operation with commercials ?

G8UN overheard a OS50, between LUYAF and
JBDV, and hasheard VP1ZR being called. BRS3553
heard XUOA working 'phone to KA10Z on April 2
and BRS3607 says EA9AI is located in Melilla,
Spanish Morocco. BRS3416 gives details of an
interesting Broadcasting Station on 9693 kc. and
6,063 kc. " Radio Tananarive Madagascar,"” which
comes in at 05.30, 09.00/10.00 and 15.30/16.30
during the week and 07,30/09.00 on Sundays

(all GM.T.). TF3C and TF5L have been heard on
14 Mc. G4FN overheard *ZC6JM " working
D4AWY. More funny stuff. The ""ZC' said
" please QSL direct’’ sez you !

Who's Who

G4NB gives XUOA's address as Box 172 Chung-
king and KB6RWZ as Box 47 Guam. OK3DK says
he is in Bratislava. ON4AU assures us that the
TAIAA who QSL’s is genuine as he has had a card
direct from Ankara. Well, that seems to clinch it,
Still, it is a great pity that this fellow can't reveal
himself to the AR.R.L. It's no use sending cards
if the DX Century Club don't recognise them. If
he is genuine, why choose a call so suspect as
TAIAA. Incidentally, TAIAL is now active and
also says he is in Ankara,

EATBA very active on 14 Mc. "phone gives his
QRA as Dr. Jose Jie Guerra, Sagasta 33, Cadiz.
BRS3766 had a letter recently from OQSIM who
managed to work only two G stations before the
outbreak of war. He must be one of the first people
in the world nearing DX C.C, who has no card from
Great DBritain, G4AS, however, has sent him one
and it should be there by now. 3766 gives the
following 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. Il

-

Alec Heathcote, G3IR, well known for his DX
achievements and his contributions to this feature,
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EAIR is another Spanish station which seems
to be very active and gives his QRA as Zaragoza.
BRS2008, who mentions K6NYD and K6PLZ as
good signals on 14, says EKIAT is still very active.
TGYBA is another good 'phone. On March 22 he
heard W2IXY and W2KBG, both YL's at the
former's station working a three-way with WaDBD
and W5SDEW, also YL operators; he gives the
ORA of KAIRV as 8, Dona Bartola St. Canada,
Cavite, P.I.

Can You Beat It ?

From the 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, etc., will be continued during the 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

re-licenced recently. More 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 impress
the neutrals, especially the Americas. These
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
German nonsense stories of starvation in Britain
being broadcast far and wide, this apparently
normal state of affairs in Germany is most impressive
to the gullible neutral. 2CLD has been keeping an
eve on these activities and reports D4TKP as saying
““ Our Government allows us our hobby.” D4AWY
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 Commentary

W8O0O0F says that the " working W's " experiment
during the DX Contest was not a great success as
the enormous 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 of the scores ran into astronomical
figures. 80QF, with 185 contacts finished up with
735,100 points; others ran inte millions. He
mentions that his offer to correspond with G's
produced 8 replies and he now has to pass some
of them on to other Detroit amateurs.

WIWV sends a monumental list of DX heard
and worked during March. During the early part
of 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 XU, HC, YV, KA, CO,
CX and K4. Quite a number of Japanese have also
been heard, including 21X, 2LL, 2XA, 6DU, 8CG
and 8CIL, but TGYBA on phone, AC4YN and
PJSCE are the pick of the genuine rarities, whilst
ON4A (QRA Nomansland), CV5A, ON4], PXIB and
VR2P] are among the other sort. South America,
excepting Paraguay, seems to be particularly active.

WS8]IW who has 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

29,042 ke.
- - *
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G3]JR 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 a ted for France and Colonies,
Denmark, - Estonia, Finland, 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 address of the Yugo-Slav QSL Bureanu. Can
anyone give us any information on their present
address ?

G4]Z would very much appreciate cards from
SULTM, SUIMW, ZS1AX, ZS1W, VEGSR and
VE3WL 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 GI6TK and some
friends.

T was Tust NMALING ]
vp A Few @st® SIR

o
LI

Ham Coincidence No. 5

Whilst visiting G6YL recently, Cpl. Joe Rockall,
G2ZV, was shown some of Miss Dunn’s early (JSL
cards. She happened to mention that she made her
first far-east contact many years ago with TJCR]
{Arabia) but had never received a QSL. Her surprise
can be imagined when G2ZV told her that he was the
original TJICR]J |

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.

gy
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THE 28 Mc. BAND

By NerLLy Corry (G2ZYL)

yvear ago we were bemoaning the fact that

VK's and West Coast W's were inaudible

during April and that VU's were finding con-
ditions extremely erratic, though VU7TBR had
managed to effect 79 ()SO'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
accuracy. Itis, 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 has gone completely dead. - The
chances of anything being heard here (except perhaps
0035), 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 feceived it appears that condi-
tions during April were fair in the second week,
but very little was audible otherwise. From Africa,
BRS3003 heard OQ5AB at 17.50 GM.T. on April 2,
and OQAIM was heard on April 14 at 15,45 and
18.15 G.M.T. by BRS53003 and 2BVU.

South Americans were reported on April 7, 8, 10,
14, 18 and 29, and included some strong signals.
LUIDA was logged on three days, CE2BX and
PY2CK on two, and HC1JB, HC1FG, LUAX and
PY2GC on April 18, 7, 28 and 10 respectively. From
Central America BRS3179 heard K4ERZ and
TI2ZRC on April 7, and BRS3003 heard TI2FG and
TIZRC on April 14. The latter also reported hearing
W6BOY, Portable Mobile Marine, s.5. ‘' Barbara
Coats," off the coast of North Carolina at 18.27
G.M.T. on April 11.

W's were only reported on nine days and were
never very numerous or consistently lond. On the
afternoon of April 12 conditions were poor, but
BRS3003 logged WEPCB and W6POD after 18.00
G.M.T., so in that respect we are two up on April
1939 !

Reports from 2BVU, 2CDT, BRS3003 and BRS
3179 are acknowledged with many thanks. All
reports will be much appreciated by the writer, if
sent to 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 |

The 56 Mc. Band

By Constance HarL (GSLY)

LTHOUGH violent sunspot activity, with its
Aacccmpanying magnetic disturbances, plays

havoc with the normal high frequency bands it
certainly seems to give new life to 56 Me. On
February 24, for example, considerable’’ auroratype "
DX was reported in America, CW being the order of
the day, as telephony signals broadened out and
modulation became distorted ; this was 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 affairs lasted until
late on March 31, and for those who support the
twenty-eight day cycle theory these two good days
should prove of interest.

We were glad to read in ).5.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."

G3YY finding W3 and W6's " rolling in"' on
28 Mec. on April 11, hastily looked for his 56 Mc.
receiver. On April 13, with conditions still good on
28 Mc. he was rewarded by hearing French Tele-
phony, duplex, R2 S8 just outside the L.F, end of the
56 Mc. band. The time was 15.50 G.M.T. At 16.16
an S8 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
D4, was heard inside the band. On April 17 the same
commercial harmonic was heard both on 56 Mc. and
28 Mc., and an unstable unmodulated constant
carrier just outside the L.F. end of the band. Nothing
has been heard since but 3YY is now living in hope
of hearing a real DX station soon.

