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AYMART

Our deservedly famous range of Condensers are
made from first-class materials and are still the
finest value obtainable.

Type TSS.

TYPE TS5 and TX.—High Voltzge Transmitting types,
~ aluminium  vanes, Micalex
insulation.

TS50000 .. oo 85/
155500 . 55/-

TX1005 e A5, -
TXI00DS .. .. 55/
TX50D5 e 45

TYPE TX

TYPE MNC.—High Voltage
Meutralising type, aluminium

van<s, ceramic insulation.

NC5
NCIo

TYPE MCISX

TYPE VCX Standard trpe. heavy gauxe brass Vanes, ceramic
insulation. vCI5X%, 3/¢% VC40X, - VCINOX, 576 ;
VCI&0X, 6/6: WCIS0X, ? . B VC?.DD. 43 MNCIS, 4'5
TC40, 5/3.

TYPE MCX Midget type, similar in construction to the WCX
range buc smaller physical size (see illustration at left). MCI5X,
3,9 MCE0X.5 -, MCI20X,6,/3; MC50X,3/9: MCISDX, 4/-.

Our high class components have stood the test for years, Complete
range can be supplied from stock.

SEND 24d. FOR LISTS *' T.R."

RAYMART

48 HOLLOWAY HEAD, BIRMINGHAM |
Telephone : Midland 3254
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® No Waste— F =
Three cores of
flux in Muld- -" >
core  ensure
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ERSIH

® Time Saved— ) :
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Solder gives
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@ Precision
Soldering—Ewvery
soldered joint made _
with Multicore is a precision ioini
Multicore is the only solder conlaining extra-aclive
Ersin flux, which not only prevents oxidation during
soldering but actually cleans oxides from the sur-
faces to be soldered.

MULTICORE SOLDERS LTD.

Mellier House, Mbmr]- Streel, London, W.l
el.: RREAent 1411
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—PITMAN—

for BRADIO books
* )
Mains

Radio
Supply Equipment

By E. M. Squire

This is an excellent guide to the principles
of design and operation of the mains supply
equipment. Practical radio engineers,
mechanics and operators, as well as radio
students, will find this up-to-date book
invaluable, in dealing with faults in the
supply equipment.
Hlustrated, 126 net.

Pitman

Parker Street, Kingsway, London, W.C.2
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THE EXHIBITION

NCE again the Royal Hotel, Woburn Place,

London, becomes the Mecea for the Radio

Amateurs of Great DBritain. 'There, from
November 17 to 20, the Second Amatour Radio
Exhibition organised by the Society, will take place.
There, manufacturers, large and small, will vie with
one another for the custom of the thousands who will
crowd into tho Exhibition® halls. Firms who were
represented last year will need no reminding that
their potential customers are discerning folk, tech-
nically minded and with an eye for novelty. It is to
be hoped that new exhibitors will see to it that their
stands are manned by good technicians as well as
hy good salesmen. .

This drawing together of manufacturer and
customer can only lead to better understanding.
Manufacturers will learn something of the problems
which confront amateurs. Amateurs will benefit
from their personal contacts with the trade.

The fact that this vear some of the leading British
radio manufacturers have taken spuce is a4 matter
of great satisfaction to the Society. Without their
support the cost of running the Exhibition would
have been considerably greater, in fact so great that
many of the small specialist firms would have been
barred from showing. Run by a handful of enthu-
siastic amatours, often with little capital behind
them, these are the firms for whom the Exhibition
means 8o much. To them we look for most of the
new gadgets and many new items of equipment,

The presence of a special Post Offico exhibit is
most welcome for it provides evidence of the desire
on the part of that great Government Department
to give practical support and encouragement to the
activities of a body of people which it has done so
much to help.

Last year sixteen concerns supported the Exhibi-
tion ; this vear the number has increased to twenty-
gix, & point which must have impressed many Old
Timers when they opened their copy of the catalogue.
They remember that in the early days it was most
difficult to persuade all but a few representatives of
the industry that the Amateur Radio market was
worthy of more than passing attention. It was
argued then that the demand was too small to warrant
the expenditure of time and money on the design
and production of special lines. The few firms that
catered for our needs in the years before the war
were faced with intense competition from America ;
in epite of that handicap, quite a lot of well-made
British equipment was sold.

Since war it has been said, on more than one

occasion, that the Amateur Radio market in Great
Britain i1s worth at least £250,000 a year. Even that
figure is probably an under-estimate, bearing in
mind that there are now nearly 7,000 fully licensed
transmitting amateurs and at least 20,000 keenly
interested short-wave listenors. There have been
marked indications in recent months that British
equipment and component manufacturers are deter-
mined te hold this valunble market against any
possible competition that may come from abroad,
by offering their products at most attractive prices.
In one outstanding case the price of a4 communications
receiver was reduced so low as to make the purr:llu.sr;r
of a second-hand Government Surplus receiver
definitely not worth while.

It is unfortunate that British valve manufacturers
are still unable to reduce the retail price of trans-
mitting valves to a figure which will encourage usto buy
them in preference to new or second-hand American
tubes, Consider the case of the RK28, A member
anxious to * buy British " enquired the price of
the' English equivalent from a leading British manu-
facturer. He was quoted £12 1os, 0d. Can he be
blamed for purchasing a guaranteed RK28 for
£2 10s. 0. ¥ Production of special valves ia no doubt
expensive and the wastage high but if manufacturers
would cut their profits initinlly, thero is little doubt
that sales would increaso to such an extent as to
make it possible for future orders to be produced
at a price which would show a reasonable pruﬁt,
1f, at the same time, manufacturers could be induced
to employ American code numbers in all cases where
the British valve is similar to the American they
would be doing a good turn to themselves as well
as to everyone else. It may only be psychology but
whatever the reason, it is a fuct that the average
British amateur prefers to think in terms of say an
820 rather than a QQVO7-40. Yot both are identical,

The Exhibition will provide many opportunities for
discussion on a multitude of interesting topies.
Will you be there to add your contribution? If
s0—sgea you on Stand 21,
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A MODERN MODULATOR WITH
PRE - AMPLIFIER —PART I

By J. N. WALKER (G5JU) *

HE modulator and its associated pre-amplifier

described here have been designed to fulfil the

requirements of a modern amateur station using
amplitude modulated telephony with any power up
to the permitted maximum of 150 watte. A number
of special features are incorporated and these will be
discussed separately,

Voltage Stabilisation

It is natural to turn to 807 type valves to obtain
the 80 watts or so maximum output required—
allowing for transformer loss—for full modulation of
a 150 watt carrier. Compared with triodes, the anode
voltage is lower, simplifying the power supply, and
the driving power is also much less, simplifying
the earlier stages.

To secure the specified output and also to minimise
distortion, it is essential to stabilise. the voltage
applied to the screens of the 807 valves, The stabilised
voltage of—in this instance—280 volts is obtained
from a Marconi type 280/40 Stabilovelt, which is
also capable of supplying three other values of
stabilised voltage—210, 145 and 756, The two latter
can often be used to advantage in R.F. equipment
but, in the present case, they are not required. The
210 volt supply provides regulated H.T, for the first
amplifier valve in the modulator proper, the anode
of the driver valve being fed from the 280 volt supply.

A Stabilovolt not only regulates the H.T. supply,
it also forms a path to earth of relatively low
impedance and thereby gives increased decoupling.
It will be seen therefore that, in effect, each valve
in the modulator proper is supplied with regulated
voltage and efficiently decoupled. As one would
expect, the result is stability of a high order.

Speech Clipping

Space does not permit a lengthy treatise on
modulation characteristics when using h, as
opposed to a sine wave input. Suffice to say that,
when the adjustment is such as to give 100 per cent.
modulation on peaks, the average depth of modula-
tion is much less—somewhere about 40 per cent.
Further, the peaks occur on vowel sounds—the
consonant sounds, which contribute much more to
the intelligibility than do the vowels, are reproduced
at much lower strengths.

The remedy is to clip-off the ks and lift the
general level of other speech nounclﬁ.eﬁ Obviously, with
the squaring-off of the peaks, a certain amount of
distortion is inevitable but provided the clipping is
not overdone, it is not apparent. The actual modu-
lated sideband output is much increased, giving
definitely improved intelligibility particularly under
adverse conditions,

Peak clipping is therofore considered to be a
necessary adjunct in any modern modulator and it
has been incorporated in the present equipment,
The shunt type is {ﬂnployenﬁ with miniature
Westectors for the elipping elementa,

Restriction of Frequency Response

When clipping is employed, the action of squaring-
off the peaks introduces high harmonic frequencies,
which must not be radiated. A low.pass filter is
therefore essential to suppress them. -

* 333 Rednal Rood, Birmingham, 31.
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A filter is also very desirable for other reasons.
Unless frequency restriction is applied, normal speech
equipment will amplify all frequencies up to 15 ke/s.
or higher, and these will, when applied to a trans-
mitter, all be radiated. Admittedly, the power in the
edges of the sidebands will be small but nevertheless,
the transmission will broad and will tend to
cause considerable local interference. The higher
frequencies, whilst necessary for the reproduction of
musie, contribute little or nothing to the intelligibility
of speech and therefore, when they are allowed to
remain, ‘]:wer is being wasted both in the modulator

and in the transmitter.
[ l
° - EEE{
o --_-‘ — i
Rillir g LN
o FLTER W |
% { - - - — |
AT

Fig. 1.
Response curves of the pre-amplifier, with and withaut the Nlter
in circuit.

Yet again, the tendency these days is for com-
munication receivers to be provided with ever
greater selectivity and the narrow band.width strived
after will not pass the higher audio frequencies—
henece there is no point in transmitting them.

From all points of view, it is evident that it is
beneficial -to restrict the band of frequencies trans-
mitted to that necessary for good speech intelligibility.
The filter incorporated in the pre-amplifier has been
designed to cut-off at 5,000 cycles and, with the
various shunt capacities in later stages (particularly
the by.pass condenser associated with the P.A.),
frequencies above about 4,000 cycles are not trans.
mitted.

The lower frequencies—below about 308 cycles—
can develop quite considerable power and again con-
tribute but little to intelligibility. It is not desirable
to cut them out completely; if this is done, the
pitch—at least of a male voice—is much altered and
speech tends to sound distinctly unnatural. Attenua.
tion of the lower frequencies is introduced by choice
of suitable capacities for the coupling condensers,
the filter also contributing in some degree.

Separation of Equipment

It is not practicable to build the whole aqlui ment
on & single chassis—the latter would be unduly heavy
and bulky and the risk of interaction between the
early high gain stages and the final high power stage
would be considerable.

The modulator proper has no controls of any type
fitted to it, the only component on the front panel
being the anode current meter. The chassis can
therefore be fitted in a rack or stowed away out of
normal reach, all control being carried out with the
pre-amplifier. The latter is small and compact and
can be arranged conveniently near the operating
position.

Each unit contains ite own power supply, of
npprl;‘orﬁate rating. The output of the pre-amplifier
is to the modulator through low-impedance



screened cable, which ean be of any reasonable
length,

Reliability

Another aim has been complete reliability, long
term as well as short torm. It was the intention that,
once built in its final form, the equipment should
remain ready for use at any time, with the minimum
of attention. Therefore only components of the
highest grade have been incorporated. For example,
the resistors used in all but a few positions are of the
Welwyn High Stability type, giving consistency of
performance over long periods and also, because of
their low noise factor, assisting in the reduction of
the inherent noise level.

Performance

The performance, of course, has to be judged bear-
ing in mind that the equipment has been designed
for communication speech transmissionn with maxi-
mum intelligibility under adverse conditions, rather
than for overall high fidelity. At the same time, it is
interesting to note that the response eurve of -the
modulator proper is flat within 3 db over a frequency
range from 100 to 10,000 eycles. It is desirable that
the modulator should have a linear characteristic so
that it does not, to any extent, alter the relative
amplitudes of the voltages supplied by the pre-
amplifier.

The maximum undistorted output is in the region
of 50 watts. Beyond this, distortion becomes evident
when wviewing the output on an oscilloscope and
reaches a maximum of 8 per cent. at full output.
This figure would not be too serious if musieal sounds
were being considered and it is not readily apparent
to the ear in the case of speech sounds.

Ample gain is provided in the pre-amplifier to cater
for any type of microphone and, in practice, with the
usually available types of crystal and moving coil
mierephone, the setting of the gain control (R.1 in
Fig. 2) will be well below maximum.

The frequency characteristics of the pre-amplifier
are shown in Fig. 1, with and without the filter/
clipper in eircuit. Because of the intentional attenua-
tion of the lower frequencies, the curves are based on

COMPOMNENTS LIST.

Pre-Amplifier.

| Cabinet and Chassis, Cat. Nos. 644 and 643 ... Eddystone
I Mains Transformer (T3), type PTMI I A i aden
| Smoothing Choke, 60 Henries, type DCSI6 ... Woden
I L.F. Filter Choke, type DPI8 . Varley

I Output Transformer (12), Hyperloy, tﬂn 207  Wearite
| Sereened Microphone Transformer (T Woden
2 Switchas, D.P.D.T., Toggle (5] and SJ'_I, lyp! 52?'? lullin

I Switch, s PS.T., Toggle (52), type § L Bulgin
I Pilot La.mpholdln type D19 Bulgin
| Coaxial Plug and Socket, List L604 hllin‘-L“

| Screened Input Plug and Secker, List L1266/

LI267 ... Belling-Lee
I Single Fuseholder and | a.mp an, List Lloulsl,

L1055 . Belling-Lea
| Sereened Top Cap Cnnne::or List L5I9ﬂ' v ﬂelllng—Lu
I 3-pin Plug and Socket, Lisc LI107/L1113 Belling-Lee
I Potentiometer (] &w: Gain Contral RI), |

megohm, type § 2 Reliance
| Potentiometer (Output Gain Ccntrol P.IZ] 05

megohm, t F;; GP .« TReliance
I Valve, type EF37 (VI) . Mullard
2 Valves, type 615{3 [Vi YJ] «+.  Brimar
I Valve, type 5Z4G (v4) . Brimar
| Resistor, 1,500 ohms {Il'l}

I W 330 ., (RI4)
I Resistors, 620 ,, (RIS, 16) | High Seability

I Resistor, 2,500 ,, (R8) Carbon, ¢
3 Resistors, 47,000 ,, (RS, 7, 13} | warte, type  Welwyn

4 " 100,000 , (HJ.? 10, | A3623,59
2 o | megghm (R4 6]
| Condenser Electralytic, 25 #F, 25 volt (Cl0),

type CE32C T.C.C
2 Cundensprl " 50 uF, 12 volt (CI, 5),

type CE32B T.C.C.
2 £ e 16 x 16 uF, 350 volt

ECZ 3, 1, Il],trpe

T.C.C.

2 b Mica, -uos uF (CH4, 6}. type M3N T.C.C.
3 « 200 pF (C7,8,9),type CM2ON  T.C.C.
2 Wer:e::ors. type wx ‘Westinghouse

Group Boards, Gain Control Scales, Octal Valvehalders (4),
&v. lamp, etec.

the response relative to 1,000 ¢/s., rather than on the
frequency of 400 or 440 c/s. adopted in the case of
high-fidelity amplifiers.

It will be seen that, at 5,000 ¢/s., with the filter in,
the response is 7db down, thereafter dropping rapidly.
In the other direction, the characteristic is reasonably
linear to 300 ¢/s., when a gradual falling away takes
place. The filter itself introduces an average loss of
7 db, which is allowed for in the overall gain.

Much attention has been paid to the reduction of

ALTERNATIVE MPUT CIRCUIT
FoR COIL MICROBHONE

AL,
aa
&3dv
S3
:,"\ SOCKET
E E

Fig. 2.
Circult diagram of the pre-amplifier unit,

lo7



hum, which is often a bugbear in amateur modulators.
At full gain, a slight amount of noise is visible on an
oscilloscope screen but there is no trace of either 50
or 100 ¢/s. components. In fact, hum is conspicuous
by its complete absence. The noisg level, also, by
reason of the choice of valves and components, is
remarkably low.

The foregoing paragraph presumes the use of a
fully sereened input plug and socket, as specified.
With an ordinary telephone type plug and jack (used
with a high impedance microphone), the electrostatic
pick-up is sufficignt to introduce a small but notice-
able amount of hum and it may also introduce some
R.F. voltage, which is undesirable, even though
precautions have been taken to prevent trouble from
that source.

The Preamplifier Circuit

Provision is made for either a erystal or a moving
coil microphone—the transformer for the latter is
mounted sub-chassis so that the screened leads from
it can be easily connected to the input socket and
gein control. The latter controls the voltage applied
to the first valve—a Mullard EF37, chosen for its
low noise factor and freedom from microphony. It is
perhaps more usual to allow the first valve to operate
at full gain and control the input to the second valve
but no drawback has been found in the present
method and it is more convenient for wiring.

Very effective decoupling is employed in the screen
and anode circuits of V.1, resulting not only in
excellent stability but also in the complete elimina-
tion of hum—an important point since any bhum
developed in the first stage is amplified in each
successive stage.

In order to ensure adequate voltage for the clipper/
filter section (discussetl later), a triode amplifier
follows, using & 6J5 valve with a high anode load
registance. The final valve is another 6J5, with the
circuit values arranged so that a small amount of
power becomes available, to make up for transference
losses in the transformers, ete.

The interstage coupling condensers are of the mica
type, to ensure high insulation resistance—the
slightest leak would upset completely the correct
operation of the valves. Since the equipment will be
used in strong R.F. fields, grid stoppers are included,
to ensure freedom from interaction with the trans-
mitter.

The unit is built inte & metal cabinet and includes
its own comparatively low voltage power supply,
which is thoroughly smoothed.

In R.F. equipment, it is the general practice to
earth one side of the heater of an indirectly heated
valve. It is not wise to follow this principle in audio
equipment—the unbalance of the heater voltage can
give rise to hum, which it is then practically impos-
gible to eliminate.

.

The Clipper and Filter Circuits

It is not possible to go into details of these circuits,
since considerable space would be required to deal
with them properly. Acknowledgement is made to
the article by WOUCM and WOJ1H in the November
1946 issue of QST for the basic design, which
employs a single section M-derived filter, with the
constants arranged to give an input and output
impedance of 100,000 ohms, this value being con-
venient for the types of valve used and minimising
the insertion loss. 'Those interested in the design
factors are recommended to read the article by
WEBCX in the February, 1946 issue of QST 5

In the original design, a 6H6 double diode valve was
used for clipping but two miniature Westectors have
been substituted, to eliminate cathode derived hum
and to simplify the wiring. The Westectors perform
with efficiency equal to that of a valve,
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Bias for the Westectors is obtained from the
voltage-drop across the split-up eathode bias resistors
of V.3 and it is important to use the specified values,
to maintain correct clipper operation. The elipping
action commences when the peak audio voltage
reaches a value just below six volts.

