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RADIOGRAM' CABINETS. - Dignified appéatance and good
warkmanship. Size 34iin. high, 19in. deep, Min, wide. Send
fur illustration. Cabinet only, £26. Witk Electric Motor and
Pick-p, £32/16/-. With Record Changer, £42.16/-.
ROTARY TRANSFORMERS. Size only 7in. Dy 44m. diameter.
E Witk 6.v. Input; oudput 200 v. 50 m/a. With 12 v. input;
outpul 400 v. B0 m/a. Price 20,
ROTARY TRANSFDRMEBS With 12 . mput ;
600 \ 250 mfa. With 6 v. fnput; output 280 v. 2
Pric R.

PLAYING DESKS.—omsist of an Electrical Gramophone
Motor with 12in. table, and speed regulator, a quality magnetic
Pick-up mounted on a strong metal frame.
£6/15/-; withont Pick-up, £5/7/8. Delivery from stock.
MIDGE'J.\ RADIO KITS.—Ceomplete with drilled chassis,
vulves and loudspeaker, only cabinet required, mediom: and
long wave T.R.F. Bize 1Cin. x Gin. < 6in., 4 valves, inc. rect.,
tone contrel, AQ/DC operation, 200,230 v. Circuit and con-
structional detafls supplied. Price, including ins, £6/17/8,
Cabinet, if required, 2§/= extra.

output
50 my/a.

miniatnre stand-off insmuators and tixing clips, ¥ mfd. 1,000
LW, 2/8 or 20/ per dozen: 2 mid. 600 v.w.. 1/3 each or
10/~ per dozen; 1 mid. 600 v.w.; 1/~ each, 8/~ per Jdozen.

AL &

UMINIUM = CHASSIB. —Substantially of bright
aluminiun, with tour s mu.L x 8in. x 3 n. x
Yin. x 2{in., 7/9; 1Gin. x ., 8/6; in. ' in. x 2¥m.,

10/6: 29, x 10m. x 2iin.. 13,

SUPERSENSITIVE DOUBLE HEADPHONES. Balanced
armature with reed driven aluminium diaphragin. $0 ohms, 8/6.
TUBULAR CONDENSERS.—Super quality otl-filled wire
ends. .01 1,000 v.w,, .02 750 vow., .1 800 v.w., .5 350 vow.
All 98, each, or 7/8 per. dozen.

SILVER MICA CONDENBERS.—Any value available from
5 PF. to 4,500-PF, 84, each. or 7/6 per dozen.

SUPERHET MIDGET RADIO
10 build an A.C./D C. radio covering 16-50 and 200-357 metres,
incindes drilled , Valves, Lundspeaker. Size 10 x 8 x in.
5 valyes inc. rect. Circuit. and full constructional détails
supplicd. Price iucluding tax, £8/5/0. Cabinet, if required,
25/~ extra.

- din. and

Price complete,

FIRST GRADE OIL FILLED PAPER CONDENSERS vuth‘

KITS. A complete kit of parts

—PREMIER RADIO C‘O.-————_

‘MORRIS & CO. (RADIO) LTD.

CIRCLE CUTTER. Used
with ordinary hand hrace
will cut circles between
3iin. ia da-
weter "in alminmum or
steel up to 16 gauge, 4'6.

QUTPLT TRANS-
FORMERS. A super
production. By means

of ingenious weries-

parallel arrangement, all
windings are used at all
lines. Mateh any tube,
Ringle

or push-pull 0

, 22

s 30 mm 49/6
60 watte; 5976,

B.P.L. SIGNAL GEN-
EBATOR. 100 kejs io
30 mefs in six bands,
1 per cent. calibration,

1 vol inte 10 ohms. |

30 per cent. mwodulation
by 400 cycle 08¢, maing
driven, £21.

ROTARY TRANS-
FORMERS, input 12 v.,
output 184 v., 30-mja.
4 v. 2.3 a, with 10 volts
. output is 30 per
. bigher, Vay he
ased on D.C. maips as
T..T. charger. With small
eonveraiun could operate
as D.C: Motar, Original
cost, over 25, Ewmploy
powertul ring magnet.
Price 10/~ each.