The following comment from our notes published
last July may be worth recalling: * The band
opened for Italian Commercials IBE and IBT (at
G6YL), ten days earlier than in June 1938, both
times coinciding with the June full moon.” Full moon
this year is June 20—so watch points all ye 56 Mc.
enthusiasts !

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 : W1HD(Q), WIBNX,
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 (G8MH)

By the death last month of Peter Spencer
(GBMH) at the early age of twenty-five, the
Society lost one of its keenest members.
In addition to his duties as Town Repre-
sentative for Watford, GEMH was largely
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.5.G.B. stand at Olympia over a period of
many years. g

He operated a very active station on 28 Mec.
and during recent months had worked on the
design of a new superhet receiver which was
due for description in this Journmal, In
business GS8MH was associated with G6GR
and G5LU, who, not least among his friends,
mourn the passing of a first-rate ham,

To his parents, fiancée, and relatives, we
extend our deepest sympathies. ]J.C
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NEWS

District Representatives.

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

DISTRICT 2 (MNorth-Eastern). Yorkshire (West
Riding, and part of North Riding.) MR. L. W. PARRY
(G6PY), 13 Huddersfield Road, Barnsley, Yorks.

DISTRICT 3 (Woest thlands;. (Shropshire,
Staffordshire, Warwick, Worcester) MR. V. M.
DESMOND (G5VM), 199 Russell Road, Moseley,
Birmingham.

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

DISTRICT 5 (Western). (Wiltshire, Gloucester,
Hereford.) MR. R. A. BARTLETT (G6RB), 31 King’s
Drive, Bristol.

DISTRICT 6 (South- fﬁtel‘ng. Cornwall, Devon,
Dorset, Somerset.) MR. W. B. SYDENHAM (G55Y),
*“ Sherrington,”’ Cleveland Road, Torquay.

DISTRICT 7 (Southern). (Berkshire, Hampshire,
Oxfordshire, Surrey.) MR. W. E. RUSSELL (G5WP),
‘“ Milestones,”” Westfield Road, Mayford, Woking,
Surrey.

DISTRICT 8 (Home Counties). (Beds., Cambs.,
Hunts. and the towns of Peterborough and Newmarket.)
MR. 5. J. GRANFIELD (G5BQ), 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 vales and Monmouth).
MR.G.R.SCOTT FARNIE (GWS5FI), “ The Grange,"’
Cefn Coed, Breconshire. Scribe: MR. 5. HOWELL
(G5FN), 38 Africa Gardens, Cardiff.

DISTRICT Il (North Wales). (Anglesey, Carnarvon,
Denbighshire, Flintshire, Merioneth, Montgomery,
Radnorshire.) MR. D. S. MITCHELL (G\gmAA’;;
** The Flagstaff,”” Colwyn Bay, Denbighshire.

DISTRICT 12 (London North and Hertford).
(North London Postal Districts and Hertford, together
with the area known as North Middlesex.) MR. S.
BUCKINGHAM (G5QF), 41 Brunswick Park Road,
New Southgate, N.1l. Deputy: MR. P. SOLDER
(G;.irA}. 35 Torrington Gardens, New Southgate,
N.11.

DISTRICT 13 (London South). MR. ]. B. KERSHAW
(G2ZWY), 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 Hallingbury, Bishops Stortford.

DISTRICT I5 (London Woest). (West London
Postal Districts, Bucks., and that part of Middlesex not
included in District 12.) MR. H. V. WILKINS
f(GE-‘\-“\-"'I“I}. 539 Oldfield Lane, Sudbury Hill, Green-
ord, Middlesex.

DISTRICT 16 (South-Eastern). (Kent and Sussex.)
MR. W. H. ALLEN (G2U)), 32 Earls Road, Tunbridge
Wells. Deputy: MR. W. A. SCARR, M.A. (G2WS),
8 Beckenham Grove, Shortlands, Kent.

DISTRICT 17 ‘Mid-Eut). (Lincolnshire and Rutland.)
MR. W. GRIEVE (G5GS), * Summerford,”” New
Waltham, Lincs.

DISTRICT 18 (East Yorkshire). (East Riding and
part of North Riding.) MR. E. MITCHELL (G5MY),
40 North Marine Road, Scarborough.

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

SCOTLAND. MR. JAMES HUNTER (GMéZY),
Records Office, 51 Camphill Avenue, Langside,
Glasgow.

NORTHERN IRELAND. MR. J. A. SANG
(G16TB), 22 Stranmillis Gardens, Belfast.

New Members are cordially invited to write to their local District Representative.

DISTRICT | (North Western)

Burnley—The T.R. has received a cheery letter
from G31Y, whoisin France. 3KT isholding weekly
Morse classes for members and friends who are
likely to be called to the colours in the near future,
The local stations, known pre-war as the Burnley
network, feel lost without their transmitters but
they are making the best of things with friendly
chats in person whenever possible. 8TD 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 transmit again soon.

Blackburn—ZD2H was present at the 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 hear of any amateur
gathering likely to be held in District 1 during the
next few months, Also will G4NC, who was stationed
in Blackburn with his Battalion, please write.

The T.R. will answer all letters from any member
of His Majesty's Forces. GBTW via G6CX.

DISTRICT 2 (North Eastern)

The suggestion mooted last month to arrange a
Services meeting in the District has produced one
letter, from G6GJ, 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. musi 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
a P.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 WOXCD. In his last report W8XLA
should have read WOXLA,

Barnsley.—A meeting was held on April 24 at the
ORA of G2BH, but no details are to hand.

GEPY.
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DISTRICT 4 (East Midlands)

Over 50 members were very grateful for the oppor-
tunity of visiting Nottingham University on March
31; the only trouble was that some of them be-
came so interested in single items of instruments
shown that they were unable to give proper time to
the entire collection !

Forthcoming Events "

May 18  District 15, 3 p.m. at G5LN, The
LExcelsior Hotel, 1 and 2 Lad-
broke Gardens, Ladbroke Grove,
W.11.

o 189 Scotland A District, 2.45 p.m. in
the Y M.C.A. Residential Club,
100 Bothwell Street, Glasgow. It

| oo 19 RATF. Meeting at The Queen's
Head, Kirby Laythorpe, near
Sleaford. Meet 2.30 p.m. (See
separate announcement).

. 21 District 14 (Southend Section),
7.30 p.m. at GZKH, 26 Hampton
Gardens, Prittlewell, Essex.

25 District 13and SLD.RTS, 3pm. ||
at Brotherhood Hall, West Nor-
wood.,

., 25 District 15 (High Wycombe Sec- L
tion), 7 p.m. at G6JK, ** Hart- |
land,” New Drive, Totteridge,
High Wycombe.

o 26 Ham GatheringatY M.C.A., Lynch-
ford Road, North Camp, Farn-
borough, Hants. 2 p.m.

District 14, Eastern Provincial
District Meeting. 1 p.m. at " The
Spotted Dog,” Chelmsford,
(See separate announcement).

—_
=
=
(]
Lo

16 District 12, " Garden-Party " at
GGLI., * Woodlands,” Tolmers
Road, Cuffley, Herts.

Ten members from District 4 visited the Midlands
P.D.M. at Birmingham on April 28, and here again
the journey was very much more than worth while.
In the impromptu " technical talks ' which fol-
lowed lunch G5B] proved himself a great comedian,
Our old ** top band "' friend G8FU turned up with a
4-valve receiver, complete with frame aerial and
batteries, self-contained in his jacket pocket; an
excellent piece of work.