A switch 8.3 is provided for cutting-out the filter/
clipper completely as, on oceasions, for purely local
work, particularly on the V.H.F. bands, the user may
desire to transmit speech of better than communica-
tion quality. Also, when testing microphones, the
filter should be cut out, otherwise the actual charac-
teristics of a microphone will be masked by the action
of the filter. In practice, the filter is left in circunit
and constructors may think fit to omit switch 8.3,
thereby simplifying the wiring.

Another switch (8.2) removes the H.T. voltage
during reception periods. Otherwise, if & speaker is
used, the microphone will pick-up the incoming
signal and the modulator will continue to funection to
some extent. Since, under these conditions, no
proper anode load exists, high peak voltages may be
generated, leading to a possible breakdown. An
autpmatic method of performing the same function
would be to fit a relay energised by the P.A. anode
current, the contacts closing some essential part of
the modulator circuit, If the associated transmitter
is operated with a more or less constant anode
current, this refinement may well be fitted, at the
constructor's discretion. In the writer's case, final
power and anode current vary from band to band
and it would complicate matters unduly to wire in &
comparatively low current relay and make provision
to shunt it when higher power is used.

Inter-Connections

In commercial audio frequency practice, a standard
impedance of 600 ohms has been adopted for the
transfer of audio energy. In amateur work, where
usually only short lengths of line are involved, there
is no reason why a much lower value should not be
employed. Further, the lower the impedance, the
less the likelihood of extraneous pick-up. In the
present case, therefore, identical transformers—the
compact Wearite Hyperloy type—are used as input
and output transformers in the modulator and pre-
amplifier respectively, the primaries showing an
impedance (at 1,000 c/s.) of 5 chms. Connection
between the two is made via coaxial sockets and a
length of } in. coaxial cable, although ‘screened wire
with rubber or P.V.C. insulation is equally suitable.

The double-pole mains switch 8.1 on the pre-
amplifier panel controls the application of A.C. to
both units and a Belling-Lee plug and socket is
provided for inter-connection of the power lead. It is
a matter of ‘convenience to which unit the actual
mains lead is fitted. If (as in the present case) it is
the pre-amplifier, the cirenit will be as in Fig. 3 (a),
using two pins. If the mains are fed into the modula-
tor (as will be desirable if the latter is mounted in a
rack) the circuit is as in Fig. 3 (b), calling for the
three pin plug specified. In either case, ensure that
the socket is the live portion of the lead, when dis-
connected, or there will be trouble !

The Modulator

The total input voltage available is insufficient for
the driver valve and rather too great for the 6J5
amplifier which precedes the driver. A degree of
negative fgedback is therefore incorporated as it is
undesirable to introduce a further gain control. The
negative feedback also improves the linearity of the
modulator and contributes to the stability.

The 6J5 valve is resistance-capacity coupled to the
driver valve. A low impedance triode is nec
at this point, to improve the regulation of the voltage
applied to the gride of the output valves. The Mullard



EC31 chosen is capable of giving adequate output
with low distortion. The anode voltage is a little
higher than that specified by the manufacturers but
the dissipation is within its proper limit.

A Woaden DTI1 driver transformer feeds the grids
of the Mullard QV05/25 (807) output valves. The
latter are provided with grid and anode stoppers to
prevent V. lil' F. parasitic oscillation. Screen stoppers
were found unnecessary.

Originally, a snag was encountered—an oscillation
at a radio frequency of about 30 ke/s. developed,
due to coupling between the 65 and the output
valves. It was completely eradicated by screening
R.19 and its connecting wires and earthing the metal
outer case of C.14. Also, a periodic damped wave
train of low amplitude could be seen on an oscilloscope
and was found to originate from. the two unused
electrodes of the Stabilovolt. The insertion of C.17
and C.18 removed the trouble.

AP FUSE 1,
oL 51 MODULATOR
——
PLUG | 3amp FusE 7
FH ||
(@ | pre-ampLiFiEr

-
AC. l
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SOCKET | PLUG 7"3.
3 AmP 1"
b FUSE 1aMP FUSE
M |
MODULATOR PRE -AMPLIFIER
" Fig. 3.

Mains inter-connection circuits; (a) when the main supply is taken
to the pre-amplifier (b) when taken to the modulator,

The anode current of the QVO05/25 wvalves is
observed on a large Pullin meter, fitted with indirect
lighting. It is quite easy to read the meter at some
distance, often an advantage.

For the sake of good regulation, the power supply,
as one would expect, employs a choke input filter,
the anodes of the QV05/25 valves being fed directly

COMPONENTS LIST
Modulator,

| Chassis and Brackets, Cat. Mos. 617 and 618 ,

| 104 in. Panel and.pair of 3 in. Handles, Cat. Nos.
619 and 635

| Mains Tﬂnﬂormer (T'.r']‘ outpuu 750-0-750 .
250 mA., 63 v, 4:mp,5m3:mp.trp!
DTMIT (with fil. windings) . aid

| Swinging Choke (CH4), type PCSI2 ...

| Smoothing Choke (CH3), type DCSI6

| Driver Transfarmer (T5), type DTI ...

| Madulation Transformer (T6), type UM3

| Input Transformer (T4), Hyperloy, type 207 .

I M.C, Meter (lllum. Dial}, 0-250 mA,, 3} In..
Series 35

I Smgla Fsuuholder and 3 :mp Fusn. Lm'. I.IIHS;

1 Conxlal Plug and Suckel List L604 .

2 Insulators, Chassis Lead-through, Cat. No. 695

2 Insulators (Mod. Qutput), Cat. No. 564 -~

2 Insulators, miniature Stand-off, Cat. No. 1019
_ 2 Insulated Top Cap Connectors, Cat. No. 562...

I Valve, type 615G (V5)

1 Valve, type EC31 (V&) ¥

2 Valves, type QV05,/25 (V7,8) ...

I Stabilovolt, type 280/40 (V9)

I Rectifier Valve, type 42744

Eddystons
Eddystone

Woden
Woden
Woden
Woden
Woden
Wearite

Pullin

... Belling-Lee
.. Belling-Les

Eddystone
Eddystone
Eddystone
Eddystone
Brimar
Mullard
Mullard -
Marconi
5.T.C.

2 Resistors, 50 ohms IF.ZS. 26)
| Resistor 3, «+  tR20) J
2 Resistors 10,000 . (RI7,23) | High Stability
| Resistor 47000 ,, (RI9) | Carben, § Welwyn
! « 100000 ,, (R2I) I watt, type
1 v 200,000 ,, (RI8) A3623,57,
| . 470000 . (R12) |
2 Resistors | megohm (R29, 30)
High St:blln::I
2 22 ohms (R27, 18) | Carbon,
| Resistor 1,000 ,, (R24) ] watt, woe “Welwyn
A3624, 59,
1 " 5.000 {RSI] 12 warte, type
3112 Welwyn
I " [ [T (nr nn.r} (R32), Wire-
wound, | watt or more
2 Condensers, 4 pF, Paper, 750 v. wk: {cal,
), type 92 ... T.C.C.
2 " 8 pF, Electrolytic, 500 v. wkg
(C19, 20), type CEIOP T.C.C.
| Condenser 25 uF, 25 v Electrolytic [CIE-?.
type CE3IC T.C.C.
] " 50 pF, 12 w. Elel:tru!ytlc {CIJ}.
type CE32B T.C.C.
3 Condensers 0°1 uF, Paper, EI:HJ . wlt; typ-!
CP465 T.C.C.
| Condenser 005 uF, Mica (CJSJ. type MIN. T.C.C.

& Valveholders (2 American 5-pin, | American 4-pin, | Britizh

S-pin, 2 Oectal),
Belling-Lee L1019), etc.

Group-board, bias batteries,

plugs

CHa

T7
CH3 pcsiz | VIO e
HINGING 4774 A T
R29 RIO lyg R c21 C22
=20
i s
Ci9 Y b
Ci7 18 A b
@ R32
METER DIAL
LIGHT
Te
T5
bb
R24

Fig. 4.
Circuit diagram of the modulater unit.
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from the reservoir condenser (.22, A further filter
section ensures adequate smoothing for other

of the circuit, the 1,100 ohms of choke CH3 also
forming part of the series dropping resistance required
for the Stabilovolt.

To obtain 600 wvolts output, it is n to
employ a transformer giving 750 volts R.M.S. on the
high voltage secondary windings. If an audio output
of 60 watts is sufficient, a transformer with a secon-
dary voltage of 650 will serve, reducing the value of
R.31 to 4,000 ohms and noting that the output load
im is ch to a value of about 4,600 ochms.
It 18 unfortunate that no full-wave mercury rectifier
valle is available capable of handling 750 volts.
Consideration was given to the use of two half-wave
rectifiers but the idea was dropped because of the
complications of providing altered filament voltage
and wattage, delayed anode switching and increased
space. One has therefore to put-up with the greater
internal voltage drop and somewhat poorer regulation

resulting from the use of a hard vacuum rectifier
valve.

The benefits conferred by the Stabilovolt valve V.9
have been discussed earlier. Suffice to mention here
that condensers C.19 and C.20 are essential—other-
wise the rated voltages are not developed.

Bias for the output valves is provided by the simple
method of using four grid bias batteries in series.
The idea of including a mains-derived bias supply
was rejected in view of its complexity (thoroughly
smoothed, well regulated, comparatively low voltage
and low resistance and impedance). Although not
shown in the circuit, it is advisable to connect one
side of the output transformer secondary to the
chassis vits a 4 pF. high voltage condenser, Care must
then be taken, of course, to ensure that connections
to the P.A. stage are made the right way round. It
is also adwvisable to conneect the chassis to a good
earth.

(To be concluded next month.)

AN OVER-MODULATION INDICATOR

By C. B. RAITHBY, G8GI*

'HIS article describes a method of providing a

visible indication when the carrier of a telephony

transmitter falls to =zero, or to some pre-
determined level, to facilitate the avoidance of over.
modulation in the downward direction. The majority
of speech transmissions on the amateur bands suffer
from over-modulation during speech-peaks, and it is
probable, too, that in many transmitters attempts
are made to exceed the modulation capacity of the
P.A. valve(s) in the upward direction. It is, however,
the former fault which is partieularly undesirable, as
it creates interference both on amateur and broadeast

uencies.

trouble arises when the carrier level dro
momentarily to zero, as the sharp ** corners " of t
wave-form produce a series of unwanted harmonics.
Before describing the apparatus for indieating over-
modulation, there are two factors which, altho
strietly outside the scope of this article, should
mentioned, as they help to ensure that maximum use
is being made of the existing modulation capabilities.
(1) The male voice wave-form is not symmetrieal,
but the penks on one side are greater in amplitude
than those on the other. The polarity of the applied
modulation should be such that the extended peaks
cause a carrier increase.
(2) Some form of automatic modulation control

{;:Iiume compression) or speech-clipping should he

The Over-Modulation Indicator

With the apparatus thus to make the
maximum use of the available modulation capacity,
the next requirement is to provide a simple indicator
to give warning of over-modulation, and the cireuit
of Fig. 1 shows how this is done.

The meter operates only on over-modulation in the
downward direction, i.e. the direction which is
responsible for interference and interference with
broadeasting. Under conditions of no modulation,
the filament of the rectifier, V1, is positive with
respect to its anode by an amount equal to the P.A,
supply voltage (say 750 volts), i.e. the rectifier anode
is at -— 750 volts to its filament. Upon the applica-
tion of modulation, the anode is still negative to the
filament, and no current flows through the rectifier
unless over-modulation in the downward direction

* * Sehoolhouse," Helpringham, Sleaford, Lines. ™
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oceurs. When this happens, the anode of V1 is
momentarily positive with respect to its filament,
the valve conducts, and a ing is shown on the
meter. R1 limite the current through the meter,
and protects it from damnge if excessive over-
modulation occurs.

k|

o+DC.

Fig. I.
Circuit of the Over-Modulation Indicator. RI, 100,000 ohms | watt;
Mi, O-1 mA. meter; T2, modulation transformer. For Tl and VI
see text.

If it is preferred to have an indication in the meter
before the over-modulated condition is reached, the
anode of V1 should be returned to a point some
volts positive to the chassis. In Fig, 2, this voltage
is obtained from a fixed potentiometer across the
D.C. vol supply bleeder, but a battery could be
used equally well, there being no current drawn
from it. If a maximum of 85 per cent, modulation
is desired, then this voltage should be 15 per cent.
of the D.C. P.A. voltage (750 volts), which is approxi-
mately 110 volts.

The Rectifier

The rectifier valve, V1, must be capable of with-

standing the peak R.F. plus the peak A.F. voltages
without flashover. Strictly, this valve should be a



high-voltage type (eg. a 2X2, Ul6 or HVR2), but
it is not necessary to use these expensive valves if
some old P.A, valves, with reduced emissions, are
available. The type used by the writer was a 35T,
which, although useless for normal service, was
quite capable of passing the few milliamps required
in this application. For lower voltages than 1,000
volts, types such as the 210, PX25, etc., have proved
succeasful,

The Transformer

Ai; th:k t,rn?nfonner, T1, also has to withstand the
total peak voltages, it must have very good insulation,
A commercinl 3,000 volt D.C..insulation rectifier
-transformer ns well as one made at home have been
used successfully, A separate transformer is desirable,
but, sinee V1 can be run at up to 25 per cent. reduced
filament voltage, the turns-ratio of the transformer is
not critical. The transformer should have a low
capacity between the secondary winding and earth,
to avoid losses at high speech-frequencies, but no ill
effects have been noticed with a normally wound
transformer.

The Meter

A (-1 mA. moving-coil meter was used in the
original apparatus, but, with suitable adjustment of
RI1, meters ranging from 250 pA. to 5 mA. could be
substituted. In the initial experiments, s Model 7
Avo was used, on the 2 mA. range. Considerable
confusion was eaused by a persistent reading of
about 05 mA. before any modulation was n.pp{ied
until it was realised that this was being caused
by rectification of stray R.F. by the protective
rectifier in the instrument. No such effect occurs
with normal meters.

When tried out, the results were so surprising—it
seemed so easy to over-modulate—that a thorough
comparison was made, using an oscilloscope, and the
indications of the device were completely confirmed.
No particular originality is claimed for the circuit
(other than the use of discarded valves), but it ean
be thoroughly recommended, and it will provide
something of a revelation to many users of telephony.

TO ANODE(S)
OF PASTAGE. -

ra ’ Fig. 2.
TheTOver-Modulation Indicator, adjusted to give a reading at
80 per cent. modulation.

100 — required modulation %,

Vg = x Va,
Ri, VI, Ml and T2 are as in Fig. |. R4 is che normal bleeder across
the H.T. supply.

For 80 per cent. modulation, Vg = ; Va,

or 200 volts with | 000 volts applied to the P.A. anodes. Suitable
walues in this case are R1 ohms and R3 20,000 ohms.

New Wireless Telegraphy Bill

NEW Wireless Telography Bill was presented
A to Parliament by Mr. Wilfred Paling, the
Postmaster General, on October 29 last. The
text of the Bill became available on November 2.
The Bill has two main purposes :—Part I provides
permanent legislation for the licepsing of wireless
telegraphy in place of the Acts of 1904 to 1926, and
Part 11 provides for the regulation of undue inter-
ference with wireless telegraphy caused by apparatus
of other kinds. X
Part I resembles the 1904 Act in its basic licensing
provision. * Wireless 'Telegraphy ' is, however,
defined more widely so as to include the actuation or
control of machinery or apparatus and to cover
more clearly modern developments such as radar and
navigational aids for ships and aircraft. The
right of experimenters in wireless telegraphy to
have licences is defined more precisely. -
Part [1 breaks mew ground. It embodies pro-
visions for controlling by regulations and enforce-
ment notices undue interference with wireless
tion caused by certain apparatus other than
wi telegraphy ap tus. 'The tions
will be made by the P.M.G. after consultation with
an Advisory Committee and will prescribe require-
ments with which such apparatus is to comply.
Clause 12 makes it an offence to interfers de-
liberately with wireless telegraphy whether or not
the interfering apparatus is itsell wireless telegraphy
apparatus,

Part 1IT contains supplementary provisions. The
ower to seize apparatus conferred by the 1904 Act
a8 been omitted but a Justice of the Peace on sworn

information that there is reasonable ground for
suspecting the commission of an offence under the
Bill, may issue a warrant for the P.M.G.’s repre-
sentatives to enter and search premises, etc., to
examine and test apparatus found there.

Annual General Meeting

In past years the Annual General Meeting of the
Society has taken place towards the end of December
and the audited annual accounts have been sent out
with the December issue of the BurLLeriy, Prior to
the coming into foree of the 1948 Companies Aet this
arrangement was in order, providing seven days
notice of the meeting was given. However, under the
terms of the new Act the Audited Accounts must be
circulated at least 21 days prior to the date of the
meeting. This means that it bocomes impossible to
send out the accounts with the December issue of the
BuLLeTiv (published on or about the 15th) and still
hold the meeting in December.

In view of these difficulties the Council, after
taking legal advice, has decided to hold the Annual
General Meeting on January 28th, 1949.

The notice convening the meeting, together with a
copy of the Accounts and the Annual Report of the
Couneil will be included in the December 1ssue. The
same issue will also include the Council Ballot
envelope and voting form,

Silent Rey

Henry Bevan Swift, G2TI—Honorary Member
President 1931-1933 -~

With great sorrow we record the death on
November 3 last, of Mr. Henry Bovan Swift, Past-

President and Honorary Member.
Next month, the BuLLeTiyx—which he helped to
‘create 23 years ago—will pay tribute to his memory.
The griel which has come to Mrs. Bevan Swift and
to her daughters will be shared by radic amateurs
everywhere.
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INTERFERENCE TO TELEVISION
BY SPEECH EQUIPMENT

By C. H. RANFT (G5RF*)

LTHOUGH the matter referred to in this article
A concerns interference to a television receiver, it

can apply equally well to ordinary B.C.L.
interference. The television case is, perhaps, more
unusual and, to the newcomer, more surprising than
its well-known aural counterpart, for it seems almost
incredible that one innocent-looking 10,000 ohms
registor could be proved guilty of ecausing such
strange patterns to appear on a distant television
sereen.

Location

The writer's station is situated in flat country,
some 70 miles from Alexandra Palace, and the
signal strength on both sound and vision channels
is naturally very low. Television sets in the lower-
price groups do not normally give readable signals
unless fitted with a pre-amplifier, and the set in
use was, in fact, a Muwrphy Model V.114, plus pre-
amplifier. In this set, the vision L.F. is 13.5 Mec/s.,
and its aerial consisted of a vertical dipole with
reflector, about 30 feet high, located some 200
yards from the shack.

At GSRF, a 75— 80 watt transmitter was in use
on 28 Me/s. only, connected by low impedance lines
to & * Lazy-H "' array and a three-element rotary
beam. The A F. section of the transmitter consisted
of an L63 and an EL33 followed by two K18C's in
Class AB2 push-pull, the latter being shown in the
circuit diagram of Fig. 1. 100-ohm sereen and plate-
stoppers were added later, as an additional precaution
against parasitics. The station 1s located between
the viewer and Alexandra Palace.