BATTERY CHARGER KITS.—All incorporate metal rectifiers
input 200250 7. ALC. 40/100 cycles. Price

To charge 2 v. accumulator at § amp. - .. 15/-
i G v ’ 1 awup. v .. 198
X 12 L5 . 1 amp. oo .. 228

8 A 4 amns, )
Comp}etb with variable resistance and meter £3/15/-
To charge 6 or 12 v. accwnulator at 6 arapa, ditto .. £5/-/-

'REMIER MAINS TEANSFORMERS.
All primaries are tapped -for 200-230-250 v. mains 40-100
cyeles. Al primaries are screened. All LTS are centre tapped.
List X Price. #

g

SPh00B.

SP.350A.
SP.350B.

BP.351.
SP.351A.
8P.352.
8P.4258B.
SP4354, 4 H

SP.301.
47

SP.5014. e
50/

SP.503, .
65/-

ELECTROLYTIC CONDE}(SERB Mmiature nietal can type.
8wt 360 v.w., 3/- 516 me. 300 v.w., 4/- ; 8 x 8 mf. 500 v.w.,
6/6 ; 50 mf. 12 v., 1/8.

All goods in new condition and .
guaranteed. Terms of business,
ecash with order, or C.O.D, over £1

CALLERS TO 169, FLEET STREET, E.C.2,
ALL FOST ORDERS TO 167, LOWER CLAPTON RD,, E.5,

’Phone : Ceatral 2833
"Phone : Amherst 4723

PITMAN Radio Books
RADIO RECEIVER CIRCUITS

HANDBOOK
By E. M. Squire.

each stage or sub-stage in turn.

‘useful

THE SUPERHETERODYNE
RECEIVER

material.

By Alfred T. Witts, AMILEE. An up-to-date
information on
net.

book  giving expert practical
construction and maintenance. 6/-
Edition.

MODERN RADIO COMMUNIC-

ATION YOL. |

By J. H. Reyner, B.Sc. (Hons.), A.C.G.L, D.I.C.,
This work is a model of
clear exposition, and throws light on all branches
of modern radio theory. With Vol. Il {Advanced)
it provides a complete course in radio engineering.

'7/6 net.

‘PITMAN, Parker St Kingsway, London, W.C.2

AM.LEE., M.lnst.R.E.

A useful guide to circuits,
covering all types of receivers by dealing with
Profusély
illustrated with circuit diagrams and other
6/~ net. Third Edition.

Sixth

tesis everything
electrical

RADIO,
HOUSEHOLD
APPLIANCES & MOTOR
CAR LIGHTING, ETC.

Ask your local Factor to-
show you ohe of these
remarkable  in-
struments and
to put your
nzme down on
his waiting fist..
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BY THE EDITOR

The Third Programme

HE thlrd programme, which commenced on
Sunday, September 29th, seems to have been
generally approved; as everyone now knows

it is transmitted daily from 6 p.m. till midnight on
203.5 metres (1,474 ke/s) and 514.6 metres (583 l\C/S)

The transmission on the lower wavelength is
intended primarily for ' listeners in London,
Manchester, Edinbutgh, Brighton, Portsmouth
Southampton, Bournemouth, Glasgow, Sheflield,
"Belfast, P}fymouth Middlesbrough, Preston, Dundee,
Lwerpool Leeds, Newcastle, Aberdeen, Bristol,
Cardiff and Huddersfield, whilst the transmission
on the higher wavelength is intended primarily
for listeners living in the central midlands.

In accordance with the Government’s decision,
the West of England Home Service, formelly

radiated on 514.6 metres, has been transferred to-

307.1 metres (977 kefs). “The Bristol and Somerset
areas, where formerly the West of England Home
Service was given on 203.5 metres, is now served
by . 216.8 metres (1,384 kc/s). Listeners to the
West  of England Home Setvice. in -Hampshire
and South Wiltshire should now also tune to
216.8 metres when reception on 307.1 metres is
not satisfactory. .