Our latest addition to the Forces is G5MY, who
made the grade to L.A.C. /R.AF, in one jump. We
also hear that 4B] is now a corporal, 8MW, after
having a very good time in London, is now in
Manchester on special work.

General conditions make it very difficult to ar-
range interesting monthly meetings for the District
as a whole, although every effort is being made to
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provide as good a programme as is possible under the
circumstances. In this connection the D R. would
be glad to hear from members who are able to obtain
permission for visits to places of interest. No fixture
has been made for May, 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 to keep
it that way, for the Society is ten times more
important under present conditions than ever it was
in peace-time.,

All members are earnestly requested to keep in
touch with the D.R., whether in or out of the
Services. G2RI.

DISTRICT 7 (Southern)

Aldershot and Farnborough—The April Ham
Gathering, held at the North Camp Y.M.C.A., was
another highly successful meeting, and fully up to
the high standard of its predecessors. It was par-
ticularly pleasant to welcome some of the Canadian
R.AF. amateur contingent, and it is hoped they will
all be able to make the journey to the next meeting.

Between 50 and 60 Canadian and Home members
gathered to watch the R.S.G.B. films, which were
accompanied by a running commentary given by
" Clarry "' for the benefit of the VE's. Thanks are
again due to VESZM and G6Z0 for making the
arrangements, and to G5YA for the loan of the
projector,

In view of the undoubted success of this series of
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 are moved
elsewhere.

The next Ham Gathering will take place on May
26 at 2 p.m., at the Y M.C.A, Lynchford Road, North
Camp, when Bill Wadsworth will give a talk on
* Amateur Radio in British Colombia." Tt is also
hoped to provide a reciprocal talk for the VE's by a
G, on " Amateur Radio in Britain.,"" Once again
may we say—evervone is welcome.

Croydon.—G4NG unfortunately had his leave
cancelled and was unable to get to the local meeting.
2ZFWA complains about the lack of notes from
Croydon in recent issues,

Portsmouth and Southsea.—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 8AA, who
is now in the area. BRS3182 is experimenting with
audio amplifiers.

It is noticed with regret that two members have
allowed their subscriptions to lapse, and the T R.
would refer them to recent BULLETIN remarks on
the need for a strong Society after hostilities.

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

Weybridge and Woking.—The attendance of five
at the last meeting at Weybridge was deemed
sufficient indication of lack of interest, and it is not
proposed to hold any more for the present. BIX is
now the possessor of a HQ120. 6NA has completed
a new receiver with particularly fine selectivity and
an ingenious coil turret. 4AP has installed a noise
silencer and a preselector in his NC44,

. GAWP,
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DISTRICT 8 (Home Counties)

The District Reunion, held at the Waffle Café,
Cambridge, on Sunday, April 21, was attended by
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, and 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 who had been primed to ask for a drip-pan
for her grid-leak and a ** Droitwich " valve !

Cambridge—G5PU was recently on leave from
France, looking very fit. 8SY is constructing a
" Wobulator.”  2CAM has completed a super-gram
with two power-packs and many refinements.
Local members will be interested to hear of the
marriage of Mr. A. Porter, Secretary of the Cam-
bridge Short Wave Society.

Liwton —G3KG, now working * duplex " with
apparent success, is willing to give advice to anyone
interested. BRS3610 has a pre-selector working
with his NC44, consisting of an EF8 and BK7.
BRS3376 is serving in the Army, BRS3617 is
doing A.R.P. duties.

Peterborough.—G2N | must have created something
of a record to attend the Cambridge meeting. In
order 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 station in the south,
recently visited Cambridge. 3DY was present at
the Reunion, but 3WW had ** D4 measles."

St. Tves.—G4AZ is working overtime on his farm
in support of the " Grow more food "' campaign.
He says, * What's a field-day, anyway ? ' 6FL is
building a car radio. 50V is still employed by the
Air Ministry. 5RL expects to have word to join the
R.AF. shortly. BRS3259, of Swavesey, has joined
the R.E.'s. G3BO,

DISTRICT 9 (East Anglia)

A District Meeting will be held on Sunday May 26
at Norwich. Rendezvous: General Post Office,
3 p.m. sharp. Will all members who intend coming
please inform the D.R. by May 20 as arrangements
will be made according to the number booking.

Norwich—We are sorry to hear that G2UT has
moved into District 4.

Yarmouth—G3RW and 2FAO have registered
and hope to join the R. C. of Signals. We regret
that 2HFK has had a long period of illness. Weekly
meetings are still being held,

King's Lynn.—2CFO has been seriously ill in an
R.AF. hospital but we understand he is now
recovering. He was visited there by 3IP .and
2ZHBZ. G2XS has been pleased to welcome 81 ]
who is stationed near by. G2XS.

DISTRICT 10 (South Wales & Monmouthshire)

It is regretted that no areas outside Cardiff have
given the Scribe news of local activities,

At Cardiff regular meetings continue to be held,
the last at the home of GW3IUH attracting seven
members including 3VL, 4K0Q, 5BI, 5FN, 8NP and
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 are again extended to
Mr. and Mrs. 8UH for their hospitality.
The next meeting will be held at 14 Keynsham
Road, the QRA of GW3VL. Date to be announced.
GHFN.

DISTRICT 12 (London North and Hertford)

The last district meeting held at the Orpheum
cinema café on April 4, was attended by 18 members.
We had hoped for a larger number but the meeting
was successful, if only for the reason that for the
first time since the war started it brought members
together from parts of the district outside the area
covered by the local meetings previously held at
members’ homes. After tea and a ragchew, a
discussion took place on the subject ** Will the war
produce any fundamental changes in Amateur
Radio Technique.”” Various suggestions were put
forward, but the main trend of thought seemed to be
along 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 G2YD was elected to look after the
financial side of the District's affairs. In this con-
nection we wish to record our thanks to Bill Hartley
for his past services as District treasurer.

Special attention is drawn to a change in date of
the District ** Garden Party "' at G6LL's home at
Cuffley. This was to have been held on May 26, but
in 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 nearby and adjourn to GGLL’s later for
tea. Will those who can attend please advise
either G6LL or 5FA in advance so that the necessary
arrangements can be made ? Ladies are specially
invited. A suitable train leaves Finsbury Park
Station L.N.E.R. at 10.40 am. (Palmers Green,
10.56 a.m.), arriving at Cuffley at 11.17 a.m. Turn
right on coming out of the station and proceed along
Tolmers Road. Buses also leave Potters Bar at
hourly intervals.

Activity reports are scarce, but various members
are known to be busy one way or another. GSCK
who is still stationed at Hertford is busy designing a
new receiver, 3N has passed as a naval telegraphist,
3KP has a new 5X23, and is making a remote
controlled aerial change-over switch and hopes to be
able to put it in full use one of these days.

I'tis hoped that as many as possible will endeavour
to form a party to attend the Eastern Counties
P.D.M. at Chelmsford on June 2. Full details will be
found elsewhere in this issue of the ** BuLr.”