The Effect

The transmitter had been in use for many months
on W, with no report of interference, but on the
same day as the modulator was completed and put
into service, a report of severe interference to the
neighbouring television set was received. An investi-
gation was made, with a colleague operating the
transmitter, and as soon as modulation was applied
to the carrier, serious interference was produced,
taking the form of groups of ** streamlined "' dots
darting across the screen from left to right, about 5
dots across and 4 down. This ** movement of dots
appeared to follow the speech peaks, although no
 interference was noticeable on the sound channel.
An attempt to convey the appearance of the inter-
ference is nade in Fig. 2.

Lowering the A.F. gain control reduced the
brightness of the dots, and their number, but not
their spacing, and even at the lowest modulation
levels, some interference remained. At no time was
the synchronisation disturbed, the picture remaining
intact behind the dots. Several widely separated
frequencies in the 28 Mec /s, band were tried without
affecting the result. The earrier, or the 45 Me/s.
component of it, could not have been responsible,
it was argued, because no interference was caused
by C.W. transmissions, and direct break-through
from the main signal was not the cause of the trouble,
otherwise interference would alse have been caused
on the sound channel, which is nearer to the trans-
mitter frequeney than the vision.

The advice of a television design engineer was

* 80 Dulwich Rt;ud Holland-on-Sea, Essex.
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sought, and he expressed the opinion that the pattern
might be interpreted as being due to a parasitic
oscillation, possibly at some multiple of the frame
line repetition frequency, presumably indicating a
very high ** audio " frequency. The shape of the dots
could be explained by the wave-form of the oscilla-
tion.

+300 v

+ 600V

MODULATION
TRANSFORMER

HT-
E:{:ﬂ-i-
Fig. 1.

Circuit of the final audio stage which proved to be the cause of the
interference to a television receiver situated 200 yards away.

63v.LT

It seemed unlikely that an oscillation at this order
of frequency could be generated in the P.A. stage
itself, if only because no components in it were of a
suitable value. At the same time, reports were being
received of poor quality, and this was confirmed on
the monitor. Irrespective of audio level, speech
peaks produced a *'splashing” or ** breaking ™'
sound. An investigation of the modulator equipment
seemed to be called for, with a view to finding an
unwanted parasitic oscillation.

The Cauose and the Cure

The early stages were tested with the aid of a pair
of 'phones, and they appeared to be perfectly
satisfactory. The KT8C's were checked for balance.
and a diucl‘epﬂncy of 30 per cent, in atnnding current
was discovered, IRestoration of the balance was
effected by applying a slightly different bias to each
valve, a procedure which produced some small
improvement. The * full-drive ™ currents were then
checked and considerable unbalance was again

(Condinued on page 114)

- N

Fig. 2.
“ 4 Sereamlined ° shaped dots, dmlnﬁ across the screen from left to
right.



A COMMUNICATIONS SUPERHET
FROM THE T.R.1196

By R. M. BAERLEIN, BRS14639

i receiver to be deseribed was built-up largely
from the parts of a Government Surplus T'rans-
mitter-Receiver, Type T.R.1196. Attempts were

made to convert the instrument as originally manu.
factured, but as the result was not very satisfactory,
it was decided to affect a complete re-build, using
as many a8 possible of the original parts.

Circuit Description :

The eircuit of the re-built receiver is given in Fig. 1.
The R.F. valve, an EF50 (VR91), waa taken from
the original transmitter section, whilst the miger
stage uses the original EK32 (VR57). The coils
are Denco Ranges 2, 3, 4 and 5, tuned by a 160 pF

ganged condenser obtained at 5s. from surplus stores.
Although this condenser does not give a continuous
frequency coverage (the coils are designed for use
with 300 pF tuning condensers), the frequencies
covered include all the amateur bands from 1-7
to 30 Me/s: (Details are shown in the asccompanying
Table.) As a.point of interest the coils are priced at
4s. 2d. each.

The R.F, stage is tunod by a sepurate condenser,
sinee difficulty was experieneed in obtaining a 3-gang
of suitable capacity. A 3.gang condenser could, of
course, be used if available,

Bandswitching is accomplished by the aid of 4-way
switches, suitably banked, removed from the
T.R.1196. Detection and A.V.('. are conventional,
using the EBC33 (VRS55) double-diode-triode valve

C

e

— 250V
swi

\sw2

Fig. 1.
Circuit of a Communications Receiver buile from the T.R.1196. The figure in brackets after each component indicates the quantity taken
from the T.R.|196. Positions marked ** X *' are for wave-change switches (not otherwise shown in the eircult). CS5 is the * padder ** (see

-
Cla-c 3—30 pF Trimmer, Cl0a-b  8uF 300 v, Electrolytic.
Cla-r | nE. Cll 30 pF.
Cia 160 BF Variable. ci1 2—4 pF (1),
Cib-c 160 pF (2-gang). Ccl3 100 pF (1).
Cc4 500 pF. Cl4 75 pF variable (1).
cs Md‘: ry IFTI Denco IFT&B /465.
Céa-b 200 pF (2) IFT2 ex-T.R.1196 " T2."
CTa 05 uF. IFT3 ex-T.R.I196 ** T3,
C7b 05 uF 350 v. Rla-b 2500 (2).
CBa-b 25 uF 15 v, Electrolytic. R2 150 (.

Table), a different capacity being wsed for each range.

R3 500K Varlable. Ri2a-c [s].4

Ra-d 50K RI13 10K WVariable.
RS5a-c 470 R4 5K | weatt,
RSd 470 | wate, wirewound, variable.
Ré 56K Vi (VR 91) EF 50
R7 25K (. 2 (VR 57) EK 32
RB8a-c 5K (). Vi, V4 (VR 53) EF 39
R9a-d 250K 2). V5 (VR 55) EBC 33
Ri0a-b 100K 2). V& &V6 or (VT 52) EL 32
Rllab S00K ). v7 (VR 56) EF 315

Note.~VWhere ratings are not stated, resistors are j-watt and condensers are 150 volts working.
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from the original receiver. An extra stage of L.F.
amplification is incorporated, using an additional
465 ke /s. transformer (such as the Denco IFT6B /465).
The output stage can make use of the EL32 valve
from I;he transmitter, although a 6V6 is shown in this
position in the circuit.

Tone control is obtained by by-passing the higher
audio-frequencies at the anode of the output valve,
('7b being rated at 350 v. working, in order to with-
stand the of the H.T. plus the peak audio
voltages developed. The B.F.0. uses the EF36
(VRA6) in a conventional circuit.

g-@ LFT3
D

¢ QO |IFT2

e |0t0|-
Y QC,,)LIE 3 |
@ ©
MIXER 2&&“ c2
e e T ™ ™
o8 : Ak LET.I
2 4 1T

Fig. 2.
Lay-out of the Canverted T.R.1196.

Construction

The construction was carried out on a chassis
measuring 12 in. » 10 in. x 2 in., leaving ample
room to sccommodate power uupply components if
required. The ganged condenser was mounted on
ita side, and the separate R.F. tuning condenser
above it. This necessitated fairly long leads for the
latter, but did not appear to be detrimental to the
performance of the set.

Two of the 1 -+ 1,4 -1 pF metal.cased con-
densers wero used for by-passing, but separate - 1 wF
condensers were used in the R.F. and mixer stages.
Several of these -1 uF condensers had to be provided
in addition to those taken from the T.R.1186, as also
were about eleven resistors and the three potentio-
meters (the originals, having short spindles, are
unsuitable for panel-mounting). The contacts of
the two 2560 ohms relays were combined in such a way
as to form o double-pole double-throw nerial relay,

C.W.0sC.

HND SWITCH

GAIN AFGAIN

Front Plﬂl‘-lf;lr Conversion.
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TuNING CONDENSER. OSCILLATOR,
Deneo
Range
Coil, 10 to 160 pF | 39 to 324 pk* | Padder | Trimmer
+ strays 20 pF.| <+ strays 16 p¥.,| (CB). (Cle).
1 *715 to 1:66 | -515 to 1-515 4 440 25
3 225 to 5-1 1-67 ln 50 1,140 3-8
4 6-9 to 15-8 5 to 1 3,250 1-56
5 14-45 to 33-4 | 10- 5I.r13:| 5 nil 8L
All frequencies in Me/s,  All eapacities in pF.
Colowr Code; Mlee, RV, and acrial coupling. Yellow,
mdxer and mu;nllna to R.F. Red, oscillator.
Variation of irun cores gives == 15% changoe in ‘inductance,
* As specified by makers.

energised by placing the windings in series with the
H.T. line.

The B.F.0. eoil, condenser and grid leak were
mounted on top of the chassis, suitably screened.
The position of the B.F.0. tuning condenser is
ciqumdant on, among other things, the type of main
tuning dial used.

Operation

In operation, the receiver has been found extremely
sonsitive and selective. Slight instability at first
was cured by adding a - 0005 uF condenser in parallel
with each of the « 1 @F R.F. and mixer tubular by-pass
condensers.

Thé cost of the conversion amounted to very little
consisting mainly in the purchase of the tuning coils
(£2 10s.). No doubt many constructors will wish to
incorporate their own ideas in that direction when
planning a similar conversion.

INTERFERENCE TO TELEVISION
(Continued from Page 112.)

observed, in spite of the fact that the no-load
currents were equal. It appeared that unequal bias
was ** piling up "’ on one valve, due to the voltage-
drop across a resistor carrying grid current. A quick
check disclosed the fact that one of the 10,000 ohms
resistors (checked before installation) had altered in
value to 150 ohms, and after replacing it, the quality
was found to be entirely satisfactory.

This turned out to be the answer to the television
intorference. A careful series of tests, one with the
carrier deliberately heavily overmodulated. showed
no interference at all.

Some Good Advice

The moral would n}i;:venr to be threefold :—(1) If
reports of poor speech quality are moawad don't
put telephony on the air again until it is cleared up.
(2) Before inserting traps and filters, and before
searching for 45 Mec/s. emissions, look for lower
frequency components. The small amount of 45 Me/s.
radintion may be harmless until it gets modulated
with excessively high-frequency sidebands. (3) When
monitoring a transmission, listen beyond the normal
speech sidebands. If any strange noises are heard,
find out where they are coming from.

Some doubtful points arise in attempting to deter-
mine the exact nature of the interference. How does
tho parasitic oscillation reach the television set—by
modulation of the'45 Me/s. component of the carrier,
or by the 14 Me/s. component, modulated, entering
the 13-5 Me/s. I.F. 7 Is it a matter of sheer luck
that the parasitic frequency interferes with the
vigion, or will any excessively high sideband frequency
cause it ¥ Perhaps in the future, when television
becomes more common, questions like these will
soem elementary, but in the meantime they must
remain unanswered.



A USEFUL 7-RANGE D.C. TESTMETER

By L. TRANMER (G6TG)*

HE design of this instrument centres around a

Government surplus moving-coil voltmeter. Built

into a amall case, about 4§ in. % 3§ in. X 2{ in.,
it provides a very useful multi-range D.C. testmeter,
small enough to be carried in the pocket.

A miniature 2-pole 6-way switch performs the
actual switching, and a small 200 ohm potentiometer
acts as o zero-adjuster. . The meter has a 5 mA.
movement (F.8.1).), snd it was decided that the
most useful ranges obtainable from six positions
would be three voltage ranges, two current ranges
(on the same switch position, with the aid of a pross-
button switch) and two resistance ranges, one high
and one low. These ranges can be seen in Fig. 1.

The original meter read 0-50 volts, and it was
found convenient to retain the existing scale for all
measurements except resistance, by mentally adding
noughts where necessary. After checking that the
full scale deflection of the meter takes the rated
3 mA., the meter should be opened, and the series
resistor removed. 'This resistor, which has a value of
10,000 ohms, is retained, and incorporated in the

M R =R M
gy s 2 3 4 [ Re
Rs
I \ 6 -E
L Si
6 lo — N
5 =
-] 3020
J \ :

1

—_ -+
p
LEADS = RESS FOR S5mA.

Fig. 1.

General ¢i cuit of the Testmeter. S3 operates only when 5y s In
pasition (4), and provides the 5 mA. range. Rj Is the zero-adjuster
for ute on the resistance ranges (5) and (6), and Ry s the mA,

shunt, Ry lsthe resistance originally included internally In the meter,
Ronges: Components:
(1) 0—>5 volts, Rl 1,000 ohms § watt.
2) 0=—50 volts, R2 10,000 ohms § watt,
(3) 0—500 voles, R3 100,000 ohms 2 watts,
{4) 0—50 mA. R4 400 ohms § watt,
0—5 mA, (with 53 open). RS 200 ohms Potentiometer.
(5) High ohma. R& See vext,
(6) Low ohmas, M Meter (200 ohms per voit).

cireuit for the 50 volts range of the Testmeter. The
5 volts range requires a series resistor slightly lower
than 1,000 ohms, and the 500 volts range 100,000
ohms. The latter should be capable of dissipating
2 watts, so that it is only slightly over.run when the
meter is reading between 450 and 500 volts. N4 shunt
is required for the 5 mA. current range, and the 50
mA. shunt is made-up experimentally from eithor
resistance wire or thin copper wire, until tho meter
reads one-tenth scale. The value will be something
under one ohm, depending on the meter in use.

The values of the series resistors can be found by
experiment (using batteries or accumulators of known
voltage), or by ehecking against another voltmeter
placed in parallel with the series resistor and meter.
Because of the fact that most commercial resistors are

* Wandncorth, Scalby Road, Burniston, Searborowgh, Yorks,

Fig. 2.

The T-range D.C. Testmeter. All the resistances are mounted on

the bakelite terminal-strip on the right, which iz held in position

clear of the metal sides of the case. An Eddystone die-cast box Is
used to house the meter and other components.

of 20 per ¢ent, tolerance, it may be necessary to
place a second resistor either in series or in parallel
with the chosen resistors in order to make up the
necessary resistance accurately.

The resistance measurements on the Testmeter
were designed to range from 10 ohms to 20,000 ohms
and from 1 ohm to 500 ohms. Rather than endeavour
to ink-in a number of resistance values on the existing
dial, the writer preferred to check o number of known
resistors, Bnd plot a graph from the results. As a

(Condinued on page 116)

Fig. 3.
Front view of Testmeter.
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The Station Behind the Call
G2DRY*

A view of the home-constructed equipment at G2DRY.

MODERN amateur station with 809, of the

entire equipment—including all chassis and

cabinet work, mains transformers, chokes,
variable condensers, coil holders and a semi-
automatic key-—home constructed from the raw
materials is decidedly unusual, Especially so when
the finished product displays such neat professional
lines as the gear at GZDRY of Fpsom, Surrey,
Perhaps the astute amateur will already have begun
to suspect that there must be some link with the
already half-forgetten era when the short-wave
enthusinst had, perforee, to combine the duties of
designer, engineer and mechanie if he wished to share
in the first exciting days of ** 100 metres and below.”
Nor would such a guess be far wrong for, although the
call was not obtained until 1938, G2ZDRY was
struggling with G.P.O, application forms as far back
as 1921 when it was almost as difficult for an ordinary
citizen to persuade the authorities that he was
capable of being entrusted with an experimental
receiving permit as it later became to obtain & trans-
mitting” licence.
~ But all the patience learned in the early days must
‘have been required when, just as a full radiating
licence was about to be granted in September, 1939,
the war put an end to all thoughts of Amateur

Radio. With the resumption of activities in 1946,
G2DRY—in company with many others—took
one look at the long-impounded apparatus and

promptly decided that most of it was fit only for the
junk box. Suflicient parts, however, were salvaged
to permit low-power operation on the 28 Me/s,
band while work proceeded on the new rig and, by
easy stages, the station assumed the layout depicted
in the accompanying illustration,

The Present Equipment

On the top shelf, lefthand side, is a compact
switching unit so that any aerial can be used on either
transmitter or receiver at will,  Standing on this
unit is an artificinl aerinl for transmitter testing
and at the side an absorption wavemeter using
plug-in coils with a flashlamp bulb indicator mounted
on the top, Next comes the main transmitter contain.
ing o conventionul BL6 erystal oseillator with three
switehed erystals or V.F.0. control. In the latter
position the BL6 acts as a buffer or doubler according
to the band in use. The power amplifier is a single
807 which ean be run st 65 watts input on four
bands: 3.5, 7. 14, and 28 Mc/s. though power is
usually reduced to 20 watts for the two lower
frequency bands,

oT. W, Lee, * The Nook", 1 Great Tatlenhama, Epsem, Surrey.
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The V.F.Q. seen to the right of the transmitter is
built into a screened box and consists of a 6K7
E.C.0. with a 6V6 untuned buffer stage which provides
more than enough drive. On the right is a low
power 6V6-6L6 transmitter for the 3-5 and 7 Me/s.
bands. The keying of both crystal oscillators and
V.¥.0. is accomplished by the grid block method
arranged so that when the key is in the raised position
the grids are coupled through one megohm resistances
to the P.A. bias supply.

On the lower shelf is a 3}in. oscilloscope complete
with wvariable time base and sweep amplifiers.
Next is a stand-by ‘three-valve straight receiver
which covers all amateur bands up to 60 Me /5. using
plug-in ecoils. On the right of this set is the main
receiver with four switched bands covering from
1.6 to 32 Mc/s. This receiver is also of T.R.F. design
but with four wvalves and a self.contained power
pack. Low frequency filters are fitted to improve
zelectivity and to facilitate break-in operation.

The cabinet on the extreme right contains
combined frequency meter, monitor and substandard
employing an EF37 100 ke /s. oseillator, a 6K7 E.C.0.
tuning from 1:5 to 2 Me/s. and a 6L7 mixer and
amplifier. The outputs of both the stand-by receiver
and the frequency meter are coupled to the audio
output of the main receiver in order that either
receiver can be used or the transmission monitored
on the main receiver speaker or by headphones
plugged into any of the output jacks on the three
units,

Power Supplies

All power supplies are installed on a shell under
the table. The transmitter power pack can deliver
outputs of 850, 650, 400 and 350 volta at 200 milli-
amps allowing wide choice of voltage and providing
ample reserve for future developments. Also incor-
porated is a variable D.C. ouput supplying up to a
maximum of 250 volts of negative bias. The shell
also holds two more 250 volt power packs, one for the
three valve T.R.F. receiver and the other for the V.F.O.
and the frequency meter. The two switches on the
front edge of the table control the mains supply and
in the event of an emergency the entire equipment
can be switched off immediatély.

The aerial system at present in use consists of an
85ft. end-fed Hertz suitable for operation on any of
the four bands. In the roof space are three half-wave
dipoles, one for 14 Mc/s. and the other two mounted
at 80° to each other and used on 28 Me/s.

D.C. TESTMETER (Continued from page 115)

rough guide of what may be expected, the following
figures are given :

High Oluns 20K | 10K I 4700 | H0O | 5O
Seale Reading , 127 | ae

e P g .
Low Ohms 5

Seale Reading

The eireuit is given in Fig. 1. The switeh 8, shonld
not be laft in the No. 6 position (Low Ohms) as this
causes a continuous drain on the battery. The latter,
incidentally, is a 3-volt No. 8 type, with connectin
wires soldered directly to its terminals., The genera
layout and construction will be seen from the photo-
graph in Fig. 2. Fig. 3 shows a front view of the
completed meter.