~ Listeners in Kent and Susse‘(, part1cular1y in the
¢oastal areas, who have beén accustomed to receive
the West of anland Home Service on 514.6 metres,
should tune to the London Home

considerable difficulties, but it was decided to go
ahead although on a smaller scale.

The new programme is, of course, on a higher
plane than the other programmes and-it is freer
from routine broadcasts. There is no news, time
signals, etc., to break the continuity. In the event
of a play with a number of acts being broadcast there
will be interludes of either poetry or music.

The whole idea -of the programme is for the
selective listenér, who makes 2 date with his radio.
The programme is intended to bring only the best
in artists and material to the microphone, each work
is repeated the following night and at least once
more some weeks later.

We welcome the appearance of the Radio Critic.
If the theatre and screen critics are given the freedom
of the air, it is only right that this newest form of

entertainment should also be independently criticised

without fear or favour. The music and dfamatic
criticism is not undertaken by the same person.
The programme means 42 extra hours per week
broadcasting time, and in out view it does much to
remove criticism of the other two programmes by
those more intellectually inclined,

Queries

WILL readers please note that our query service
is still discontinued owing to staff shortage.

We are hoping to be able to

Service on  342.1 metres (877

kcfs).

There has been no other
change in the distribution
arrangements for other Home
Service programmes or for the
Light programmes.

At a meeting at Broadcasting
House when Mr. George Barnes,
who is in charge of the thlrd
programme, gave the first details
of it, Mr. Kenneth Adam, who

presxded at the meeting, informed

the Press that owing to Russia
suddenly deciding to broadcast
from Latvia on what was to have
been our main wavelength (514.6
metres) we should only be. able
to put out the third programme
to so per cent, of the population
instead of about 8o per . cent.
‘Although this has seriously
embarrassed the B.B.C., they
‘admit that the Russians had a
right to the wavelength. The
‘decision has, hm\eVer caused

Editorial and Advertisement Offices :
& Practical Wireless,’" George Newues, Litd,,

Tower House, Southampton Strast, Straud,
W

2. » ‘Phone : Templz Bur 4333.
Telograms : Newnes, Rand, London.
Reszigtered at the G.P,0. for transmission by
Canadian Magazine Post.

The Editor will be pleased to consider
articles of a practical noture suitable
Jor publication in ** Practical Wireless.”
Such articles should be written on one
side of the paper only. and should con-
tain the name and address of the sendzr.

* Whilst the Editor does not hold himself

responsible for manuscripts. every effort
will be made to return them if a'stamped
and addressed envelopz is enclosed.
All correspondence intended for the
Editor should be addressed : The Editor,
““ Practical Wireless," Geroge Newnes,
L ower - House. Southamuvion
Street, Strand, W.C.2.

Ouwing to the rapid progress in the
design of wireless apparatus and to our
efforts (o keep our readers in touch
with the latest developments, w2 give
no warranty that apparatus described
in our columns is not the sub]ect of
letters patent.

Copyright in cll drawings, photo-

g:aplzs and articles published in
@, Practical Wireless' 13 spzeifically
reserved throughout the —couniries

signatory o the Berne Convention and
the U.S.A. Reproductions or imitaiions
of any of these are therefore 21 pressly
forvidden. ‘¢ Practical Wireles.
wcorporates © Amateur Wireless."

T T T T

Favanene

-.personnel, irrespective of

reintroduce it in the New Year.

The Radar Association

THE Radar Association has

_ recently been formed. Its
membership is drawn from all
_rank
or trade, of the radar establish-
ments of the Royal Air Force.
Radar has had a considerable
amount of publicity from the
technical point of view. The
new association intends to take
care of and to continue the cordial
and co-operative relationship
which existed among all of those
associated ‘with the manufacture
and use of radar equipment.
The Radar Association will main-
tain an independent identity
and will not affiliate to the Royal
Air Force Association or any
other recognised Roval Air Force
organisation. It will exist solely
for the purpose of providing
social facilities_for its members,
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Short-range Radiotelephone SerVMro’wfh of Radio in US.A,

Ships “at Sea
SHORT- RAI\GE radiotelephone service between
ships . and- inland telephone subscribers in this
country was introduced on October 1st, 1946. The
service is available for passengers -and ‘Tnembers of the
crews on coasting and other short-voyage ships which
are suitably equipped to communicate. It was provided
in the first instance through the Post Office Coast
Stations at Humber (\Iabluthorpe) Cullércoats, Seaforth
(Liverpool) ‘and Portpatrick, and is being extended to
other coast stations. It covers sea ranges up to about
150 miles from these stations.
The inclusive charge for a call is 10s. 6d. for three
minutes and 3s, 6d. for each additional minute.