It is with deep regret that we have to record
the death of Peter Spencer, GSMH, after a short
illness. He had been T.R. for Watford for the past
few years. GHFA,

DISTRICT 13 (London South)

An interesting meeting was held on April 20 at
West Norwood, when a discussion took place regard-
ing future meetings. It has been felt for some time
that, owing to the present circumstances, benefit
would accrue if the District 13 and the S LD R.T.S.
meetings were amalgamated. Members of the latter
society are aware that the subscription of 5s. per
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annum has been waived for the 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 G2J K representing the S.. D.R.T.S.}
and it was finally decided that a joint meeting
should be held on the fourth Saturday of each
month, at 3 p.m. The first of these meetings will
take place on May 25. It will be appreciated that,
owing to the cancelling of the yearly subscription to
the SL.D.RT.S., it will no longer be possible to
notify each member of forthcoming events. We
make a special appeal to all concerned to be present
at West Norwood on May 25,

WAR OR NO WAR'!

you are cordially invited to attend the

EASTERN COUNTIES

Provincial District

| MEETING

"YE OLD SPOTTED DOG INN
Tindal Street - Chelmsford

Sunday, June 2nd, 1940

Assemble .. i =5 .. 12 mnoon
Lunch (Olde English Fare) i I p.m.
Technical Talks .. e s 2 p.m.

Morse Contest (with Prizes) .« 3.30 pm.
Brief Business Meeting .. +s  4.30 p.m.
Tea .. . . 5 p.m.

Inclusive Charge s5/-

All  Reservations to:— Mr. R. L. Varney,
GsRV, 184 Galleywood Road, Chelmsford, not
later than May 27.

Telephone, Chelmsford 3394.

No further items of news within the District are
to hand, although many members are known to be
actively engaged on the receiving side of radio,

G2WV.

DISTRICT 14 (Eastern)

Chelmsford —The D.R. and all local members are
looking forward keenly to the forthcoming P.ID. M.
on June 2, and hope to welcome many visitors, but
don’t forget the reservation date is Monday, May 27.
Those intending to be present are urged to polish
up their Morse code, as some very nice prizes are to
be given in the 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 the following are active: GSRV,
6LB, 5CA, 8GV, 25A and BRS3650.
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Southend —Eight members attended the meeting
at G2GU, when a general discussion took place.
G3LA, 8PB and 2BRR, all of whom are serving
with the R.AF,, send greetings to old friends.
GHUT.

DISTRICT I5 (London West, Middlesex and
Buckinghamshire)

The 19 members who attended the April meeting
listened to a very interesting talk by OKI1VU which
opened our eves 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 3U(Q), 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. Itis
thought that in this way members will get to know
each other better. We should like to know how
this idea appeals to those serving. The scheme will,
as suggested by G3IHT, be known as " Written
Skeds."”

The following * locals "' are now known to be
serving in HM. Forces: G3YM, 4MT, 8IH, 8ZD,
OKIVU and we believe 2BAJ]. G4HT has again
been away entertaining the B.E.F.

The cigarette fund is increasing but 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 G6]JK, " Hartland,” New
Drive, Totteridge, High Wycombe, at 7 p.m., May
25. All members in the area will be welcomed.

GEWN.

DISTRICT 16 (South Eastern)

We have all been sorry te hear of the illness of
our regular D.R., Bert Allen (G2UJ), and a number
of members have written expressing their sympathy
and best wishes for his quick recovery. We send you
our greetings, OM,

(G2U ] is now convalescing, and asks us to convey
his 73 to all in Distriet 16.—ED.)

There seems to be plenty of activity in the
District and many members are finding the amateur
hands full of interest just now. The D.R. would be
glad to know if anyone in No. 16 is keeping watch on
56 Mec., for with the arrival of warmer weather there
is a chance of signals being received from abroad.

G3SU sends an interesting report of a meeting
held at the home of G3VB (Haslemere, Surrey).
Two budding naval wireless operators were amongst
those present. A 60 watt amplifier belonging to
G3VB was the chief object of interest. 35U hopes
to hold other meetings in this area, and anyone
interested should write to him at ** Trofts,” Byworth,
Petworth, Sussex.

Brighton and Hove.—The T.R., G3WR, sends his
usual interesting report (would there were more like
him). At the April meeting a talk was given by
G6CY on the subject of L.F. Amplifiers. G60W
followed with an account of his own experiments on
the same subject. The following were present at the
meeting : GZRU, 2UX, 3HP, 3]F, 3YY, 4DC, 4NY,
6CY, 60W, 8DG, 2ACU, 2FLZ and 2FMK.
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The May meeting will be addressed by Capt. E. A.
Houghton (G20]), who will speak on * Refinements
of Communication Receivers.” For the June meet-
ing Mr. A. Hudson, B.Sc., Area Engineer, Post Office
Telephones, has consented to give a talk on ' Inter-
ference and other matters."” 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 GSDG on his return to Acton.

Gravesend.—We are glad to hear again from the
T.R., G2IZ. No meetings have been possible owing
to domestic, A.R.P., and various other duties, but
arrangements are being made for an early resumption
when things get more settled. Congratulations are
extended to GBVC and G2IZ on the arrival of
junior op. and YL respectively. G2WS.

Scotland

There is only one District report this month and
that from “ A" District who report an excellent
attendance at their April meeting to hear Jim
Emmerson (GMSHA) address an appreciative
audience on " Ham Aerials."” Asis 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, and we look forward
to seeing still more at future gatherings.

Congratulations to Harry Jefferies (GMSH]) on
obtaining a commission in the RAF. ¥R, The
next 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 time of writing.

Apologies to GM3GG who was inadvertently
recorded in our February Notes as having joined up.
Mr. Mortimer is at & G.1.0. radio station in Fife-
shire. GMGZV.

L] # * ™

The Birmingham P.D.M.

The first war-time P.D.M., held at the Hope 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 G&VM,
GoBJ, G3DO and their helpers.

Dr. Naylor Strong, G2RO), President of the Mid-
land Amatenr Radio Society, G2RI, D.R. for
District 4 and * Jerry " Walker, ex-D.R. for No. 5,
were among those present, whilst " Clarry ™" and
Arthur Milne, G2MI, represented Headquarters.

A large contingent from No. 1 E. & W. School,
R.AF, (headed by G8NZ), the T.R. for Coventry
(GSGR), GSML, G6GL, G2MF and GMS5LF were
some of the other visitors from near and far,

After an excellent luncheon, and the inevitable

photographs, George Brown, G5B] (who later con-
vulsed the entire assembly with his account of his
impressionson a first flight in Vic Desmond's plane),
was presented by Dr. Naylor Strong with a silver
cup for the best M.AR.S. lecture during the past
year,
" Aseries of very informal and impromptu ** techni-
cal ' talks followed, after which came an hour's chat
from ** Clarry,"” who, with the aid of his little black
book, which alwavs seems to be turned to an
irrelevant page, and to which he seems never to
refer, ::Ti;i\'e an outline of the war-time activities of
RS.G.E.
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The theme of his address could be summed up in
the name of the hotel: Heope in the future of
Amateur Radio, and Anchor your confidence in the
Society |

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

GHCL and G2MI returned to London taking with
them lasting impressions of a memorable week-end
spent in the warm-hearted Midlands of Britain, and
in particular of the personal kindness of Mr. and
Mrs. Edwards, G3DO, and Mr. and Mrs. Matthews,
GHCC, who so generously looked after them during
their short visit.