Altogether, this little instrument has proved
extremely useful, and well worth the time spent on
its construction.



THE MONTH ON

By A. O. MILNE (G2MI) *

FORTHCOMING R.S.G.B. CONTEST
Nov. 27-28 Top Band.

Final Finals
PROPOS our remarks last month, regarding how to make a
contact (1) we have had some correspondence from members
i who admit to having broken into Q30°s quite unwitiinaly,
because after walting for the contact to end they have been caught

out by a series of finals, final fAinals and Anal final finals | When
a station states ** This is . . . . oif and clear with G . . . . and by
on the band,” one is entitled to assume t

i= the rrf"l‘l !‘mlll.l unethical Ill -n.]ll.lul

Let s ”Il re-
ol and elear ™ and
There are two sides to every question ... .

e
Ilu.rr is alﬂl in progress \\ilh s rh & of finals.
fore be quite definite when we say we are *
shut op ...

Note to Americans

When vou eall * CQ Europe ™ on 28 Me/s., please don’t say
“ and tuning from 28 Mo/ s up.” This is a direet imvitation to the
unserupulous to put their phone Into the C.W, portion of the
| . Please adopt the expression * tuning from 282 up ** and
give the C.W. chs Incidentally o large number of G
stations now operate botween 2007 and 30 Me /s, so don’t forget
the high end of the band.

Maritime Mobile
One or two UK. amateurs have been operating ** Maritime
Mobile " due to some misunderstanding, These have now been
advized to elose down pending the outeome of negaotintions by the
Society., Meanwhile, several other countries appear to I-r-llt enginigg
matenrs for MM, operntlon, The number of 1.5, Mari-
titne enlls i2 2teadily Incrensing and theee s gulte a thelll tuln»nnl
out of working these stati . GECT hins contacted o number
recently on 28 Me ‘s, and here 15 some information about a few
of them ;—
WBYYT .. KBS

WDIAX .. 8.S,
WIPPH .. 88"
_:\I'rk-u,

iibbes Lykes.”  Worked in Persian

Worked off Mozumbigue.
Worked off East eoast of

Pendleton,”
Explorer."”

WOKRW ¢ Almeria Lykes." Worked off Rhodes.

WiHAXI - Fadlerton Hills,” Worked off Ma

WiLCFK ‘ ']'r‘.'llpl' Archway." Waorked In li.r-drm
all

WILAP 8.8. " Clyde L. Seavey."” Worked off Malta.

The * Gibbes Lyk ko gk * Cape Arch-

erka
way * are all owned by Lykes llmﬁ New Orleans, La.

Notes and News
ZCGI L has QSL'd 100 per cent.
He will be glad Lo send again to any
his eand. QTH is 59, Hurstfield Crescent, Hayes, Middlesex.
BRS11404 seems © ard everything this month. On
28 Me/s. HLIAD, AE, AR, AY, BD and CC put Korea on the
map. Other good ones are ZPTFA, FFSFP at  the
airport Dakar, French West Africa, WOMCF /('] and WIFMV
Iwojima. He mentions that a number of W's working on 27
Me/s, call = C) eross band * and listen for replies on 28 Me/s,
By the way, the W's are allowed to work duplex "phone om 27
Me/s. On 14 Me/s, ZK1AS, ZDISW and K have all been
eopied on "phone between 1500 and 2200 G.M.T.
'ill anyone working VPSAD please ring G2MI on Hurstway
1877 as he has some information for him. The next mail is not
until February. VRIRE.

but still recelves reguests.
e who has not vel reeelved

lucidentally 200 ¢ BA D for contacts

dating bark to early me of the lueky ones ¥
ZCBUN on 14, o personnel e oo, Hotel des

Rose, Rhodes, Greece nlu! Ay hie I||un| of other frequencies

"U!.-\ltl.l.- the amateur bands,
We are informoed that amateurs in Palestine now sign 4X4 as n
srefix. Calls such as SX4AN, IXAAR ete, are pow being heard,
"his seems directly contrary to the International prefx sehe
Whither the eall prefix hns been allocated by internat
agreement or just adopted loeally is ot clear ot present,
The Atlantic City Regolatlons state that Call Signs in the
series 4XA-4ZZ may be alloeated, but as far as is known
serfes 4X4 is unauthorised. It is |1m-nl1al that the serfes has been
allocated for military purposes bn which ease the prefix should
not be used by amatenrs,
ST20H aeknowledges all .|r[.1 dand (s0° ~
not received his card should wreite to K, /O,
324 Wing, 11.;\1- Station, Deversior, M. h l' "BRS107E0 at
Shruba, M.E.L.F, has to contine himsell to recepiion. He has
copled many D‘a on 7 Me/s, Including G5LP (i‘plhn and G2VE
(559). His formidable lst of calls heard, shows whit you ean
hear if you don't waste time calling them ! G2LU hins added
three nice ones to his collection VEOBT Papun on 14,100, VIPSIM
on the L.F. end of the C.W., band and HL1BA on 14,050, He also

® 29 Kechill Gardens, Hayes, Bromiey, Kent,

i

\!I\ulll who hins
. Honey, H.Q.

AROQOUND THE EMPIRE.

By fitting wooden shelving above the operating desk, VKSBZ, of
Adelaide, is able to arrange his equipment conveniently, whilst
leaving the table clear both for constructional work and a comiartable
operating position. He also has plenty of space for technical books,
Tools can be kept close at hand in the nest of drawers,
*

has LULZA's card. ZSLIB is ex-GM3ARW and is lnoking for old
Iriends. ‘1““\ A is now ZLIMP and §s also on the look out for
G's. BRS16040 writing from the Britlsh Embassy in Kobul,
nssures us that there are no amateurs in Afghanistan, YASB |s
a ™ phoney,” as we sald,

EPSH wps QRT from August 20th, Al eontacts have boen
confirmed.  He will shortly be on the ale again with snother
“exotic” eall, MDSPS is now BRS17270 and |8 another 100
i‘-"runt lJ"'T wn, including 8.W. L, reports, His nddroess is now
Mr. P C, U Vale Mount,” Langham 4., Bowdon,
Cheshire.
i2UA, hopes soon to be on with a VES eall, Good luek OM
G3IYM is much in demand in New England by W's who get him
to waork thelr frst G for them ! Hin tirst call across the pond
raised GHYM ex-VQ3EDD. He ean be heard quite often from
WIQEZ on 28 Me/s. GMEMS has worked ZPTAF on 28 Me/s,
|1|‘10!l( Q5L ria Box 654, Ascuncion, Pamguany, The gnostion

* Does he Q8L ¥ " GZIN, using ’uall-snuull\ worked DELI
u!l 1.7 Me/s. durl!lg daylight. The QS0 was solid for

L

APX remarks on GDY’s first l,l\l.) Ao,
Hi \\nrlwd GHEDY /M on M:n 3, 14 2
He sent a card to the address gi
ledgement (but no QSL) from a Miss E. M. Ense
House, Morecambe Bay. He wonders what s tl

From the GG6RH bag ﬂh':n- the following or wne = FFsFP
28,280, HCZOT 28, 300(QSLs), WTILE /K X6 25,500, WaYOT /s
32550, VPSAR 23300, VRSPBD 25,400 (QSL'5). Tols latter
station puts in a rems I.r|\<1|l|t signal around midday with abont
40 watts input. On C.W, GERH offers VRZAP 14,155, VRZBD
14, 1"“ LZKZAA 14,125, h\li"l‘ 14,080 and CZZAC |l 12

i I galn ng 25 watis on 14,00, and

S1CW are both good f BRS16940 has heard
CIET in Canton on 14 Me/s. and says KGADO w Ih 600 watts
and & fantastic aerial array puts in a good sign. 5 Me/s.

BRS7594 gives the QTH of HP1LY as Herman Luria, Box 01,
Panama City, and of \\ 2WMY/CO on 25,840 ke/s, as J, M,
Clossom, Box 10, v , /o, F. P 0O, san Francisco,
ZCIAZ is another s 25 Me /s "phone.  Our ald friend
Fric Trebilcock B}:.Rtil'.li. now settled in a house of his own,
says MPABAB is O.K. and QS8L's. His is the same as VS0GT
but has a rather unstable si;:'ual Erie continues to hear lots of
G's on 7 Mc/s. and also [ South Africans but remarks
that he L\Lr!n-ﬂ.rsu GV a Z
iF poar 7 Me /s band ! Wt with Rssian Commere “lals,
Spanish Broadeasters and the ILB.C,, it Is just o idog- fight, It
wotld be interesting to know what percentage of the Worlid's
population ever listens t these brondeasts, [F every short wave
broadrasting station has ope Hstener per Kilowatt per hour we'd
D surprised.

When we think of the peaccable use that we nsed to make of
thiz band, even If we did QRM cach other, 1t s leondeal o lsten
now,  uossian and B, B.C, on adjneent ehannels eacl giving thelr
version of the same thing and the rest of t vorkl not giving a
hoot either way ! We sigh for the days when news took several
woeks to reach Inrtll.n capitals and when nternationnl relations
wore conducted by diplomats instead of Tanatics with micros
phsnes and 500 Kilowatts !

.f Wirtley
X planatbon ?

-

-2

Congrats
@To Mr. and Mrs. Maurice Frost BRS10234 on the safe arrival
of Rosemary Ann “ Jdack " Frost was the stalwart who took
over the QSL Burean durlng G2MIs vacation and s now
studying for his ticket.
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AROUND THE VHF’s

By W. H. ALLEN, M.B.E.( G2UJ)*

T Is & pleaging to record that activity still continues on the
58 Me/s. band despite the migration of many old timers to
145 Me/s. Conditions have been very good on many

oceasions recently, partienlarly in the late evening, and some
fairly distant stations have been logged by the writer who. as
previously stated, s situated wvery unfavourably for VHF
working,  Outstanding among these stations has heen GIHW /A
of Teignmouth, Devon, who has been heard at good strength
several times during the past month when no other transmis-
sions have been andible from the same area,

Six Metres

Without preliminary wru'nimz the G, P.0. announced last
month that those who were authorised Iast winter to operate
on 6 metres would be allowed to use that band up to December
41 next. We have not yet heard of any DX belng worked on that
band this winter.

French FiveMetre Contest

The first of three contests arranged by R.EF. took place on
October 23 and 24, and coineided with a spell of first-rate pro-
pagation conditions which lasted until Iate In the afternoon
of the 24th. Many contacts were made with British stations,
the outstanding performers being GEHW/A and GIAVF, both
in the Torguay area. Their hest DX was FEYZ (Nancy) at
455 miles—thought to he a French record for the hand—and
FOFT at 350 miles, both at excellent strengths,  In all SHW /A
made 12 contacts, 3AVEF 10, and another I'urquuv station,
2000, six during the week-cnd. Al reported that signals
beamed wnusually sharply. In Tunbridge Wells G2UJ heard
and worked FSNW and FAZF who were both slightly stronger
than usual. The following statlons are known to have been
active -—F3CA, DO, BBY, GH, L0, NW, OL, QL, Y¥and 9F7T.

Five Metres

G3WW (Wimblington, Cambs.), now with 32 counties to his
credit, also remarks upon G3H { ‘s eonsistent #gnal, and
aays that he Intends staying on five until thrown out!
GM2HIK (Forfar), together with 2000, 2DRD and three BRS
members, operated portable during the Field Day on September
26,  Weather was extremely bad, and on one occasion
the torrential rain found its way into the converter and
it the station off the air for a period.  Despite these dithenlties,
wwever, they managed to work GW40S/P at 232 miles for n
560 report, besides a number of GM stations. There would
certainly seem to be no lack of enthusiasm for the VHE's among
our Forfar members. We understand that an attempt was
made on October 17 to establish 5 metre contact between KIS
in Dublin and GISST in Belfast, but so far noe news has bheen
fortheoming as to whether their efforts were suceessful. Tt is
unfortunate that lack of notice prevented ns from g g puli-
Heity to this test, but reports from anyone on this side of the
Irish Sea who heard EISP on this, or any other, oceasion will
be welcome,

Two Metres

GIAHEB (Slough)—we unfortunately gave
last month—~fonud Qetober 2 a good day, and after listening
to a QS0 between GH5BY and GEDH succeeded in raising the
Peven ztation just before he faded out about 2200 GMT.
Rignals were 550 both ways,  Following this contact a move was
made to 5 metres where conditions were also found to be good,
and the Im,mm: of an Italinn commercial station was heard
on approximately 50-6 Me/s, but only when the beam was
directed towards the north. No other European t-tli'l Is
were heard at that time. Ab Jeast three statjons—GIXV,
3BK and 3WW-—are active in the Cambridge area, but so far
they have heard Httle on the band apart from one another, and
suggest that the London stations might turn their beams in
their direction now and again,

Some months ago we recelved a most informative letter from
Mr. William L. Smith, W3GKP, of Silver Spring, Maryland,
dealing with varions aspects of 2 metre operation. We have
purposely refrained from gquoting extensively from this letter
until we in thig country had obtained some experience of the
band, but we feel that readers might now appreeiate some of
Mr. Smith's remarks, bearing in mind that he has been active
on the band sinece \mvmlmr 1445, In the light of much
experience with various forms of transmitter and receiver,
FGKP considers that the MO-PA type is just not worth the
trouble, as modulation of the PA produces such a reaction on the
uscillator that the overall effect is little better than & good modu-
lated oselllntor, and as such is uhnml unreceivable on a superhet .
with any pretence towards selectivity., A really well-designed
M.0.-B A-P.A. transmitter offers some improvement, but is
still & lomg way hehind erystal controlled apparatus. He has
found the best C.0.-trebler to be the 8AGT, with the 6ACT/1852
second, and both better than the 6V6. Quarter-wave rods
$in. in diameter and spaced 1 in. and tuned by a shorting bar

ot a variable condenser are recommended for the tank
circuit of push-pull outpmt valves sueh as the 815, 820 and 832,
Fine tuning may be carried out by means of a l‘ollfer vane placed
between or close to the rods at their low potential ends.

* 32 Earle Road, Tunbridge Wells, Kent
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his call as 3AMUEB,

Passing to the design of & converter. stress is laid upon the
necessity for suiticient R.F. galn ahead of the mixer—the SAKS
bias proved its worth in both R and mixer positions—uwith
an additional high-eMeiency LV, stage between the mixer and
the input of the associanted communications receiver should
the latter be either lacking in R.F. stages or R.F. gain. Careful
adjustmont of the acrial coupling and of the mixer operating
conditions shonld enable the signal-te  ratio to be Improved,
but it should be remembered that this state of affairs is not that
which gives the loudest signals. To this end a weak, tone-
moddulated signal, and plenty of patience are the chief ingredients
for suecess, Discussing results, SGKP has found that under
normal conditions five metres has o considerably greater range
than two, but that the latter band opens up for tropospherie
DX more often than does five, and that under these cirenm--
stanees the maximum range appears to be greater,

The 2,350 Mc/s. station operated by GICBN /P at High Salvingten,
Sussex, when a distance of 13 miles was covered. Using the same
gear the record now stands at nearly twice this distance.

The 420 Mc/s Band

The expected spate of reports following the release of this band
last month has not materialised, and if any outstanding results
have been obtained we have yet to hear of them, G2ZFKY and
G3CU, both of Dulwich, London, 5.E. 24, were In two-way
communication at 18,46 G.M.T,, October 30. Distance 1§ miles.
Each tra tter employed a nuir of CVG's working as a push-
pull tripler. Input was 8 wattz and the transmissions were
erystal controlled, Receivers were modified R1204's and aerials
vertically polarised beams. There is no direct line-of sight
between the stations, GZRD (Wallington, Sy.), is on the band,
bt g0 far has made no contacts. He m:mld appreciate co-opera-
tion from anyone in his locality.

2350 Mc/s Record Again Broken

The 2350 Me/s record has again been broken by that enter:
prising team GICBN and 81H with the establishiment of two-
way ‘phone contact between Ealing and Leith Hill, Surrey, 2
distance of 24-4 miles.  Signals were B5 S50 both ways, and a
move was made by 81H to the Devil's Punchbow] at Hindhead,

5+5 miles from KEaling, From there signals were R5 55 on
\I,l W, but mmfortunately line-of-sight working was impossible,
and contact was made in one direction only. Hearty con-
gratulations to all concerned, and may we soon be able to record
an even further extension of this record.

The closing date for the Deeember issue will be Wednesday,
Novemher 24,

OUR FRONT COVER

FOR the purpose of lining-up receivers operating
on the new V.H.F. bands, there is a great need
for a compact, stable, and economic signal source.
This need is fully met by the simple and inexpen-

sive oscillator illustrated on the front cover. The
circuit employs a Mullard Type ECC%1 miniature
double triode and, when used in conjunction with
Lecher wires, it enables V.H.F. receivers to be

lined-up, easily and accurately. The device,
constructed by Mr. W. A. Searr, M.A., (G2ZWS),
was fully described in the October issue.



Band Planning

DEAR SIR,—No doubt you will recelve numerous letters about
the Band Planning proposals, but 1 must register one very
definite point of view about which 1 feel strongly. Throughout
the whole history of Band Planning—which as far as T know
started In America—one of the fundamental prineiples which
has been adhered to universally is that C.W, shall be permitted
anywhere In any amateur band, T feel that the B.5.G. B, proposals
—which inelude ** telephony only * bands in which C.W. will
be forbldden—oeut right acrosa this principle. [ can see no
sufficiently elear reason for this unprecedented step, and as an
amateur who uses both methods of communication I am of the
opinion that it would definitely not be in the best interests of
Amateur thus close large parts of our lower frequency
bands to what is the fundamental gystem of communication by
radio, The reason why the * telophony only ** advoeates desire
this is shronded in mystery. A telephony station suffers far more
by interference from another telephony station than it does
from a C.W. station of the same power on the same frequency,
#0 why do these * anti-C. W, " fanatics regard C.W. interferonce
a8 A crime against humanity ¥ There ean be no possible doubt
about the relative amounts of terference caused by the two
systems ; wo all know that tulug'}mnr takes up at least ten times
ws mueh frequency room as (W, Or I8 It some queer Kind of
suobbery, or contempt of the beginner who 1s not allowed to vse
I:olephnuy for the first year of his lieenee ¥

Whatever it Is, It certainly does not sound like Amatear

to me. An ur signal Is an amateur signal, whether
‘phone or C.W., and sinee telephony is so selfish in its frequency
requirements, the sole object of band planning should be to
protect the C.W. transmissions (of beginners and old-timers
alike) from obliteration in a part of each band. The essential
thing, however, is not to take any notice of the wishes of the
fanatics olther of the Antl-C.W, or the Anti’-phone eamps.