Two MIDLAND INTRUDERS,

Contemporary Literature
By L. FryEer (G2FR)

THE ScATTERING OF Rapio WAVES I8N THE LowEgR
AND Mipore ArmospHere. |, H. Piddington,
AMILRE., Proc. LRE, December, 1039,

The evidence relating to the reflection of radio
waves from levels below 80 kilometres is considered
and apparatus to investigate the reflection cp-
efficients of these regions is described. The new
experimental results here presented are not in
agreement with those of earlier workers, but
indicate that reflections from the region B (below
10 kilometres) and region C (35 to 60 kilometres)
are very weak and are due to scattering patches
rather than reflecting strata.

It is shown that reflections from region B are
probably due to water molecules and that echoes
with time delays corresponding to semipaths of
10-25 kilometres probably originate at scattering
centres 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 gradients,

L] ® ]
Tue ErLectronNic-WavE THeEory ofF VELocCITY-
Mopvrarion Tuses, Simon Ramo, A I R.E.
Proc. I.R.E., December, 1939,

Following a brief discussion of the Hahn theory
of velocity modulation in which there is explained
the basic velocity-modulation tube phenomena by
means of space-charge waves propagating along
the electron beam, the wave theory is reformulated
by means of the retarded potentials for the most
important case, that of a magnetically focused
electron beam. The use of the potentials is believed
to result in sufficient simplification 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 in the output circuit. 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 cnml}uted by use of the wave theory. Numerical
values are given for a special case as an example.
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——ELECTRADIX——

You Have Accumulators to Charge
We can supply the cheapest efficient Chargers

CHAR
Twnhﬁehoflluufmﬂnmuunbe
Tﬂl at specially low prices. No. | for
output of 70 volts 6 amps with meter and
B G
0 5 a ungar
for 70 volts 10 amps in two 3 amp
circuits with meters e volt co
for handling 200 cells per week for £12/15/-.

GER, Model 1087, for 24 volts 10 amps. in steel case.

PHILLIPS CHAR
Complete, £7/10/-.
DAVENSET, Type ASC4. A circuit charger for up to B0 cells on st
once. Has four sets nf .u mh}nm I{ogr mw-hl ofai:mp,l
o b o e R T S el

DAVENSET, Type G.C. Garage wall t ha 3 its for total
SRl D Il e bl L1 o, & chiouks: or e

HOUSE CHARGING ON A.C. MAINS.

Tuhlll-c. NITNDAY 'h'l"Alhll.-ep your buttcnr fit ml.}muln;tbﬁmlan at
mlmﬂ wﬂu‘;n:\ﬂn'rr::;eh Westinghouse Units a ve parts,
Model N/AS, 200/250 volts A.C. and D.C., 6/8 wolts } amp., 17/6.
Model N/BS, 200/250 volts to D.C., /8 volts to | amp,, 24/-,

Model N/C8, 200/250 wolts D.C., 6/8 volts 2 amps., 37/-.

Model N/D12, 200,250 volts to 12 volts | amp., 38/-.

Ditto, 12 volts 2 amps., with 6-volt tap, 65/-, 5 amp., £4/17/6. And
many others.

SHELTER CHARGERS, with automatic switchgear for large batteries.

ACCUMULATORS for H.T. at 6d. per mll. 3 amp. hours. In
]2; vval:’ unit crates, glass cells, 12/= each, Can be n.I.Ll charged off

New CAN. 6 volt Accumulators, 3 cells, 18/36 amp., nump:.'ll, celluloid
Govt. wood case lid and strap, 10/=. Single cclls, 3/ each

KEYS, :ha.venw-munbernfuﬂulnn-}np—hpsmdwmahhc
G.P.O. type with switch, all complete, with contacts but soiled.

HAMS should do a bit of Scientific Research if their keys are silent. See
BureTin for Februnry for some useful apparatus,

‘.l'ou ean alse m ur D.X, Receiver for Morse Recording with G.P.O.
vpe inkers, on base with tape reel under, in first-class order, £6,
Lmhh-!uht Frend1 Army Field Mnﬂe Inkers, fold ulp inta wod case,
£7/10/-. Super Model Army G.P.0. Field Mo brand new,
entirel £hox e‘ver{‘r\'r- ootk Indicatar, ! loey. tape mnrh.m!'lrm.
etc,, hogany Tape mer, desk top paper in
drawer, cost 40/-, for 3/6 only. Morse Paper Reels, 8d.
RADIO ROTARY CONVERTERS.
For A.C. Receivers on D.C, Mains,
In silence cabinet with Glter. All sizes

in stock from 15 w-n. to 1,500 watts,
Sizes: |530 00, 200, 400 and 800
watts ; .T}lm “ete, Also battery-

o rulu:d models for 12/230 volts and
55?230 volts, All .: new, delivery l;om

STATIC CONVERTERS.
ALC. to D.C. 40 watts output,
%eime& Inpat 230 volts A.C.

eveles, 0 wol
60."'00 m.oﬁlip:mwi‘lh v:rv;

500 - CYCLE ALTERNATORS, mﬂuﬂ Self-mntm: Alternators.
Type 52A.  The most perfectly made A.C. generator used,
gives 300 cycles 10 volts 20 amps., weight ?i Ib. in aluminium
cover, Belt or motor drive, and fully gunranteed. With a 25/- transfarmer,
H.T. voltage up to 3,000 volts may be obtained. Cost £30, and are given
awny at £3/10/= cash with order.

Stamped envelope must be enclosed
for Lists or reply to all enquiries.

WE HAVE NOT EVACUATED AND CARRY LARGE
STOCKS SO SEND YOUR ENQUIRIES TO

ELECTRADIX RADIOS

218 UPPER THAMES STREET, LONDON, E.C.4
Telephone ; Central 4611

The Candler way
to Code skill . ..

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 Candler 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.

Beginners are advised to take up the JUNIOR
CODE COURSE which teaches all the necessary
* code fundamentals scientifically.

Operators with consistent sending and receivin
eds of 12 to 20 w.p.m. will find the ADVANCE
DDE COURSE and High Speed Telegraphing
Course exactly what they need for all round improve-
ment.

The Candler TOUCH-TYPEWRITING COURSE
is invaluable to all who prefer to record their messages
by using a typewriter.

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

NOW if you want full details of any course fill in
the coupon and learn all about the Candler system of
code training.

I COUPON
Please send me the Candler ** Book of Facts '*
NAME
ADDRESS oo

Post Coupon in Id. unsealed envelope to Londen Manager
(Roem 55), 121, KINGSWAY, LONDON, W.C.I.

CANDLER SYSTEM CO.

Candler System Co., Atheville, North Carolina, U.5.A.

i =i =t = = e i)
5/40
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HEADQUARTERS CALLING

Defence Regulations

With reference to the statement published on page
286 of the January 1840 issue of this Journal, and
referred to again on page 354 of the February issue,
we have mow been advised by the G.P.O. that
persons having in their possession a complete
transmitter or set of components which can be
assembled to form a complete transmitter must
apply for a permit to hold the apparatus. Such
applications should be made by letter to the Engineer-
in-Chief, G. 1.0, Radio Branch (W2/1), Harrogate,
Yorks, to whom enquiries may also be addressed if a
member is in doubt whether a permit is required for
the apparatus he holds. Components ordinarily used
for receivers are not intended to be covered by the
Order and no permit is necessary for power supply
equipment or purely audio frequency equipment such
as modulation amplifiers.

A.R.R.L. and Radio Ltd.,, Publications

Orders can now be accepted for the American
publications listed below. On receipt of orders, the
R.S.G.B. will advise the 4. R R.L. and Radio Lid.,
who will in turn despatch the publications direct fo
members. It must be appreciated that a delay of
several weeks will occur between the time an order
is received by the Society, and the delivery of the
goods in Great Britain,

The following are the current prices for those
publications which the Society is prepared to handle :
ARRL. (1940) Handbook ... 7s. 0d.
AR.IRL. Antenna Handbook ... 3s. 0d.
Radio (1940) Handbook ... .o Bs, 6d.

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

A.R.R.L. (Q@ST) Subscriptions

Due to the alteration in sterling exchange, the
annual A.R.R.L. subscription rate is now 15s. per
annum. Members who have, in the past, subscribed
direct to the A R R.L. or have purchased copies of
0OST from booksellers would be well advised to pass
their renewal instructions through the Society in
view of the present difficulty of sending money out of
the country.

“ Radio ”* Subscriptions

Members who wish to obtain Radio the West Coast
U.S.A. technical Journal may forward their sub-
seriptions direct to Headquarters. The subscription
at the present rate of exchange is 17s. 6d. for one
year or 30s. for two years.

Kilocycles-Metres Conversion Tables

Copies of this very useful 64-page publication,
in vest pocket booklet format, are available from
Headquarters, price 1s. 4d. each, post free.

C.0.D.

Due to the fact that Headquarters is being
operated by a greatly reduced staff, it is regretted
that Society publications and Sales Dept. items
can no longer be sent C.0.D.

New Postal Rates

‘With the introduction of new postal rates it now
becomes even more important than hitherto, that
unnecessary correspondence  with Headquarters
should be avoided. Members will be assisting the
Society in a practical manner by paying subscriptions
promptly on receipt of their statement of account.
This will obviate further applications being made,
thereby preventing a waste of Society 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 inquiries
are received and literature sent out. Many of these
inquiries result in applications being made for
membership, but a further follow-up would probably
result in a wider response.

It is essential that the member offering his
services should possess a typewriter and be willing
todevote a few hours each week to the work. Postage
expenses will of course be paid by the Society.

Back Issues of ** The T. & R. Bulletin '

In past years members have allowed their sub-
scriptions to lapse for several months and then
asked to be brought up to date. This has generally
been possible, but under present conditions, we
cannot load Headquarters with big stocks of back
issues on chance,

Members will greatly assist by renewing their
subscription promptly thereby making sure that
their copy of Tue T. & R. BULLETIN arrives regularly
each month.

New Members

Home CORPORATES
R. }iJ rllr"aaxmaux (G3BT), 35 Sunny Grove, Chaddesden, nr.
eThy.

1. B. Kay (G3CO), & Thornhill Avenue, Plumstead, 8.E.18.

1. E. P Raves (GIHG), 30 Old Devonshire Road, Balham, S.W.12,

J. Taosmson (GIRY), 16 Coniston Road, South Reddish, Stockport.

A H, Woorser (G4BC), 35 New Road, Wood Green, N.22,

H, Miuuncton (2BMN), 76 Roseway, Priory Estate, Wellington,
Shropshire,

R. % Magrris (2BZ0Q), ¢/o 10 Wyberton West Road, Boston, Lines,

A, G, Prupex (2C4M), 25 Germain Strect, Chesham, Bucks.

J. A, CLArk (ZHIK), 30 North Street, Forfar, Angus.

L. J. 1. Morcax (2HXO), 45 Parkwood Road, West Southbourne,
Bournemouth,

R. F. Favreey (BRS3774), 20 River Gardens, Carshalton, Surrey,

E. Brooxs (BRS3775), 182 Grange Road, Plaistow, E.13.

J. G. Lew1s (BRS3776), Glyn House, Tynabone, Pontardulais,
Swansea.

5. B. Jaccer [BRS37TT), 7 Prospecthill Street, Greenock,
Renfrewshire,

A. H. Bmp (BRS3778), 191 Tonbridge Road, Maidstone, Kent.

G. D. Hurcmixsox (BRS3779), * Clickemin,”” FPonteland,
Neweastle-on-Tyne,

J. Ronertsox (BRSI730), Main Street, Glenfarg, Perth.

1. F. Our (BRS37S1), 17 Cranborne Road, Liverpool, 15.

S, Bort (BRS3782), 200 Worsley Road, Swinton, Lancs.

D, A, Forzey (BRS3783), R.AF.

G. Brineo (BRS3784), 43 Laird Avenue, Sheflield, 6.

J: KeAxe (BERS486), 8 Holles Street, Dublin, Eire.
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PIEZO QUARTZ CRYSTALS

FOR
FREQUENCY
SUB-STANDARDS

TYPE Bloo.
A longitudinal mode 100 kcs. crystal, ground
to within 25 cycles of the nominal frequency
and supplied mounted in a fixed air gap moune,
of the plug-in type. Temperature co-efficient
5 parts in 10* per degree Centigrade change
PRICE, including mount £l : 1216
TYPE BI100/1,000.
A special crystal cut and ground to oscillate on its longitudinal
mode at 100 kes. + 25 eycles, and at 1,000 kes. == .19, on its
transverse mode. This simplifies the construction of a combined
100,/1,000 kes. frequency standard, Temperature co-efficient less
than 5 parts in 10® on the longitudinal mode and less than 23 parts
on the transverse mode, per degree Centigrade change.

PRICE, including mount = - £ :5:0

Send a 1}d. stamp for our full price
list, and constructional details of
oscillators for use with the above crystals

THE QUARTZ CRYSTAL CO., LTD.,

63 & 71, Kingston Rd., NEW MALDEN, Surrey
Telephone : Malden 0334

Contractors to the B.B.C., Admiralty, RAF., Crown Agents for the
Colonies, etc., ete.

CRYSTAL CONTROL

FOR ALL—
BAND. ACCURACY.
(a) 1-75 Me. ... e 16/6 4+ | ke
w 3:5 and 7 Mec. we  I5/- + 2 ke.
w14 Me. . 30/~ 4 5 ke
(b) 100 ke. v 15/6 4 0-1 ke
Temp. Coeff. (a)}—(23 x 10¢)
b 5 108)

Enclosed Holders, plug-in type, suitable all bands, 12/

BROOKES MEASURING TOOLS,
51-53 Church Street, Greenwich, London, S.E.I0
Tel.: Greenwich 1828

KILOCYCLES TO METRES
CONVERSION TABLES . .

IN VEST POCKET FORMAT.

64 pages I /4 post free

R.5.G.B. SALES DEPT.,
Ié6 ASHRIDGE GARDENS, LONDON, N.I3

SPADES

For Evc:y Purpose

Usual

Small, Mo. 414 e e I3de
Large, No. 415 v 2de
Heavy Wiring, No. 416 ... 3d.
Keyhole, No. 418 ... e 2d.
Hook, No. 419 o e 2d.

colours and  engravings.

An important feature embodied in all models of Clix
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 jaw in all

models is designed to give full surface contact.
The Heavy Wiring 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 tape from

wires. Supplied with Red or Black insulaters.

ELIX

BRITISH MECHANICAL PRODUCTION
LTD.
I, Church Road, Leatherhead, Surrey.