Yours sincerely,
ALAN G. DUys (GIPL).
70, Hayton Grove, Hull, Yorks,
- - -

DEAR S, —During a diseussion at one of the local R.5.G. 5.
meetings, [ was struck by the divergenee of views on the subject
of what percentage of any Amateur Band should be devoted to
Telephony and C.W. operation respectively. A C.W. station ean
communicate on a channel 100 ¢/, wide, while a_telephony
station must occupy a channel 5 ke/s. wide (assuming * com-
munieations quality ** of 0-2,500 e/x). Consequently. fifty
U.W. statlons can be accommodated in the same number of
ke/s. as one telephony station. There are, however, more of the
former than the latter, so il we ean discover the average ratio
af C.W. to telephony stations on any band, division by 50 will
give the logieal ratio of space which should be allotted to each
type. For example, if there are 300 C,W, stations on 14 Me/s,
and 30 telephony stations, then the ratlo would be 30030
divided by 50, or in other words the telephony band should be
five thines as wide as the C.W. band,

As a first approximation, it should be sufficient simply to
count the number of C.W. and telephony stations heard on cach
of the bands, although the merit of such a procedure would le
rather in the ease with which it could be earried ont than in the
statistical value of the figures. Anvone who cares to spend hall
an hour logging C.W. stations, and then a similar length of time
logging telephony stations, can provide himself with a useful
intieation of the matio of C.W. to telephony stations, which,
divided by 50, gives the only logieal solution to the problem.

This, of course, gives no indication of how much (if any) of &
band should be shared by both telephony and C.W. stations.
Remembering that, with no band-planning, ell the bands are
“ghared,” It would seem advisable, in the early vears of band-
planning, to leave a relntively large shared portion, so that we
can see how well the plan works, 1 more (unserupulous) tele-
!ﬂmny statlons a in the C.W. band than the number of
unscrupulouns) C.’B}. stations that appear in the telephony band,
then the inference to be drawn Is thal the lelephony band is ol
wide . Ldeally, it showld he just as easy, or as difficult,
for & telephony station to find space amongst other telephony
stations as amongst C.W. stations, and an unserupulous tele-
wnny operator, faced with the choice, will tend of iz own aecord

remain amongst his fellows in the l.ulejﬂ:‘hmu' part of the band.

It seems to me, therefore, that the official R.S.G.B. plan for
telephony, shared and C.W. portions of the Amateur Bands, Is
very fair to both C.W. and telephony enthusiasts, favouring
neither at the expense of the other,

Yours faithfully, i
T. K. NISpET, Assoc, Brit, LR E. (GM3SW),
- -

-
Future Low Power Contests

DEAR Smt,—During the 1048 QRP Contest it was noticed that
eertaln statlons were fortunate epough to have, more or less,
unlimited time for operating. Such a condition permits a big
advantage over the majority of competitors who are unable to
get on the air the normal working ch{. g

Without in any way reflecting discredit uwpon our more
fortunate members who come within the former uteguryﬂi
do my that a time limit of operating hours—as emplo
in the B.ER.U. Contests—would give all participants a fairer
chanee to aeenmulate comparable points,

In commending this suggestion to the Contests Committee for
eopsideration in future QRP Contests it would be interesting to
have the views of other entrants
Yours faithfully,

Jaumes N. Rog (GZIVV).

By D. Hylton Thomas. Blackie &
ELRcTRONICS, By F. G. § ltt.wlhul'i-'.
Edited by B. Lovell

APPLIED ELECTRONICS,
Sons, .3 Ts. Bd.

: Bia. ELECTRONICE,
Pilot Press, Ltd. ; 42s,

These three books deal, cach In ts own way, with & subject
whose course runs so close to that of radio proper that it fre-
quently crosses [t.

The first one, which is Intended for use by university and
technical college students, has a chapter devoted to each of the
main branches of the subject, The introductory chapter deals
with the of the electron and is followed by others on
thermionic valves, eathode ray tubes, gas-filled rectificrs, dis-
charge tubes, photo-cells and metal rectifiers. 1t appears Lo
he a sound textbook and Includes a number of examples, drawn
from recent examinations, the answers to which are given at the
end of the book, The publishers are to be congratulated on
Inmduel a book of this slze and standard at a price below

hat of the average novel.
- L] -

Mr. S*reulbury's book covers a very similar field to
by Mr, Thomas but, by virtue of its much larger size, It
deal with the subject in a far more exhaustive manner.
physies of the electrn occupies the first seven rhngtﬂs. the
pemaining thirteen being devoted to a detailed deseription of the
econstruction and application of all tvpes of electronie devices
froap the simple e to the clectron microscope and the
cyvelotron,

In a book on this subject, it is, of eourse, dificult to avoid
extensive overlapping Inte the provinee of radio engincering.
We are therefore not surprised to find the theory and design
of class A and elass B amplifiers included, but i€ only for com-
pleteness, one therefore would have expected R.F. class ©
amplifiers and valve modolators to be eovered also: there
appesrs to be no mention of these important applications,
however.

The book. is lavishly Hllustrated by photographs and dingrams,
miost of the latter being very elear and easy to read, although in
a few solated cases standard symbols are not always weed, as
for example in Fig. 20-22, where resistances are represented by
the symbol uspally adopted for inductances.  Altogether the
advanced student should find this book very valuable,

- - -

In the third book of this group we are presented with an
cotirely different work. In it, upwards of a dozen anthors,
epeh o speeialist in his own branch of the subject, have written
monographs on the most recont applications of eloctronies,
One can perhaps be forgiven for expressing smazement at finding
hnl:rul;nl one pair of covers such a wealth of intensely interesting
material.

In two chapters by Dr. Lubszinski and Dr. Elliott, photo-
cells for visible and ultra-violet light and for the infra-red reglon
respectively are dealt with. These are followed by one on
television camera tubes by Dr, MeGee in which not only are all
known types fully deseribed, but a detailed deseription of the
various manufacturing processes is given, information which
has probably never appeared in print before,

Dr. K. A. Smith contributes & long chapter on Radar which
conld well stand as a volume on jts own.

Other ehapters which are of absorbing Interest are those by
Dr. Grimmett on Electronies in Medicine and Dr, Pumphrey on
Electronies in Physiology.

Thi Inst chapter by Dir, Cosslett |8 concerned with the electron
mleroscope and is remarkable for the large number of beautiful
photographs illustrating results obiained with magnifieations
of over L diameters, Surely this must be admitted as
one of the most amazing sclentific advances which eleetronies
has produced. In little over o deeade the minimoum size of
object which ean be made visible to the eye has been reduced by
about 100 times.

To n radio enthusiast, who would like to read of the extra-

that
EAl

ordinary applications of electronies, of which his own =uhject was
the first, no betier book could be suggested. H.AMC,
AMERICAN PUBLICATIONS
CURRENT PRICE LIST
ARRL. £ 5 o
Radio Fundamentals o o+ e, 4B
Antenna Handbook i A v 4 6
Radio Amateurs Handbook, 1948 & i 17 &
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COUNCIL, 1948

President:

VICTOR M. DESMOND, G5VM.
Executive Vice-President: W. A. Scarr, M.A., G2WS.
Haon. Secretary: K. Morton Evans, O.B.E.,, G5KJ.
Hon. Treasurer: A. J, H. Watson, F.5.A.A., G2YD.
Hon. Editor; Arthur O, Milne, G2MLI.

Immediate Past President: S. K. Lewer, B.Sc., GéLJ.

Members : . D. Auchterlonie, G60M, F.
Charman, B.E.M., GéCJ, D. N. Corfield,
D.L.C.(Hons.), A.M.LE.E., G5CD, G. H. L.
Edwards, A.M.LE.E., GB8TL, R. H. Hammans

G2IG, ). W. Mathews, G6LL.

General Secretary: lohn Clarricoats, G6CL.
G.P.0. Laison Officer: Arthur E. Watts, GGUN

September Council Meeting

Reswme of the Minwtes of o Meeling of the Cewncil of the
Ineorporated Radin Society of Great Britain held at New Euskin
House, Little Russell Street, London, W, 0,1, on Tuesday, September
14, 1948, at G pon. .

Present.—The President (Mr, V. M. Desmond in the Chair),
Messrs.,  Auchterlonie, Charman, Corfield, Edwards, Evans,
Lewer, Mathews, Milne, Scarr, Watts and John Clarricoats
{General Secretary).

Apology.—An apology was submitted for the absence of
Mr. Witson.

LA R, Calendar No. 34,

Resolved to record an ** aye " vote in favour of the eleetion
to membership in the Union of the Radio Club of Guatemala,
the Hong Kong Amateur Radio Transmitting Society, the
Phillipine Amateur Radio Association and the Radio Club of Peru.

1t was reported that the Ieeland Radio Soclety had been
cleeted a Member of the LAR.U,

Headguarters of the LA R.U. acknowledged ** the magnificent
contribution of the Radio Soeiety of Greaut Britain in sending
two of its officers to the Atlantic City Conference for several
months, during which time-—sinee most other amateur repre-
sentatives were attached to  delegations—they playved the
major role in the representation of the Union itself.” Head-
quarters of the Union also recorded that * it gives us a4 warm
feeling to renlise that our socictles have this ahility to send
representatives in our common effort at that distanee, at that
expense and for that duration.'

Interference with Television,

It was reported that the Society had suggested to the British
“Radio Equipment Manufacturers' Assoclation and to the Radio
and Television Retailers Association that the sale of television
receivers should be restrieted to the normal service ares of the
London television station, The Society had also put forward
certain suggestjons regarding the establishment of a protected
limidt of feld strength. An encouraging reply had been received
from B.R.EM.AL

Welfare Committes. 2
Consideration was given to a suggestion made by Mr. W. N,
Craig, GGJT, that the Council should set up a Welfare Committee
to raise funds and administer them for the benefit of members
who, through no fault of their own, find themselves in need of
assistance.
After a full diseussion [t was resolved to inform Mr. Cruig
that the Council does not consider that the formation of a
W-.,-El'a‘nrt- Committee §s appropriate to a Soclety such as the
2.4 B

The Councll expressed the view that it s preferable for local
funds to be created to deal with speeifie cases of hardship.

It was reported that local members had donated the sum of
£77 to o fund established by the Grafton Radio Club for the
benefit of the widow of the late Mr, Harry West,

News Letter. . -

Consideration was given to a letter from Mr, P, Woondhouse,
G2BQY, who suggested that the Secicty should issue a news
letter to T.R."8. :

After a full diseussion it was resolved to inform Mr, Woodhousze
that—

(@) in the view of the Couneil it is not a practieal proposition
to issue circulars to T.R.’s on the lines he suggests.

(% all important news is published without delay in the
BULLETIN.

(¢) an advanced copy of the Resume of the Minutes of each
Councll Meeting is sent to the R.R.'s

With some 250 T.R.'s now in office the work and expense of
issuing hand-produced elrculars would be considerable.  The

120

Council expect to publish a special T.R.'s seetion in the BULLETIN
a8 soon as the paper position lmproves,

London (I.E.E.) Meetings.
It was reported that the Imstitute of Electrical Engineers had
increased their charge for buffet teas from 1s, to 1s. 3d. & head.

Membership.
Rezolved—
(a) to confirm the election of
117 Corporate Members
25 Associntes
7 Junior Associates
whose applieations had been dealt with during -the
recess by the President and Chairman ol the Member-
ship Committee,
ToTal BLECTED 1449.
(4) o confirm the election to Life Membership of three
Corporate Members.
(£} to comfirm the transfer to Corporate Membership of
four Assoclates,
Resolved-—
{a) to elect
121 Corporate Members
45 Associates e
12 Junlor Associates.
TOTAL KELECTED 108,
(&) to grant Corporate Membership to flve Associates who
had applicd for transfer.
(e} to renew the affilistion of the Murphy Radio Bports
lub

Cluh.

(d) to grant Corporate Membership to a blind person and
to inform him that the eost of his first subseription has
been borne by the Society.

Headguarters' Station.
Mr, Charman gave a full report on the operation of GBLRS,

Other Mallers,

The Council also dealt with the award of Society Trophies for
the year 1048/0, the 1048 Amateur Radio Exhibition, Couneil
Nominations for the vear 1940, the Radio Amatenrs’ Examination
for the vear 194, the release of the 145 and 420 Me/s. bands.
All of these matters have been reported upon in earlier issues of
the Society’s Journal.

The meeting terminated at 8,45 pn.

Slow Morse Transmissions

Mondays 20,00 G.M.T., 1000 ke, GZAJL (Stutton Ipswich)
Mondays 20,00 GALT., 1800 ke/s., G210S (Bradford)
Mondays 21,00 .3 L 1600 Ke/s., GEIREN ( Bournemouth )
Tuesdays 22,00 GM.T,, 1860 ke/s., GTL (1ford)

Tuesdays 23.00 G.M.T., 1820 ke
Wednesdays 22,00 GAMT., 1800 k
Thursdays 22,00 GM.T,, 1808 K
Thursdays 22.30 G.ALT., 1503 k

GMAAN (Kirkealdy)

o GADLE (Grayvs)

fe., G2BOX (Sth. Woodford)
, G308 (Manchester)

FFriday 19,00 G.M.T., 1900 ke/s., GIBLN { Bournemouth)
Fridays 20,00 GALT., 1900 ke/4., G2AJU (Stutton Ipswich)
Fridayvs 200,000 G M i , GIAKW (Wirral)
Fridays ki GELY (Gravesend)
Fridays . GMAAN (Kirkaldy)

Volunteers for this service are still required.  Dotails to Mr.
(', H. L. Edwards, GsTL, 10 Chepstow Crescent, Newbury Park,
Liford, Essex.

. . .

Slow Morse practice transmissions are radisted from the
V.ER.ON., headguarters' station PAOAA every Wednesday,
at 20.00 GMMT., on 3625 k The first part of the weekly
lesson, from 20, tended for beginners,  Those who
know the eode nprove their speed are invited to
listen from 21.00—21.45 G.ALT.
are given in both Duteh and English,

Announcements and exercises
31

The operator is PAOVE,

EXPERIMENTAL STANDARD
FREQUENCY TRANSMISSIONS

GBIRS

The Headquarters” Station, GBIRS, transmits
daily for two minutes at each hour from 1800
G.M.T. to 0900 G.M.T. on a frequency of

3500.25 Kkc|s

when the following message is sent auto-
matically in Morse Code at a speed of 12 words
per minute :

CQ de GB1RS QRG 350025 k¢/s VA GBIRS
High accuracy observations made frequently
since the start of the service have shown the
frequency to within one cycle of the stated figure




Low Power Contest 1948

Results of the Tow Power (3:5 Me/s.) Contest held during
the period from September 18-25, 1948.

1
Pogition | Call Sign | Pointa | Posltion| Call Sign | Polnts

1 GsIP 14,840 16 GMERI 4,257
2 GBNC 14,022 17 G2VY 3,478
3 GIAH 12,485 18 GIEDW 3,400
4 G6G 12,081 19 GSDL 2,880
b GBAN 10,146 G2KF 2,838
[} G4FN 8,036 21 GOEA 2 828
7 GZBOQC 7,700 22 G4AL 2211
8 GBGH 7,399 23 GHAX 2,112
9 G2WQ 7,050 24 GEZDHV 2,070
10 G6LH 6,116 25 JACC 1,798
11 GISBEG | 5430 26 GM2CAY 066
12 SKT 5,280 7 G3XT HAD
13 G2FID 088 GMH 612
14 GIBGQ 4,850 20 GZWS 464
15 GICAG 4,520 30 G2BLA | 378

|

Disqualification, G3YH (2442): no times entered on log.

Check: Logs. The following are thanked for sending check logs @
Gz.{;_‘g, FYA, LC, 8AZD, BYW, DFV, EBY, 4QK, 5JL, 8PR,

The Contests Committee noted the use of MCW (A2) by
certain stations, This type of transmisgsion, however, was not
prohibited by the Rules.

Five Metre Field Day
R.fg:ét& of the second Five Metre Fleld Day held on September

+ | Positlon Call Points Location
1 Gacor/ P 452 4m. W. Hovey Tracey,
| Devon,
2 GaMyY,/p 419 | Sir William * Hill, Derby-
shire.
3 G3IHW /P 488 | 8m. 8. Exeter, Devon,
4 GW40s /P 454 Hope Mountain, Flintshire.
5 GIMA/P 315, | May Hill, Herefordshire,
(] GaXN Jfl-' 313 dm, N.W. Peterzfield, Hants.
7 GIBWS/P | 304 | 5m. N.E. Canterbury, Kent.
b3 GSMA/P 2640 1mi. 5. Storrington, Sussex.
[ GEQL/P 276 Gm. N.E. Derby.
10 GENRB/P 244 dm. N.W. Woking, Surrey.
11 G4NT/P 200 2.[11]i .\'l.(E. High Wyecombe,
HekKs.
12 G2ZATK/P 165 1tm, 8, Birmingham,
Warks.
13 GMZHIK /P 47 Bm. 8. Forfar, Forfarshire.
p— L r L. L

logs: G2A0L, DHV, LU, 3BLP, 4MRE, 6Y

Representation

The following are additions or alterations to the list of Repre-
sentatives published as a Supplement to the Febroary issue.

Regional Representative

Cheek Logs. The following are thanked !.‘f.ILI snbmitting check

Region 8. Dr. W, P. Cargill, GHLR, * Truro,"
Coxford Hond, Lordswood, South-
ampton. (Returned unopposed.)

Tewn Representatives
Region 3.
hropshire—
Bridgnorth M. Davies, BRS16,883, Whitbrook Hotel,
Mill Street,
Region 7.
Londan Sowth—
Sutfon and Cheam  F. J. Harris, BR315820, 143 Collingwood
. Road, Sutton.
Region 8,
ampehire— ;
Bourngmowth, . J. K. Squires, GZDBF, now 18 Wakefield
Avenude, Northbourne.
Reginn 9. -
lowcestershire—
Bristol .. P, Smith, G3DIB, 39 Halsbury Road,
Bristal &,
VYacancies

The death of Mr. Bayvmond Waite, G3PZ, creates o vacaney
for the office of wloucestershire U, in_ addi Messrs. A,
Walmsley, GZHIO, L. J. Groves, G4GT, P. Woodhouse, GZBQY,
and D. H. Jones, GEBO, have resigned as Hepresentatives for
Acerington, 3t. Albans, East Ham and North Devon respectively.
Nominations should be made in the preseribed form and sent to
reach the General SBecretary by November 30, 10458,

o N.F.D. 1948

The Contests Committee regrets that the scores of the
Sunderiand and South Shields groups were {Il‘lhilﬂhﬂ!d as separate
entries in the August, 1948, BULLETIN. The combined score of
the groups is 3856 points, placing them 52nd instead of 70th and
98th as published. 5

=}

London (LLE.E.) Meeting

About 100 members were present at the Instdution o
Electrical Engincers on October 29, 1948, when Mr. P. F. Cundy,
AMLEE, (G2ZMQ) lectured on ** Speech lJIII!SHS-" The chalr
was taken by Mr. H. A, M. Clark, B.Se¢. (G60T), Chairman of
the Technical Committee, and a vote of thanks to the lecturer
was proposed by Mr. J. W, Mathews, G8LL,

Mr. Cundy's paper will appear in the winter issue of the
Proceedings of the R.S.G.B.