AMERICAN VALVES
New First Grade Surplus Stock

Iv, 2A3, 58, 59 and most other types ... 2/6 ea.
80,6C6,42,5Y3g, 76, etc. ... oo 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 Batteries, American Unit
cells, small, 1/9 doz., large, 2/6 doz. (ideal for
making Super-capacity G.B. and H.T.’s).
Accumulators, First Grade Duralife 2-volt
45 amp-hr.,, 6/-. H.F. Chokes, 6d. L.F.
Chokes, 2,/-. L.F. Transformers, 1/é.

Al Short-wave parts, Radio service

spares, Condensers, Resistances, Volume

Controls, etc., Eddystone, Hamrad, Trio-
tron and Hytron stockists.

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

E.H.ROBINS TRADING GO, LTD,
GWaWU 32 CITY ROAD, CARDIFF
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EDITORIAL
{Continued from 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
l;reﬁ-ent-da.y gramophones would become obsolete.
“or 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.

In recording these views it is hoped that other
members will be induced to " pull a long bow " and
tell us what fhey think the future holds for radio
amateurs—but remember there is a war on ; so no
official secrets, please ! J.. G

COSMIC NOTES— (Continued from page 444)

Another chromospheric eruption occurred on
March 27 co-incident with the fade-out recorded
by the writer in last month's notes. The time of
commencement is given officially as 16.19 GM.T.
and its effect was most marked on western signals
(i.e. on those whose routes were in the most intense
daylight). Recovery took about two hours.

A further severe storm followed on March 20
beginning 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
“ remarkably suddenly " at 09.41 GMT. on
March 31) continued until 22.00 GM.T. April 1.
A general fade-out of short-wave signals during
this period was noticed and, in addition, Tokyo
reports two short-period fades on March 30.

Acknowledgments

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

The above recorded data from Greenwich is
published by kind permission of the Astronomer
Royal. In giving this permission attention was
drawn to the fact that Greenwich do not consider
it correct to describe the short-period fade-outs as
being of the * Dellinger type."” This type of
ionospheric disturbance was first recognised by
Mégel and ** workers all over the world have con-
tributed to the elucidation of these interesting
phenomena."” These last words are Professor
Appleton’s and he has suggested that the term
““ ionospheric irruption " be used. As this term has
apparently been officially adopted it is proposed to
use it in these notes in future in place of the term
“ Dellinger fade-out.™

HELP US TO SAVE
ON POSTAGE BY RENEWING
YOUR SUBSCRIPTION PROMPTLY

_ EXCHANGE AND MART.

WANT]:'.D,—-Twn R.S5.G.B. Ties. New orin good
second hand condition, Offers to, G4ADB,
The Weavers House, Burleigh, Glos.
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EXCHANGE AND MART.

ENCO " Pocket Two ' midget dry battery
receiver £2 15s. Ideal for present conditions,
Send for details ; Warwick Road, Clacton, Essex,
ENCO.—Ultra low loss S.W. Components,
Receivers, polystyrene insulation, Send 24d.
for Catalogue.—Warwick Road, Clacton, Essex.
OR SALE.—12 Valve Communication Receiver,
Crystal Gate, National Dial, Meter totally
screened, Energised Speaker. Parts cost f22.
Trade gift £11.—Leyvranp, Morecambe Street,
Morcambe,
OLIDAYS.—Why not spend them on small
hcmely Devonshire Farm ?—Write GOGGM,
Featherlands, Holsworthy, Devon.
ISTEN TO THAT DX and send a Reception
Report.—Ist Grade Clear Type QSL's and Log
Books. Samples from Oldtimer (G8MN), Worksop.
EW ELEDITION, — American Radio Relay
League Handbook. 500 pages of up-to-the-
minute technical information. 7s. post f{ree.
1940 “Radio” Handbook; approximately 700
pages dealing with every aspect of Short-wave radio.
8s. 6id. post free.—~WEBB's Rapio, 14 Soho Street,
London, W.1. TPhone : Gerrard 2089.
OTHERMEL Junior Crystal Mike for sale,
32s. 6d. or exchange for two Moving Coil
Milliameters, must be flush mounting and in good
condition. Write stating values and make—
G3TK, 25 Kenwood Avenue, Leigh, Lancs. i
ANTED.—]January, February and March, 1927,
issues of Experimental Wireless and Wireless
Engineer —CARPENTER, 9 Brock Street, Bath.
ANTED a DB-20 Preselector late model.
Full particulars and lowest price to : BRS3744,
96a, New Walk, Leicester.
ANTED.—Communication Receiver and DB20,
in good condition. Price and full particulars to:
2HNT, 54 Mashiters Walk, Romford. Phone:
Romford 3022,
WJ’LNTEI).—HEV&G CR3 or CR3A Cathode Ray
Tube. State use and price to—RAND, 82 Bruns-
wick Street, Cheltenham.
ANTED. — Commercial Communication
Receiver with Crystal. Good condition.—G2FI,
30 Crichton Avenue, Wallington, Surrey.
ANTED,—Good Commumnication Receiver with
Crystal, also A.R.R.L. 1938 Handbook. All
details and price to Blairgowrie, Station Road,
Broxbourne, Herts.
HAT OFFERS.—Eddystone E.C.R. also RM.E,
69.—G3KS, 40 North Marine Road, Scar-
borough, Yorks.

PATENTS AND TRADE MARKS
ING'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
Advice on PPatents and Trade Marks free. Phone:
City 6161. 50 years refs.

RADIO MAP AND GLOBE

BB'S RADIO MAP of the World enables you to

locate any station heard. Size 40" by 30", 2-colour

heavy Art Paper, 4/6. Limited supply on Linen, 10/6.

WEBB'S RADIO GLOBE—superb 12 full-colour model.

Radioprefixes, zones, etc, Heavy oxydised mount. Post

Paid, 27/6,—WEBB'S RADIO, 14 Soho Street,T,ondon, W.1,
Phone : Gerrand 2089,
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Wherever your present QRA,
when visiting or temporarily
residing in Town, make your
QTH :—

THE
EXCELSIOR HOTEL

| & 2, Ladbroke Gardens
NOTTING HILL GATE, W.II

Telephone : Park 6323,
Telegrams: ** Excelotel, Nottarch, London."*

All Rooms fitted H. and C. water

TERMS TO SUIT EVERY HAM

PROPRIETOR: G5LN.
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APOLOGIES

to those who are waiting for our
MOVING COIL PICK-UP. The
difficulties which - have delayed
us are being mastered

But in the meanti

me D.C. Twin Diaphragma
remember the YVOIGT VOIGT LOUDSPEAKER
T

LOUDSPEAKER UNI UNITS cost from
(for horn loading).

The very powerful field has . Ii:us {“_':Wk"]'

most valuable advantages for Simple horns for these can
quality reproduction. be home-made.

If interested pledse write to :

VOIGT PATENTS LTD.

THE COURTS, SILYERDALE, LONDOM, S.E.26
Phone: SYDenham 68686
Regd. Office : 22 Castle Street, London E.C.|

TO ADVERTISERS

s

To assise you to "' carry on "' the Council of the Su:le!y have
authorised us to reduce the rates for advertising by 3349

RATES UNTIL FURTHER NOTICE
Full Page - £4. Half Page - £2. Quarter Page - £l

Nao Series Discount allowed.

For covers and specified facing matter positions; an additional
cost of £]1 per page and pro rata.