“ Equipment for the 145 Mc/s. Band "’

London members who have constructed equipment for
operation in the 145 Mc/s. (2 metre) band are invited to display
the same at the Society mecting to be held at the Institution
of Electrical Engineers on November 26, 1048, The lecturer
on that oceasion will be Mr. E. A, Dedman, GZNH, whose work
on the V.H.F. bands is well known.

British Sound Recording Association

The following is a list of meetings of the above Association
which are due to take place at the Royal Society of Arts, John
Adam Street, Adelphi, W.C.2.: N
Friday, November 10, 1943, E. W. Berth-Jones, B.Se.

“Some Fundamentals of Maguetic Recording.” To be
held at EM.I. Studios, Ltd., 3 Abhey Road, London, N.W.8
(St. John's Wood Underground).

W mber 17, 1048, , E. A. Vetter. i
+ Some Physiological Factors in Quality Appreciation.”
Friday, Januwaery 28, 1848, E. D. Parchment.

* Gramophone Record Processing."

Meetings commence at 7 pm,

A special meeting of the Association will be held at the
Tmperial Hotel, Birmingham, on Saturday, November 20, at
2,30 p.m. in the afternoon, and 7.30 p.m. in the svening, when
talks and demonstrations will be arranged, A eomplete range
of magnetie recording equipment will be on show,

‘ :_smlfeiy members are cord?ﬂlyiuvit.ed to attend meetings of the
1L8.H.AL

lonospheric Radio Propagation

The vhysieal and mathematical theory underlving eleetro-
magnetle-wave propagation, with particular reference to radio-
wave propagation, by reflection from the lonosphere, is pre-
sented in a new book prepared by the National Bureaw of
Standards ; Jomaspheric Radio Propagotion, and these fundamen-
tal principles are brought into understandable relation with the
practical problems of radio communication.

The variations of the iopospliere with locality, seazon, thme of
day or night, and =olar activity, constitute a complex geophysical
phenomencn, the principles of which must be understood in
order to achieve the best use of radio, The nine. chaptess of
this volume are planned to vield & basie understanding of this
phenomenon and a satisfactory solution of the problems usually
encountered in sky-wave communication. The mathematical
theory underlying the propagatic n of radio waves by way of the
jonosphere js first presented.  Subsequent chapters deal with
measurcment technigues;  structure and  variations of the
ionosphere : maximum nsable frequeneies ; practical problems
of jonospheric absorption ;| radio noise of atmospherie, solar, and
ecosmie origin ; and lowest nseful high (requencies, A number
of problems are worked out In detail to assist the reader in
applying the methods to specific cases.

Available from the Superintendent of Documents, U.S.
Government Printing Offiee, Washington 25, D.C., £1.00 a copy.
Hemittance must be in U8, currency. Foreign postage 33 cents.

The 5 Ack R East London Trophy |

To encourage the continuance of amateur constructionsl work,
adaption and invention, Mr. E. Dawson Ostermever, GHAR,
a Past President of the Soclety, has donated a handsome silver
trophy to the East London R.S.G.B. District for annual ecom-
petition.

The panel of judgez which will be set up to examine entries,
from members resident in the East London District, will award
points for craftsmanship, efficicney, beauty of appearance,
utility, adaption, invention and research.

Further details can be obtained from the East London DR,
Mr. W. H. Matthews, G20'D, 7 Beddington Road, Seven Kings.

Ham Hospitality Solicited

Mr. H. de Waard, PAOZX, Ecendrachtskade 17A, Groningen,
Holland, President of the Groningen Section of V.E.R.O.N.,
contemplates visiting London from January 3 to 10, 1946, and
would be glad to stay with a London member during that period.
He wonld entertain his hiost in Groningen later in the year.

Mr. de Waard is particilarly interested in television and is
prepared to deliver one or two lectures on this subject to R.8.G.B.
members during his visit. T.R.s in the London Region are
invited to contact PAOZLX at the above address.

Dr. Bloomfield

Dr. Bloomfleld, G2NR, who recently left England to take
up an appointment in Malaya, has been granted the call VS2C().
l£5 will be workiug on a frequency of 14,060 ke/s. Dr, Bloom-
field's address is P.O. Doy 150, Kuala Lumpur.
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CLUB NEWS

Cltr of Belfast Y.M.C.A. Radio Club

Jubilee
ntin it
Club, ub
NOW POSSesses
Fro mniur Thise 1r|~J other i
state of the Club were reve 1 ;
when Mr, ank A. Robl
Hon. Seerctary. Other offi y h
eat, GIAAY, and Hon. Treasurer Mr, K. IL:!  HEEAN]D, ”||
clubroom s open every evening except Sundays while new
members are weleomed on Wednesdays, A Morse elass 18 held
on Tuesdnys,  War-time visitors to the Clib are asked to
"'ll'lihu' the Hon. Seeretary, 60 Vietoria Avenue, Sydenham,
Helfast,

A y ot
Radio station (G

Coventry Amateur Radio Society

The ex unding field of activities of the C.A.R.8
thc stendily increasing b p. At the
idied by the Mayor of Coventry (Coun. W, ]I \Iuluulm
. the Hon, Secretary (Mr. J. W. Swinnerton,
G2Y'S), was able to re port that the 100 mark was
the past year. The l]llllrhmr}h L. \\ Imr in
lr-.nnr-r (Mr. H. J. Chater
Palmer,
a f thanks {ur his valuable serv
II‘II carly days I-I! the Society.

“roflee lul in
nt AG.M.,

The photograph shows an exhibit arranged by Ipswich members

ac the Model Engineering Exhibition held in that town recently.

A complete amateur station (call G25Q/A) was in aperation during

the Exhibition when a large number of contacts were made on
3.5 Me/n. phone with an input of 25 wates,

Cumberland Meetings

+ Vislt tn 1'|l1|1lu-tl:m<| 1|r| I).'hnhc-r 15 and 16 by Mr, €,
{ W vontact
v ng

|
al visit |!|I Wil Tepres
ving outside 1||| county. Mr. Webster
wrlisly and Workington, and answered
ely matters.
visitor I<I the Workington meeting was VS0OAH,
3 tin from Aden. The hospitality of
West Cumberland, GRDEF, and Mrs,
I mention, and the ir Kindness in pro-
inu and refreshments for the members present
was warmly appreciated. 1t is hoped to srmange further meetings
at both centres during the Spring of 10490,

rased meotings at
many gquestlons on So
welcome

Doncaster & District Amateur Radio Society

Regulivr Morse clissges nre o feature of activity at 73 Hexthorpe
Road, Doneaster, hesdguarters of the above Soelety, where
meetings are hold overy Wednesday.  New mombirs aro assured
of n hearty lllli”l“l' The Society e Iy entertadned Mr.
G, K. Ferrar, €, R, for the West Riding.

Ha.rroga te Rad io Society

The former Harrog:
is to ]

ings are held weekly (s
has its own premises with workshop
membars at all times, The Club transm
Mc/s. under the call GIEDJ /A, The secretar) A. Wilson,
16 3t, George's Romd, will be glad to hear from new members
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Meet-

. ti
Fortheoming Ev
i

Home-constructed equipment exhibited by the Derby and District
Amateur Radio Society at an exhibition held in the Queens Hall,
Derby, from 22nd to 15th September, |948

llford and District Radio Society

ats (General Secretary of the R5.G.K,) was
it of the [lord and District Radio Society

Mr. John UClarrie
elected a 'V
at !I|I

III' rlll\'\lll bie gl
|||-l\ nl Sk,

Medway Towns' Radiolympia

tspices of tho go-ahead Medway Amateur R
ulNlllL Saelety o miniature Ra
e\-\ Corn Exchange, Rochester,

24 1
The |.\||15'III”I:| n|lF l-
Miss Sylvia Peters of the

opened at y P.m.
I N levision
A ers will be the President of the local society (Mr. W. Nutton,
GAaNU), the General ary of the R.85.0G, and the Mayors
of Rochester and Gillingh
A eordial welcome will be extended to all members who visit
the Exhibition.

York Short Wave Club

The winter prrog)
o Covering
b thie loe

ures whilst
1 has been
= and * over

the alic ™

About half of the members who constitute the Bradford R.5.G.B.
Group are featured in this photograph taken recently by Mr. Donald

Blakey, GICUM, of Bailden.

Seated, L. to R. : R. ). A. Kemp, G2FVP ; E. |. Simonard, G2CQY ;
W, 5. Sykes, GEDJS C. A. Sharp, GEKU I:R..Il.! : b ). Plate, GIVO ;
J. H. Macdonald, G4G) (T.R.) : W. Hanner, BRS ; 'W. Gill, GENP ;

G. R. B. Wiison, GIAPY.

Second row : F. J. Smart, G3ICIS; R. P. Pohlmann, G3ZK ;
D. Rhodes, G5UZ : R. Svewart; V. W. Sowen, GIBYC;
W. Walker, GIDAR ; T. H. Brown ; A.Croft, 13,924 ; 1. 5. Peevaor,
10,919 ;: H. V. Found, GIAKU ; A. W. Wamsley, GIADQ ;
D. Skirrow.

). C. Tyler, 10383 ; L. L. Cobb, G3UI ;

Bock row : M. Beck, GIDTK : W. M. Potts, GIEDP : 5. Stobbs,
G3AE) ; H. Beadle, GBUO ; F. E. Lancaster, GIBIP ; ). CJe‘g‘
4349 ; W. C. Longman, G2DYY ; C. Chileon, GIUV

Stevenson, GIDKO ; B. D. Watmough ; K. Binks ; 1. D. Bra&‘ﬂfd.

GICQF



Can You Help ?

Mr. W. E. Roberts, BRS8018, 52 Saffron Plait, Tilehouse
Estate, GGuildford, is anxious to secure an instruction manual
for the F.M. receiver type BO-306,

Mr. A, Sn:ﬁiun, BRS10088, 2 Willoughby Road, Liverpool 22,
wishes to obtain information on wire recorders, particularly
head design,

Mr. J. Lewis, Assoclate, 83 Duke Street, London, W.1, requires

T

informaticn on the midget receiver type 4204, and the Jefferson '

Travis UF-1

Mr. D. 8, 8. Fraser, BRS14042, Brookside, Willington, Derhy,
seeks details of the Afr Ministry ** 2 " Magslip Receiver HE37727.

Mr. H. lir‘g\'o, G2ZHFD, The Angel Inn, 21 Rotherhithe Street,
London, 8.E.186, would' be grateful for the loan of a cirenit
or other details of the R1149,

. Mr. R. F. Stevens, G2ZBVN, 51 Pettits Lane, Romford, Essex,
is endeavouring to obtain the elrenit of the APN/1 io
Altimeter,

Mr. J. A, W, Bate, GEWB, Lyneal Lodge, Ellesmere, Shrop-
shire secks information on the Admiralty transmitter TAD and
R.A.F. receiver R3039,

Mr, R. J. Donald, GEDJD, 2 Canfield Road, Brichton, requires
help in replacing the medium/long wave cofl assembly in an
MCRI1 receiver.

Mr. R. H. Biddulph, Assoriate, Queen's College, Oxford
would appreciate details of the American receiver CPR-46ACT
(ASE series).

Mr. ). M. Menteith BRR16371, 20 Links View Road, Jerviston,
Motherwell is anxious to obtain details of the type TGY1
Marconi transmitter.

Congrats

To Mr. R, C. Horsnell,"G2Y]T and his wile, of Keading, on the
birth of & second son—Michael Roy.

To Mr. W. Adams (ex-GATF) and his wife, now of Middletown,
New York, on the birth of a daunghter—Marion.

To Mr. J, W. Stevenson (G3DKO) and his wife, of Bingley,
orks, on the birth of & son—Robert—on September 20, 1048,

@To Mr. C. P. Callanan, BRS14012 who was married in
iglawow on Oetober 4 to Miss May Miller, GM4BE was the
5t an.

Around the Trade

The push-pull power tetrode, QOQVOP40, recently introd
by Mullard Electronie Prodiucts Ltd, has been designed to give
stable and efficient VHF performance and is particularly suit-
able for the 145 Me/s. band. Due to the special constroction of
the electrode assembly and the inclusion of a decoupling con-
denser between the second grid and eathode, it has been possible
to reduce the anode-to-grid capacitanee to less than -1 nuF. so
that neutralisation is not usually necessary. The valve operates
efficiently up to 250 Me/s. and, on 200 Me/s., an output of 83
watts can be obtained with an anode voltage of 500 and only -7
watts grid drive, This low driving power makes it possible to
reduce the number of driving stages, a feature which leads to
economy and simplicity in equipment design. The list price =
£7 10, 0d. and the valve is the direct equivalent of the 820RH.

fiirithyf
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The Silver Trophy presented to the East London District by
Mr. E. Dawson Ostermayer, GSAR, Past President.

“ Wireless World”™ Diary, 1949

The referenee pages of this diary, compiled by the technical
stall of Wireless World, include a large selection of useful formulze,
abars, lists of units abbreviations, definitions and classifications,
miseellaneous circuit disgrams, Base connections for some
400 valves are included. Data iz given for television and extra
short-wave acrials ; this has been revised to Include ¥.M. aerials
designed for the projected B.B.C. service, In addition there
are general reference pages giving o summary of existing regula-
tions affecting the wireless user, addresses of radio organisations.

The short-wave forecast for 1049 ineludes a table of optimum
working frequenecies for the vear.

The price 15 35, 44d. including purchase'tax.

‘“ Wireless World " Great Circle Projection Map

Copies of this very useful map—a new edition of which has
just been printed—can be obtained from the publishers {Fliffe
dr Sons Lid,, Dorset House, Btamford Street, London, 5.E.1.),
price 25, 6d., plus postage 6d., or from booksellers.

The map gives the true bearing * as the radio wave travels *
to any part of the British Isles. Nothing more elaborate than
a role with-inches divided decimally. is needed for making
measurements,

New Books
SHORT WAVE RECEPTION AND TRANSMISSION,
Revized Editlon. Foulsham ; 25, 6d.
A usefnl little book for the short wave listener and budding
amateur, The author holds the call GEX'T.

- - =

RADIO INDUCTANCE MANUAL, Bernarda
{Publishers) Lid. ; 2s. 6d,
Deals with the design of iron-cored components for use at
andio freqguencies.

By W. Oliver,

By N. H, Crowhirst.

L) L] -
TELEVISION EXPLAINED., By W. K, Miller, M.A.(Cantab.),
M. Brit,I.It Second Edition. 1liffe ; 3s. 6d.

Television receiving cireuits surveyed step by step.  None
mathematical and fully illustrated.  Present edition contains
information on the latest methods of providing BE.H.T. for
receivers,

Television Licences

Owners of television receiving sets are reminded that a special
comprehensive licence costing £2 covering both sound and
t-cle\'liionecFl'-}Gﬂunmeﬁ is required immediately a television set
is_installed (nof merely when the old €1 licence expires). A
rebate will be allowed at the rate of 15, 8d. for each month of the
unexpired portion of the 20/~ sovtd licenee, and can be claimed
and collected at any Head Post Office.

Deptford Men's Institute
The Principal, Deptford Men's Institute, Childeric Hoad
School, New Cross, London, 5.E.14, is anxious to start evening
clasges in Amateur Radio theory. He would like to hear from
any member willing to assist and also from prospective students,

Stray

Mr. C. H. L. Edwards, GATL, 10 Chepstow Crescent, Newbury
Park, Tlford, Essex, wishes to contact the member with whom he
discussed the use of a CVES grounded grid triode in the RF27
unit at the recent Manchester O.R.M.

Silent Keps

We reeord with deep regret the passing of Mr, Raymond
Waite, GEPZ, of Cheltenham, Gloucestershire, and Mr. R.
Howarth, BIRS4800, of Ashton-u-Lvne,

- - .

The death of Raymond Waite, G3PZ, will leave a
gap in the ranks of Amatear Radio which will take a long
time to fill, His unflageing enthusiasm for the move-
ment, and his never-failing co-operation will always be
remembered, not only in his own immediate cirele but in a
much wider sphere. It is singularly unfortunate that his
election as County Representative came too late for him
to put his willing help at the disposal of Gloucestershire
members, We who knew him intimately realize only too
well that we have lost & fine techniclan, 4 true * ham "
and a wonderful friend. Our decpest sympathies are
extended to his widow, daughter and infant 2on. At the
funeral which took place at Golders Green Crematorium,
London, Headquarters was represented by Mr. J. P,
Hawker, G3VA. Messrs, E. A. Perkins, G3MA, H. F.
O"Brien, GILP, and A. Barber, GOWA, represented local
members, G3MA,

- - -

Mr. Howarth was a very willing helper in all sphores
of Amateur Radio and was particularly generouns with
financial assistance to the Ashton-u-Lyme Kadio Club.
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REGION 1
Accrington.—December 8, 7.30 p.m.,
Schoaols,
Ashton-under-Lyne.—December 5, 3 p.m., New Jerusalem
Schools, Katherine Street.
Bolton.—December 7, 8 pm., Y.M.C.A.

Cambridge Street

Burnley.—December |,
Manchester Road.

Bury.—Movember 18, 25, December 2, 16, 7.30 p.m., Club
Rooms, Spring Mills, Tottington. December 9, 7.30
p.m., Atheneum, Market Sitreet.

Carlisle.—Movember 19, December 3, 17, Trades Hall,
Scotch Street.

Darwen and Blackburn.—November 26, Business Meeting.
December 10, Lecture, 7.30 p.m. Weaver's Institute,
Darwen.

Manchester.—December 6, 6.30 p.m., Reynold's Hall, College
of Technology, Sackville Street,

Oldham.—MNovember 27, December 1, 15, 7.30 p.m., Civic
Centre, Clegg Street.

7.30 p.m., Mechanics Institute,

Rochdale.—December §, 3 p.m., Drill Hall, Baron Street.
Whitehaven.—November 20, 6.30 p.m., Kell's Miners®
Welfare Institute.
REGION 2

Bradford.—November 30, December 14, 7.30 p.m., Cambridge
House, 66 Little Horton Lamne.
Doncaster.—Wednesdays, 7.30 p.m., 73 Hexthorpe Road.
Harrogate.—Wednesdays, 7.30 p.m.. rear of 31 Park Parade.
Hull.—November 24, 7.30 p.m., Imperial Hotel, Paragon

Street.

Middlesbrough.—November 22, December 6, 7.30 p.m.,
400 Linthorpe Road.

Sheffield. —November 24, 8 p.m., Dog and Pariridge, Trippit
Lane. December 8, 8 p.m., Albreda Works, Lydgate
Lane.

Spenborough.—Movember 24, 7.30 p.m., Temperance Hall,
Cleckheaton.

York.—Wednesdays, § p.m., 29 Vietor Street.

REGION 3

South Birmingham.—November 7, December 5, 10,30 a.m.,
at Stirchley Institute.

REGION 5

Cambridge.—MNovember 26, 7.30 p.m., at the Jolly Waterman,
Chesterton Road,

Southend-on-Sea.—November 24, 745 pm., at GICQL,
29 Station Road, Leigh-on-Sea.

REGION 6
Bedfordshire County Meeting.—December 12, 2,30 pm.,
Golden Grill, Castle Swreet, Luton, Tea,

REGION 7

London.—November 26, 6,30 p.m., at the Institution of
Electrical Engineers, W.C.2. " Equipment for the
144 Mc/s. Band,” by E. A. Dedman, G2NH.

Barnes and Putney.—December 14, 7.30 p.m., at 2§ Nassau
Road, 5.W.13.

East London.—MNovember 21, 2.30 p.m., Lambourne Room,
liford Town Hall. * Fun and Games." GCD. Dec-
mber 19, * A.G.M.” * Measuring Instruments,” P.
Woodhouse, GIBQY,

Edgware and District R.S.—November 17, 24, December
1, 8, 15, 22, St. Michael's School, Flower Lang, Mill

Hill.

Enfield.—Movember 21, December 19, 3 p.m., George Spicer
School, Southbury Road.

Hampstead.—November 19, 8 p.m., 148 Belsize Lane, N.W.3.
Station, Belsize Park.

Holloway (Grafton Min!.—EmrgCMonday. Wednesday and

riday, 7. p.m., Grafton School, Eburne Road. N.7

{MNr. Mag's Head).

Hoddesdon.—December 2, 8 p.m., * Salisbury Arms " Hotel.

Peckham.—December 6, 7.30 p.m., at The Kentish Drover,
Rye Lane.

Southgate.—December 3, 7.30 p.m., The Merry Hills Hotel
(Oakwood Station).

St. Albans,—December B, 8 p.m., at The Beehive, London
Road.

Welwyn Garden City.—First Tuesday every monih, 8 p.m.,
at Council Offices.

REGION 8§

Reading.—November 27, December 11, 6.30 p.m., at Palmer
Hall, West Street.
Soulléahmpton.—l:lu::mber 4, 7.30 p.m., at 22 Anglesea Road,
irley.

REGION 9

Bristol.—November 26, Dzcember 17, 7.30 pm., Keens
University Cafe, Park Row.

Exeter.—First Friday, 7 p.m., at Y.M.C.A_, 5t. Davids Hill.

Plymouth.—Third Saturday, 7 p.m., at Tothill Community
Centre, Tothill Park, Knighton Road, St. Judes.

Weston-super-Mare.—December 3, 7.30 pom., Y.M.C.A,, 2
Bristol Road,

REGION 13

Edinburgh.—November 25. 7.30 p.m., at Chamber of Com-
merce, 25 Charlotte Square.

REGION 14

Ayr.—MNovember 24, 7.30 p.m., at Bantam Tea Rooms,
Queen Street, Kilmarnock. :

Glasgow.—November 24, 7 p.m., at Institute of Engineers
and Shipbuilders, 32 Elmbank Crescent.

TRANSMITTER

INTERFERENCE

DO YOU CLOSE DOWN DURING TELEVISION
HOURS BECAUSE YOU CANNOT SUPPRESS THE
“INTERFERENCE YQUR TRANSMITTER CAUSES TO

NEARBY TELEVISION RECEIVERS ?
HAVE YOU BROADCAST LISTENER TROUBLES?

If so this new R.S5.G.B. Publication
from the pens of J. W. Mathews,
GéLL, and A. O. Milne, G2MI, will
help you to solve your problems.

CONTENTS :

INTERFERENCE TO MEDIUM-WAVE BROADCAST RECEPTION.
INTERFERENCE CURABLE AT THE TRANSMITTER.
INTERFERENCE CURABLE AT THE RECEIVER.

INTERFERENCE TO TELEVISION RECEPTION.

TELEVISION RECEIVER DATA.

PRICE 1/3 (By Post |/6)
32 PAGES FULLY ILLUSTRATED
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Type No |B4

AlIR TRIMMERS

SYDNEY . BIRD & ores 0.

apacitors

TRANSMITTING

CAMBRIDGE ARTERIAL RD. ENFIELD, MIDDLESEX
Phona Enfreld 20712. Grams. Capacity Enfiold,

REBUILDING !

eEvERY HAM’S GOAL wITH EVERY
CcOMPONENT PULLING AS A TEAM-

@ EDDYSTONE RACKS AND ACCESSORIES.
@ LABGEAR TURRETS AND COILS.

@ RAYMART TUNING CONDENSERS.

® Q.C.C. CRYSTALS.

@® WODEN TRANSFORMERS AND CHOKES.
@ EM.I. AND MULLARD VALVES.

See these and other items at the

AMATEUR RADIO EXHIBITION-—STAND 6

or send 9d. for our 60-page illustrated
catalogue containing over 1,000 lines

IT PAYS TO BUY THE BEST FROM
A RELIABLE AND SPEEDY SOURCE

Southern Radio & Electrical Supplies

85 FISHERTON ST., SALISBURY, WILTS,

— | €lephone : Salisbury 2108 m—

Here it is !

A folded DIPOLE AERIAL ready
assembled at a price no Ham can afford
to miss.

300-ohm Low Loss Ribbon
Feeder throughout.

PRICE
10 m. = 356
e O e
I 300-chm Low Loss Ribbon Fwdc;r 94. yd.
TRANSFORMER REWINDS TO SPECIFICATION
RADIO & AERIALS (PRESTON)
VICTORIA ROAD

FULWOOD, PRESTON, LANCS.
Telephone 79051
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Flield's Special Offers!

Boxes of Brand MNew Components for

RECEIVERS 358 or B34,
Complete with Handbook on Receiver.
CONTAINING :—

Potentiometer 10,000 ohms,

L.F. Volume Contrel 0-5 megohm.

2 Toggle Switches. & 5-pin plug bases.
S-pin Plug complete with cover.

| 8 4 8 8mid. Electrolytic Condenser.
| 4mid. Eleccrolytic Condenser.

I 10mfd. Electrolytic Condenser,

7 other Condensers. | Vaoltage Tap Screw.
8 Resistors. | Valve-holder.

Trimming Tools :—

| Locking Teol. | Shert Trimming Toal
and | Leng Trimming Toeal.

BRAND NEW AND BOXED {2 the lot.

A.C. POWER PACKS FOR ABOVE RECEIVERS

BRAND NEW £3:5-0 each.

Carrigge Paid. Money back guarantec.

FIELD’S

435-437 STRATFORD ROAD, SPARKHILL,
BIRMINGHAM 11

a.C.C.

Type
P5

QUARTZ
CRYSTAL
UNIT

This unit uses the well-known Q.C.C. Power type crystal, which
is undoubtedly the mos: rugged ang active crystal cut available
for amateur use. The crystal is mounted in our type U dust prool
holder with stafdard | in. pin spacing, as illustrated above.
The P5 unit has a temperature ce-efficient of 20 cycles per mega-
cycle per degree Centigrade temperature change. Used with a
6V6 or 6L6 type beam tetrode, it will give up to 5 watts r.f. output
on the fundamental lrequency, and approximately 3 watts on the
second harmonic in the Tritet circuit.

Available with fundamental frequencies in the | -7, 3-5 and 7 Mc/s
bands for fundamental operation er frequency multiplying to any
higher frequency band,

An official certificate of calibration is sent with each PS5 unie,
glving the frequency under stated operating conditions to an
accuracy of 0-025%,

PRICES : Ground to your specified frequency

in the above bands e EVLIT .6
Or ground to a frequency not specified
by you but taken from our stock o EDL 12,68

Please note that all the leading dealers in amateur equipment
now carry stocks of the PS5 crystal unit.

THE QUARTZ CRYSTAL CO., LTD.
(Directors : E. A. Dedman, GZNH, N. H. R, Munday, GSMA,
W. ). Thompson, GIMR.)
63/Tl, KINGSTON ROAD, NEW MALDEN, SURREY

Telephone : MALden 0334,

RADIOCRAFT TRANSMITTERS...

(TYPES 44 and 44F)
These Transmitters are a new and improved version of the
wall-known 41 Series, and, in our opinien, are likely to prove
even more popular. The circult of these is briefly : CO, eon-
sisting of a Harmenic Amplifier circuit giving high output on
several bands with one ecrystal with perfecc stability and
excellent note. This stage is inductively coupled to an 807
acting as P.A. on all bands, The Type 44 Is supplied com-
pletely wired and tested and with set of coils for any one band
(10-80 m.), but less crystal and valves. Price £7.
The Type 44P incorporates a power supply and is supplied
with rectifiar, set of coils for any one band (10-80 m.), buc less
cryseal and R.F. wvalves. The power supply delivers
350 v. at |30 mA. Price £13 1s &d.

See them on STAND MNo. 4 Amateur Radio Exhibition.

RADIOCRAFT LTD.

Il CHURCH ROAD, UPPER NORWOOD, S.E.I?
Telephone : LiVingstone 4787

COULPHONE RADIO
““The Return-of-Post Mail Order Service™
58 DERBY STREET, ORMSKIRK, LANCS.

“LAB” PRECISION TRANSFORMERS

Tropical Finish. Engraved Terminal Panels.
MAINS TYPES. 200/250 A.C. input.
1750-1500-1250-0-1250-1500-1750 volts 200 mA £6.7.0
= 1250-1000-750-0-750-1000-1250 wvolts 300 mA £6.0.0
MODULATION TYPES. Multi-match.

30 watres £3. B0 watts £3.13.6. 200 watts £5.15.0
MINE DETECTOR AMPLIFIERS with three IT4 valves in
ceramic holders, 22/6.

SEND 2}d. STAMP FOR 32 PAGE CATALOGUE.

BRAND NEW COMPONENTS

COMNDENSERS :

Megative temperature co-eff. Erie 100 pF. Silver mica UIC

200 pF and 250 pF. SRC 4,000 pF. Micameld 001 mid.

and * | mfd, 350 v, tubular. Sprague -02 mid. 750 v. tubular.

All 4d., 3/6 doz.

Midget mica 20 pF and 200 pF El-Mence. 3d., /9 doz.

Sprague -0l mid. 1,000 v. tubular. &d., 5/6 doz. Midger

tubular, *05 mfd, 350 v. and | mfd, 150 v. &éd., 5/6 doz.

Aerovox | mfd. 600 v. 1/2, 12/- doz.

Electrolytic. 16 mfd. 350 v. Small can 2/6.
RESISTORS.—2,500 chms 55 watt, vitreous. |/- each, 3 for 1/6.
VALVES.—DET20, 4/-. VRIOS, 8/6. 6KBGT, %/-.

Cash with order only. Postage extra under 20/ -.
Many other bargains available. Send for list. ** R.B."

M. WATTS

38 CHAPEL AVE. ADDLESTONE SURREY
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CROWN AGENTS FOR THE COLONIES

APPLICATIONS from qualified condidates are invited for the following
post :—

WIRELESS TECHNICIANS (AERADIO) required by Hong
Kong Government for 3 years. Salary $600 a month rising to £800
a menth plus expatriation pay £166°67 a month. Costof living
allowance between $216 and £360 a month, according to depend-
ants (§l=ls. 3d.). Free passages. Candidates, under 35, must hold
P.M.G. Ist or 2nd class certificate of competency or air operator’s
certificate with appropriate ground operating experience. They
must be competent to maintain modern ground communications,
transmicters and receivers. Radar experience essentia’. Merchant
service operating experience an advantage. R.AF. type main-
tenance experience desirable. Apply at once by letter, stating age,
whether married or single and full particulars of qualifications and
experience and mentioning this paper to the CROWN
AGENTS FOR THE COLONIES, 4 MILLBANK,
LONDORN, 5.W.l, quoting M/N/13617(3B) on both |ecter and
envelope.




“SETTING A
NEW STANDARD?”,

in maderate{y pri ced

COMMUNICATION
RECEIVERS

DENCO ocr 19

G6DH

G5RF

@ Sensitivity less than | microvolt with constant
gain 2-36 Mc/s.

@ A.C. mains power supply included (110-250 v.).
@ Six ranges 0-175 to 36 Mc/s. (16 LF.).
@ Calibrated Band-Spread 5 Bands.

Send for leaflet to :—

DENCO (CLACTON) LTD., OLD ROAD, CLACTON, ESSEX.

See it at Stand I3,
R.S.G.B. Exhibition.

Noise limiter.

@ Crystal Calibrator :
Xtal and Audio filter,
R.F. pentodes (B7G).

@ Robust, Compact, Lightweight—too many good
points to enumerate here !

@ 4-position selectivity :

@ High slope miniature.

Telephone : Clacton 807 /8.

STENTLY

Co

PULLIN

‘S’ METER

F Rt R

The Pullin *5" Htur has been designed for use on
amateur band communication receivers. The meter s
mounted in a bench stand with terminals on top, Two scales
:rexrinted on the dial, thus serving as a dual purpose meter.

n instructional leaflet is supplied with each meter.
This gives the user full instructions for wiring up and
explains in detail che value of the resistors and potentio-
meter to be used in the circuit. Immediate deliveries.

Address all enquiries to PRICE £3. 6. 0

MEASURING INSTRUMENTS (PULLIN) I.TD

(Dept. W) Electrin Works * Winchester 5t ' London

EXCHANGE AND MART SECTION

Due to paper restrictions advertisements are only accepted ' for
insertion when space is available.”" Mo advertisement must exceed
50 words. Rates: Members Private Advertisements 2d. per
ward, minimum charge 3/-. Trade, 6d. per word, minimum charge
9/- Use of Box number |/é extra, Send copy and payment to
Parrs Advertising Ltd., 121 Kingsway, London, W.C.2.

A BIG Clearance (space required for darkroom). 8.A K. for list.
Crystals, meters, valves, T.1154, oscilloscopes, eteetern,
Good e utilment but junk prices,—BM/NBJN, London, W.C.1,

A}L\T LUR Must Sell, Eddystone S04 {‘\peculi}. £47. 'lmlnr
o0A, £13, case, £2: BO-006-D, l‘ruqllrllt‘}' meter, B0s, :
K. K, unit tyvpe 26, 305, ; R.F . unittype 24, 125, ; 1]-1:!1 iy, 5

\1 CH.1 with A.C. lmwu pack, output stage and spea.ker £12.
Valw e, telephones, speakers, lots of gear. Receiver 1rnnsmitler
1|.-| 58, £4.—Hox 401, PARRS, 121 Kingsway, London, W.C.2.
MATEUR Must Sell U m. E'{vuileul gear going very cheap.
H.R.0, with power pack, * 8" meter, 4 coils, ete., 100 watt
modulator, Ave-7, almost new, Home-built signal "generator
with built-in valve-voltmeter, over 100 wvalves, meters amd
nUmEerous  components, —1‘.R"~11]m. 30 Dollis Park, London,
}_.t Fin. 45582, 413
MATEUR Selling Up. H.R.O. Reeeiver, £40; transmitting
amd receiving valves and components of all types. Mostly
new or little wsed. All cheap. Send for list to-day.—Box 405,
Pirks, 121 King=way, London, W.(.2, [405
A.I’. ATEURS,—Coil Tndue tﬂ'l'lu Tables. DX Station VS2AA
s thiey're well worth 68, 3d., and save no end of time.—
ALY, 14 Slverston Way, Hlmunmt Middlesex. S04
XI{-\ Az new, 3" er, spars valves, speaker, telephones ;
Alinest of R.C.A. Offers to owner emigrating.—
HUMPHREY [Iu\r-l Palmeirs Avenue, Westeliff-on-Sea. [378
VOMINOR D.C! in Case, 50s. Following brand new, price
each. 955 and holder, 108, ; ribbed formers 2§ = 1} 10
tiirms and 6 turn lHuk, 15 6d., 807 ceramic V/holders, 2d.,
G0,000 chm vit. resistances, 1s. 3d. I*requentllu P.A. formers
and sub-base, 5. Plus postage.—G8UO, 13 Chandos Street,
Keighley. f.SE'i'
ARGAINS in Pick-ups. Connoissear with transformer, £2;
Cosmorord erystal, streamlined arm, £2 : Senior Lexington
with transformer and sapphire £4; Rothermel crystal £ ;
Collare A.C. gramo-motor, auto-stop and piek-up ; perfeect, £6.
Radiogram cabinet, £6.—Detalls: W. Fox, 66 S&ndslmlak
Avenue, Rothw: 1, h_ed [39.
Bl’ L3480 hotted up, MU—SaGF A.C. or 24V, batteries plus 3
valve 10M converter. ]:.ncllt-m condition ; with handbook,
£22 —RBURTING. 122 Huntingdon REoad, Cnmhridge. 1
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BCSH .‘Recei\ ers, brand mew, 1-5-18 Me/s, 2 R.F. stages,
r{ filter, phasing control, internal 110 v. power pu:k
output valve, £15 108, New 1]555, 29 15a. ; BC221 le’]HBII.C)'
meters, guurunt.eed accurate, £8 7s, tal, each ; all carriage puid —
M, A. WEsTOX, Harman's Grmsa Corfe Castle, Dorset. 366
TUY Now. —aSp-e-:lal clearance of unused aurp[us valves which
cannot be repeated. GK7T, 6R7 at 3s. 6d. each ; 3s. 3d. for 3,
ds. for 12; 63HT at 2. vach. Orders deS]L tehed by return.—
OMEGA ]_t.,\D‘m SaLes, 107 Rolleston Drive, Nottingham, 423
RYSTAL Miirophone Inserts (Cosmorord Mic—4). Guaranteed
brand new, 12z.6d. Post free.—RADIO-AID LTD., 20 Market
Strect, Watfe rli. Phone ; Watford 5988, [408%
E ST ANGLIAN Hams—A wide range of components for
transmitters, receivers, ete., in stoek, A ents for Hamrad,
Eddystong, Labgear, Raymart, :Bollimz enco, ete. If yon
cannot call, order by post; C.W.0. CO D.: stamp with
inquirtes,—NEwsox, GIGY, ex G2GF, 28 Market Place, North
‘Walsham, Norfolk. Phnne: 219, (305
ELI:.C’I‘RI(‘AL measuring instruments skilfully repaired and
recalibrated.— ELE( TRICAL INSTRUMENT REPAIR SERVICR
320 Kilburn Lane, London, W.9. rm- Lad. 4168, 154
R SALE.—HBrand new B03's, &0s,: 813's, 40s.: Also
PTi15s, 108. 3 VCR 139A, 15s. vsiio (for 145 oscil.'ﬁn.tor),
10s.; EF54, EF50, EC52, EL3Z, and many others at 5s.; Also
250 watt modulation transformer from T1131, 155.; 803 holder,
s, —Hox 420, PARRS 121 Kingsway, Lond m. W.0.2. (420
OR SALE.—Eddystone 358X, excellent condition, not
ex-Government, R.F. and A.F. guin controls, tone control,
noige limiter, bandpass crystal filter, I}FCI s switched check
meter 0 ke/s..to 32 Me/s., spare coils, £ Class D, No, 1,
wavemcter, ns new, modifled for A (‘ operation, £5.—
BRSlssﬁs 118 Elwick Road, West Hartlepool, Co. Durham. m
R SALE.—Four V.70D. Transmitting Valves, £10.—
333 P.ums 121 Kingswn}' London, W,0.2. :aﬁa
R SALE.—Kit of 32 valves fr T L,e's Navy ABEK equlpmeur,
All guaranteed unused and tested. Contains (8) 7103, (6)
6HSE, (18) 8SH7, 3s. per valve, or £3 155, 0d. lot.—J. NOSWORTHY,
Glehe Honse, \’ntclv. Camberley, Surrev, (416
R SALE.—11558 Internal A.C. Power Pack. " 8" Meter
Perfect condition. Complete with

fitted. lluminated dial.
Be.st. offer secures.—Rox 400, Parrs, 121 Kingsway,
dia

apeaker,
London, W.0,2,
AL I.I( RAFTER SX-23. 15 Valv es, 545 ke/s~43 Me/s.
£35, Also RCA AR-77, 10 valves, 550 ke/s.~30 Me s, €30
Hallicrafter 5-20 (Sky Champion) 8 valv es, 550 ke/s.~42 Me/s,
£12. Al excellent condition. A]t 88-D wanted —Box -mn.
Panns, 121 Kingsway, London, W.(.2 [406
ALLICRAFTER Sky Champion § .,{: together with one-tube
mse!ector £20 the lot.—G3CVX, 7 Hill Street, Hl,dl'll"-rﬂ-l'd