PARRS ADVERTISING LTD.
121 KINGSWAY, LONDON, W.C.2.

Advertisement Managers to The Radio Society of Great Britain.

~IF YOU WANT THE BEST SHORT WAVE SETS or GOMPONENTS—
GO TO YOUR DEALER AND INSIST ON

*“ Eddystone "' products are made for outstanding performance. They are used by the
Fighting Services—have been employed in Arctic and Tropical ExpEdltlons—ln fact,
whenever utter reliability and the highest efficiency is essential, ** Eddystone ” is used.
YOU, too, will obtain the best results if you insist on ** Eddystone.”” Do so to-day.

LonDON SERVICE. WEBB'S RADID, 14 SoHD ST., W.1; 58 YicToRIA S1., ST ALBANS; BIRMINCHAM SERVICE: WEBB'S RADID, 41 GARRS LANE
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IER RADI

=TSR}

DUAL RANGE SCREENED COILS by well-known manufacturer.
Aerial or H. F. transformer, All accurately matched, Suitable for Band
Pass. Medium and Long Wave operation. Complete with full diagrams.

2/9

EACH

TRANSFORMERS

Auto Transformers. Step up or
down. v. to 30
or 250 v, , 60 wates, 9/11 ;

125 watts, I.'Ifi 250 wattes, |8/ 6.

L.T. Transformers, all C.T.

4v.2-3a ?/11
25v.5a 9/
S5v.23a /1
6.3 v.2-3a. #/1
TS5wv. 3a /1
12v. 34 a. 15/~

Lissen Hypernik QPP Driver
Transformers. RatioB8:1. 4/3

Push - Pull Driver Trans-
formers vae wee 6/6
Universal Output Trans-
formers. || Ratios. Single or
Push-Pull o 6/6

SHORT-WAVE
CONDENSERS

Trolitul Insulation. Certified
superior to ceramic. All-brass

construction. Easlly ganud

15 m.mfd, e /9
25 m.mid. e B
40 m.mfd. e A=
100 m.mfd. ... w213
160 m,.mfd, i e 1/6
250 m.mfd, w241

NEW PREMIER 2-GANG
S.W.CONDEMSER, 2X-00015
mf with integral slow motion, 5 /9.

PREMIER S.W. H.F. Chokes,
10-100 metres, 10jd. each. Pie-
wound, 1/9 each. Screened, 1/9
each.

SHORT-WAVE COILS, 4- and
&-pin types, 13-26, 22-47, 41-94,
78-170 metres, 2/- each, with
clrcule. Premier 3-band S.W. coil,
11-25, 19-43, 38-B6 metres. Suit-
able any type circule, 2/11.

UTILITY Micre Curser Dials,
Direct and 100 : | Ratios, 4/3

PREMIER MORSE KEYS.
Smooth action, 3/3.

GENERAL PURPOSE KEYS.
5/10.

YOU MUST HAVE OUR GIANT 1940 ILLUSTRATED CATALOGUE
AND VALVE MANUAL

PREMIER 1940
HIGH FIDELITY

AMPLIFIERS

Ideal for A.R.P. Alarm Systems.

A new Complete ﬂlﬂél of 7 High Fidelity
P.A. Amplifiers for A.C. or A.C./D.C. Mains

operation.

Completely

Kit of Parts  Wired and
with Valves,  Tested,
J-watt A.C. Amplifier E1-6-6 £3-4-0
J-watt A.C./D.C. . £2-6-6 £3-4-0
6-watt A.C. w KE6=2-6 £7-0-0
8-10-wart A.C./D.C. ,, £5-5-0 £6-2-6
I5-wate A.C. w f£hel4.0 £8-2-6

Black Crackle Steel Cabinet, 15/- extra.

SPECIAL OFFER OF RECORD AUTO-
CHAMNGER UMITS FOR A.C. MAINS by
famous manufacturer. Play B records. Latest cype
Magnetic Pick-up, Aute-stop, Start and Rejector.
Limited number only at £4 - 19 - . Carriage paid.

Special Offer Piezo Xtal Picks

‘Well-known make, with arm. Standard Model,
29/6. Junior Model, 19/6.

PIEZO P.U. HEADS, 19/6.

PREMIER SHORT-WAVE KITS for
OVERSEAS NEWS

Incerporating the Premier 3-Band S5.W. Coil.
I1-86 Metres without coil changing. Each Kit is
complete with all components, diagrams and
2-volt valves, 3-Band S.W. | Valve Kit, 14/9.

3-Band 5.W. 2 Valve Kit, 22/8.
DE LUXE S.W. KITS

Complete to the last detail, including all Valves
and coils, wiring diagrams and lucid instructions
for building and working. Each Kit is supplied
with a steel Chassis and Panel and uses plug-in
colls to tune frem |3 to 170 metres,

I Valve Shore-Wave Recalur or Adaptor
Kit

P . e wne 3

I Valve Shnrt-Wuz Supurllcl: Converter

Kit. Battery Operation iis 23/-
| Valve Short- W’we hC Suplrhet Cun-
verter Kit 263

2 Valve Short-Wave Receiver Kit ...

3 Valve Short-Wave Screen Grid and Pen-
rode Kl

29/-

it . . /=

OVER 100 PAGES.

PREMIER
BATTERY

CHARGERS
for A.C. Mains

Westinghouse Rectifica-
tion complete and ready

for use
To Charge:
1 voles ll.ll.mﬁ. v NI/
& volts at g amp. ... e 19/ =
6 volts at | amp, .., - 22/6
& volts at 2 amps.... o /6
REPLACEMENT

YALVES FOR ALL
SETS

AC AC./
Pens., LH., 7/6; A.C./P.X.V., T/3;
Oct. Freq. Chanftrs. 8/6; Double
Diode Triodes, 7/6; 3j-watt D.H.
Triode, 7/6. 350 v. F.W. Rect.,
5/6. 500 v.,6/6. 13 v..2 amps.
Gen, Pur:o“ Trlod“. 5.-"‘ H.F.
Pens. and Var.-Mu H.F. Pen.,
Double Diode Triodes, Oct.
req. Changers, 7/6 each. Full
and Half-waveRectifiers /6 each.

TRIAD U.S.A. VALVES

We held the largest stocks of
U.5.A. tubes in this country and
are sole British Distributors for
TRIAD High-grade American
Walves, All types in stock. Stan-
dard types, 5/6 each. All the new
Octal Base tubes at 6/6 each.

'SPECIAL  OFFER
ROLA SPEAKERS
6in. P.M.'s 12/6
Bin, P.M."s 5 e 1676
10 in. P.M.'s we e 21/6
G.I2P.M.'s e BB/ =
G.12 Energized 59/6

All complete wir.h OP trans-

Bd.

PRICE

All Post Orders to:

JUBILEE WORKS,

167 LOWER

CLAPTON ROAD,LONDON, ES
(Amherst 4723),
PHEM I EH HADIU BU' Callers to : Jubilee Works, or 169 Fleet Street, E.C.4

(Central 1833), or 50 High Street, Clapham,
S.W.A (Macaulay 2381),

Printed in Great Britain for the Ixc. RADIO SOCIRTY OF GREAT BRITAIN, 53 Victoria Street, London, S.W.1, b
Sir Joseph Causton & Sons, Ltd., Brettenham House, Lancaster Place, London, W.C.2. >
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