ALI'.H'RAFT]:.R SX24 540 ke/s. to 435 Mr /s, Immlsurmd
condition as new. Circult available: £25 or nearcst.—
GW2FKW, 08 Wern Street, Clydach Vale, Rhondda.
AMMARLUND Comet’ Pro 8250 Metres. R.AF.
receiver 5 metcr coils.  Collaro electrie gramo-moter and
pick-up B10 battery receiver 5 colls. Wavemeter type D, Mk, 11
for 6Y., A.C. Pair T20's ; Pair RK 25's. Best offers accepted—
Box wa. Pages, 121 ]\Ing.s“n) London, W.C.2, 402
HR X Receiver with general coverage coils - 48 to 30 Me/s.
power pack 115/230 A.C. input, also Hallicrafters bE":
15 \ahrcs 27/145 Me/s, continuous, AM/FM, B.F.0., eir.
115/280 A.C. input. Both recelvers aligned for excellent perfor-
mance. —Ol’l'ers one or both to Box 3=2, PARRS, 121 Kingsway,
London, W.(.2, (3582
H _R.0. Receiver, rn stal, * 8 " meter, £20 ; 103A communica-
tion receiver, £6 ; ud ILR 0. colls, #1 each ; Muirhead
slow-motion dluIS. 0-180, 3s. 0d. each.—15 Belgrave Clnu.
Chelmsford, Esse [37
_R.0. Senior. ]':‘mu' Amateur band coils, complete valves, Ieu
power pack amnd speaker, £258,—82 Ustrinh Lane, Heatun
Park, Manchester. [404
V. Reetifler VU133 (V980 Mazda) 4V, 1-854, RMS 25 KV
00 mills, 3s. each,—T. CoUnT, Iioa’nm Durk Stockley,
Yiewsley, Middlesex, [303
NATlo\AL HRO ‘with Power Pack, colls 3-30 Mc/s., instrue-
tion book, good condition, £30; 815 valve, £2; 0002, 0003
and 9004 valves, 10s. each.—Box 411, ParRS, 121 Kingsway,
London, W.C.2. [411
Nt[‘lt)‘\'AL Type H.R.0.-7 coils, illcllldlns 10, 20, 40, 80
dap 3  bower pac 115=230V A.C.: }honeﬁ
R&Hll\-'ed really first :'Iw. £45.—G3LEJ], Box 417, i"\h‘.luﬂ 1'!
Kingsway, London, W.C.2 1417
PAIR. Taylor 366 .luuior unll.sed boxed, 35s, ; 6-ATPT trans-
mitting pentudca 258, lot Ediswan VT25 Carbon Anode
Trode, 10s. ; Unused 6HBG"s, s, 6d. cach.—22 Arundel Road,
Eastbourne. 13?9
ATENTS and Trade Marks., Handbooks and advice free,—
KiING's PATENT AGENCY, Lrp. (B. T. Kixe, G5TA, Mem.
R.5.G.B. Reg. Pat, Agent), 1464 Queon Victoria tgtreet l..undun.
E.C.4. Phone: City 6161, 50 vears' refs,
8L's and Logs by Minerve. Alwavs new and attractive
designs,—2amples from MINERVA PRE=S, Elm Park, Rom-
ford, Essex. 4
RK QUIRED.—" 8" Meter for Hallicrafters Sky Champion
Receiver ($20R), Please state price required. Circult
diagram and/or data book required for H.AF. type 81-B
receiver unit. 'Will borrow or buy.—BRS17452, 1 Park Villas
Whalley, Blackburn, Lanes [asf
RDI'HH Aerials, Positional remote control units for rotar
aerlals. Totally enclosed for panel, 4 in. Knob and dial wit
position lock and geared turn indicator. 80/1 with 100
division dial and folding handle, 168., post free.—ELECTRADIX
RaDIOS, 214 Queenstown Road, London, 5. W.8. [430

128

8

RDTAB.Y Converter by Electrodynamie Construction 110V
D.C. to 230V 50 cycles at 52 amp. Exchange preset straight
tuner or nffers.—GSGH'n’. G. C. HeaToN, Keble, Oxford. H'EF ie8
all 8.A.E.'s.
Rlﬂ'ﬂT Perfeet with 8V battery, £7 108, 0d. No. 38 set, new
505, —GIBBINS, White House, West End, Herne Bay, (380
R203 Uummunlmtion Receiver.—10-60 Mr.u":t 100-250 v, A.C.,
or 6 v, D.C. operation, A.V.C., B.F.0., bl!l]t-ln 8] o&kt-'r,
excellent condition, £0.—FISHER, 58 Dorcis Av enue, Bexley-
heath, Kent. [367
Rﬁua 10 to 80 Mc[s,, 4 spare valves, £13 10s. 0d. ; R103 1-6 to
3 Me/., £7 10500, - £20 pair.'complete. Also R1155, £9.
All bmml new and in hcrfect condition.—BRS11312, 133 Eh.mms
Calf Lane, Slough, Bucks. [390
ALE.—All Excellent Condition. Transformer 230V Input,
1800-0-1800 at 250 mA £3: Condensers two 10 uF 2000V
working, 10s. each, Valves, two vach 8§11, HK24G, 22s. 6d.
each 3 Hljﬂ 12s. 6d. each; £66 Filament transformer twice
2.5V'6 A once 25 104, Sl ~—Box 392, PARRS, 121 hings“ny‘
London,"W,C.2. [39
LE.—Avo Model 40. Eddystone All-World Two. Add.ltionsl
to requirements. Good condition., BULLETINS, Jan./ 46 to
Dee. /47, Offers,—J. HIGHAM, 310 North Promenade, Bmckh[f‘-?f:ii&
ALE.—Eddystone 504 with matched L.8. (acrept BC348 in
nart exchange). Also 1,000 volt 125/250 mA nower park.
Offers.—Box 307, PARES, 121 Kingsway, London, W.C.2. [387
ALE.—Hallicrafters 8X16. -54 to 60 Me/s. Gonod condition
requires realignment,—Offers to Baxeay, R.A.F., Shawbury,
Salan. [3588
ELL.—Hallicrafters 5X24, £20. Wanted H.R.0, Amateur
band eoils for cash or exchange L.F. coils.—52, Bannerman
Avenue, Prestwich, Manchester, [40.
ELLING Complete Station as New, QTH without mains.
150  watt rack mounted transmitter, modulator professionally
built. Worked all Continents, Xew BC348 receiver modified
A.C. and another communicatirns receiver 5-20 metres; 1164
transmitter complete, wavemeter,/monitor, aken, ){Ecnea,
nmer vs  spares. Any  trial. rgain,  £100. rite
BM/VERIC, Londoen, W.C.1.
SKY CHAMPION 8 .20, with separate Hallicrafter = 8" mctr‘r
and instructions.—Professionally realigned this month, and in
good condition, covers 550 ke/s. to 44 Me/s., cheap at £20.—
GAOXA, Crown Hotel, Arnside, Carnforth, Lancs. [37a
SLYTm}clI{\rS .20 540 ke /8,~305 Mr /8. Good rendition, 110V,
A.C./D.C, batteries ideal for NFD, manual, £25.—G3CGE,
42 Norham Avenue, Southampton, 415
SLPER Sky rider. 8X17, 545 ke/s, to 82 Me/s. in six switched
bands. * S§* Meter, crystal filter, noise limitrr, perfect
mndltlnn, £35. Type 145 illator, complete with type 302
power pack, perfect, £0; 11548, complete with new valves and
all plogs, £5 108, 0d.; hﬂﬁm\ £1; 813, £2.—73 Gianwuod
Avenue, Westcliffe-on-Sea, Bssex. [376
ELEVISION Power Unit. 6-3 heaters 450 H.T. <+ 1,350
volts, Brand new, exchange receiver {Ham bands) or sell.—
BRS17091, McADpAM, 100 High Street, Witney, Oxon. §
T’WD new 350 w. R.F. Trlodes, 3C/150 A, (8.T.C.), list, £13
cach, £10 the pair; also McElroy automatic Morse sender,
£10, {,’Lw.l: 12 Offham Slope, London, N.12, [473
ANTED.—Coll Pack = CC " (250-650 ke/s,) for Eddystone
400X, receiver.—LAVIN, Old House, Bonning, Rt‘adﬂnai“

ANTED.—Power pack and colls for B2 transmitter-
receiv erkplem state price.—G3CAC, 23 Mackenzie ltund<
Beckenham, Kent [36
ANTED.—Set of Coil Units for BC229 receiver, cash or wi'l]
exchange for wvalves ete.—READ, 2 Tregaron Avenuc,
London, N.8. [419
ESTON Analyser ET72, Avo valve tester; DB.P.L. signal
generator, for sale. Perfect condition. Cost £63. Al
reasonable offers considered. —G3DDP, 15 Hastings Avenue,
Gosport. [387
WIND your own I.F. transformers, chokes, ete., on a Kaynite
wave wound eoil winder. Price 50s. (carr, 28, extra). Send
stamp for particnlars to manufacturers : RICHARD SUEARGOLD
& Co., Sunbury-on-Thames. [408
12 Lnitn four 054, with Cet, tested, 208, ; Tested 954 Acorns,
45, ea.ch, hl}stmn units "1‘.).*;&»r leks 1, 2000 power gear and
..?,1 108, ew;:]q Jerry Telewriters, one wurklng. two incomplete,
ares, gen, £5, lot, Wanted gen on R1543a. Must clear sl mrk
I st.—HROWN, 20 Camborne , Morden, Surrey. 141
SET. Oompletewith two pﬂwu gcke remote control, u‘hlu,
ete, 10 set, less valves, spare complete power pack,
rn.hleu ete. All for £17 10s, IJ-cl.—hux HW Pauus, 121 Kingsway,

London, W.C.2. [3949
1000? 500 Watt malna t.rml'urmer, 6L8, 615, ete.; con-

densers 8uF, 1,000V, ete.;  plenty of odd pnrls at low price,
§.A.E. List.—Poulton Hall, Nr. Wrexham, 1386

2 RCA 813 ceramie valveholders, Woden De-luxe, filament
transformer 10V, 104, all new, £6, New valves boxed,
ACD44, TH41, DB.: B84, 9, 'EF‘E, FC13C, 255, 204’!1‘ 4:’.
iRt5, T4, 6LEG, 12877, .u:; 45, VP23, X64, 10s. cach. Vidor
breakfast mokcr, 1EKw, 230V, uuused £8. v—{dqb High View
Upperton, Petworth, Stssex, 1394
0 to 350 ma moving coil R.F. meters, 3s. 8d. ; Neon tubes, 1s, ;

American L.F. chokes, 38, 6d.; American tmuxfcrmers. 28, :
Valves from 1s. 6d.; 230/115 trﬂmi'nrmel‘s, 21s. ; thousands of
elertronic parts in stock, htmn%vi‘ur lists. —JACE PORTER 11D.,

“ Radio,'” 22-31 College Street, Worcester. [#[H
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Receiving Valves

Mullard
for Amaiteurs
I
TYPICAL CHARACTERISTICS
Yo Ya Vo ".l L .ﬂl_'-l‘_.- va | Ra Powt
T Base M| ¥ § f
L ) () (mAY) " ey W
EYDI H.W, Recrifler 87663250 — | — 1718 | 11—
EFS0 R.F. Pen, 9663 250 250 -2 |10 | 65 | 751000 — —
EF54 RF. Pen. 89G63 250 250 1710 | 77 | B0 500 — —
EFSS RLF, Pen. B9G63 250 250 —4-5 12 |28 58 — |—
EF42 RE. Pen. BEAGA 250250 -2 |10 | D5 |— 440 —  —
EFS1 R.F. Pen. 27663 2507250 -2 |10 | 765701000 — |—
EL42 Output Pen. BBAG3 226 225-11 |26 | 32 90 9 25
EL9| Outpuc Pen. B7G63 250 250-13 |16 | 26 |12 130 16 |14
EC51 V. HF. Triode B9GE3 250 — | -2 EI 10 G5 | 60 Q'Bi el o
EC%1 Grounded & | e
Grid Triode 87663250 — | 1510 | 85 100 -
ECCHI Double ; . i |
R am.ﬁ_:afio._]—oai 85 53 aa| 71| — | =
*For Pentodes yg-p is quoted.

These eleven valves are growing in popularity with
amateurs, They include old and trusted friends like
the EF50 (widely used for oscillator and doubler
applications), and some new all-glass types on B8A
and BTG (n |l|ul1.lrc) bases. Please write to Trans-
mitting and Industrial Valve Dept. for full technical
data and prices.

Mullard

THERMIONIC VALVES
& ELECTRON TUEBES

MULLARD ELECTRONIC PRODUCTS LTD.,
CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2
MyYT3ITH

i

——ODEON RADIO——

(G4HY)
& i
(.)m-l'grmmy ﬁ)n- the .@mu."em'
LOW-LOSS FEEDER CABLE

Telcon K25 Transmission Line, consisting of twin conductors
moulded into a flexible Telcothene ribbon approximately §” wide.
Impedance 300 ohms, attenuation at 30 mc,/'s., 0-6 db per 100,
ldeal for matching inte folded doublet or ** T ™ beam. 9d. per yard.

Telcon K14 Transmission Line—similar te the above, but with
closer spaced conducters producing an impedance of 150 ohms in a
feeder approximately §* wide. 9d. per yard.

NEW VALVES AT LOW PRICES

GU50, I5/-; RK39, I5/-: TZ40, 30/-: VRISO/30, 10/-
5U4G, l0/6 ; B30B, 10/6; RL7,7/6; RLI6, 7/6; EF50, 7/6.
BARGAIN.—Labgear 150-wartt bandswitching coil turrets for
power amplifier. Consists of heavy duty switch with silver-
plated plug-in inductances for 80, 40, 20 ; and 10 metre bands.
List price £5/12/6, To reduce stecks offered at £3,/10,-.

We shall again be on
STAND NO. | at the
AMATEUR RADIO EXHIBITION
in London in November.

Make a note of the Date and Place—ROYAL HOTEL,
WOBURN PLACE, LONDON, W.C.l, Nev. ITth to
10th, inclusive. Admission is by catalogue (1/-} which may be
purchased at the door.

ODEON RADIO

5 COLLEGE ROAD, HARROW, MIDDX.
Telephone : HARrow 5778

UNIVERSAL OUTPUT

TRANSFORMERS

A.F. TRANSFORMERS
L.F. CHOKES

OLIVER PELL CONTROL LTD.

MAINS TRANSFORMERS
PUSH-PULL TRANSFORMERS

Varley Components are of the highest
quality and only the finest materials
are used. All components are
individually wound and are fully
tested before leaving the works.

Cambridge Row, Burrage Road, Woolwich, S.E.I8

Telephone : WOOIwich 1422

ed in Great Britain for the INc. RADIO SOUIETY OF GREAT BRITAIN, New Ruskin House, Little Russell Street, London, W.C1

by Sir Josepl Causton & Sons, Ltd,, 72 Fleet Street, London, F.C4,
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Acorn Triode i Ceramee base
25 v, 005 5.3 0 wints dissipation,

S 4/- 83

VA L V E S A4 6) cfsl q::: anide i Hlai%um-

and grid at wop Penode
Mo experimenter should miss this opportunity; even i 36 25 /-
vou hasve no immedinte use they represent o sound
investment for Tuture experimentel work, YOLUD WILL
NEVER BUY CHEAPER. Al are new and boxed Bix12 807
please do not |.'u:_'|l'u:~c Lf_w:'n with wvalves culled from UHF Triode WE. a5l A1
broken down service equipment. for 500 Ma s, general purpose,

CALL AND SEE US ON STAND No. 23 I8 6 7/3

0002 9003 NEONS 100TH

Asaortment of 4 stun-
UHF * bumton bhase ™ UHF * buiton base ™ dard  iype Neons, 2 Papuiar * EIMAC ™
Triode R.F, Pentode minkilure  Aypes,  two riodle

4 . 4 6 2in i‘:.'n-m fiar 35 '

14, SOHO ST., OXFORD ST., LONDOM, W.l. Phooe: GERrord 2089,  Shod bours: 9 aum =330 pm, 5o, 7 oom.—1 pm

fxireme
Sensitivity of
20.000 ohms per volt A.C. & D.C.
Model 75A Universal Tavlormeter

@ 5 ranges wp to Lo colts aml 3@ Ipstaotoneous  automatic | mets

pmps A arald L omverlond protection

® KHobust Meter with foucanch =cale @ >ell-rontained resislanee  nieasioe
and Knife edge ponte menls Trooe 1 whis 1o LU piegnlis

® Huiit-in bugzer for conlinuits teste. @ Steel cuse aml panel

- |

erter £14 . 14

HP TERMS: £ B - 3 ugesit |

i wwiemihly  pavioenie of El - B - 2

~ N 1 X
'\T“IH['{]I DELLYERY
TAYIOR FROOUTT PACDUGT HULTIRANGE AC DC TEST METERS @ Sihat

& VALY FTEAE @ AC BUDGED @ CIRCUIT ANALTNES
OCE LAY JSCILLOGEAFHS @ HIGH AND L0 BAMGE ONMHETEAS @

LTPUT HETERS @ PNOSUVLATEON TESTERS @ HOYING COIL SITRAUMENT

TﬂLYLUF. ELECTRICAL INSTRUMENTS LTD @ Pt WOUGH HMI {4 e
(NE ] aja ] a1 4 - N =] =] BeiC X 4 s~ G A&y O Grawa & Cafifry TATLINE ° SLOUGCH

= - -

I UHI]ELWEHE st oty nosain wouse |F UNDELIVERED 2505 "%ew ausian mouse

LITTLE RUSSELL STREET, W.C.I = LITTLE RUSSELL STREET, W.C,|





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.2
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 110
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 130
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.48462
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d530a930f330c8306e57cb30818fbc307f3092884c308f305a3001753b50cf89e350cf5ea6308267004f4e9650306b62913048305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