BIRE Meeting

THE annual general meeting of the London section

of the British Institution “of Radio Engineers was

recently held,.and--was followed by a Paper by L. H.
Bedford, O. E. E:, M.A. (the vice- pre51de11t) on ‘“The
Strobe Prmc1ple in Radio and Radar.”

Racho Surplus in USA.
SENATOR WILEY, of Wisconsin, has complained to

the House Commtttce, now investigating war surplus

dlsposﬂ that radio surplus sales are being handled in a

‘scandalous ” mannper. "He pointed partxcularlv to
$200,000,000 worth of " electrical equipment = from
-$400,000,000 worth declared surplus. He said that
private, . commercial sources got $198,000,000 worth,

whilst priority claimants such as veterans and schools

only got equipment worth $2,120,000.

London-Colombo Radiofelephone Circuit
ON Monday, Scptember 3oth, a direct radictelephone
circuit was opened between Colombo.and London.
The service is operated in London-by .the Post Office.
This enables a reduction.of rates for telephone-calls
" between London and Colombo tg £1 a minute (minimum
£3 for three minutes). The report charge is reduced
drom 6s.-t0'4s.
The new service is available from
¢ a.an. to 10 a.m. G.M.T.

Sir Edward Appleton in

Norway
IR EDWARD  APPLETON,

J K.C.B.; Secretary of the Depﬁrt-
ment of Scientific and Industrial
-Research, went recently on a .ten-day
lecture tour in Norw ay arranged by
the British Council in co-operation
with the Royal-Norwegian Society.

Sir Edward v1>1tcd Oslo and Bergen
and_lectured on * British Science
in War and Peace,” “ British and

- Norwt ealan Co-operation in Radio
Research cand “The Ionosphere
_and-Ter restrial Magnetism.” %

- Sir Edward Appleton is one of the .
world’s leading research .workers on
electricity and the scientific.problems |
of wircless-telegraphy. His research
into the upper atmosphere led to the
discovery, and naining after-him, of
the Appleton layer. During the. recent
war his activitics were very largely
directed to the development of radar.

THE following table gives the expected increases in
radio services in Amerlca largelv due to wartime
technical developments, which, itis claimed, have pushed
forward radio technique a wliole venewtlon
Standard broadcast stations, from 1,000 to 1,400.
Frequency modulation (F. M. ) stations from 50 to
3,000,
Telewsmn stations from six to 200 or 300.
Radio- eqmppcd phnes from 3,000 to 50,000,
Aviation ground stations from 700 to 2,500.
Two-way service for autos, taxicabs, etc.,
city to 200 cities,.
Radio-equipped railroads from one road to 150,
Fire department radio from no cities to 5,000.
Citizens’ walkie-talkie from none to 200,000.
Amateur operators from 60,000 to 100,000.
In addition there will be thousands of changels for -
radar, for point-to-point communication, for' diathermy
and mauy other safety and special services,

from one

American News Bullefin

MATEURS anxious for interesting DX Morse
practice may like to try to pick up official news

bulletins. These dre given from three stations as shown
in the following schedule :
Mc/s G.M.T,
WGEX .. 17.880 13.45-23.00
9.855 23.15-06.45
WLWRz2 ., 12.967 13.45-03.00
9.897 03.15-06.45
WCDA -.. 13442 13.45-22.15

Short-wave Absorption
AT a recent meeting of the American Physical Socicty
it was announced that selective absorption of very
%ert Fradlo waves may have an effect on propagation at
Widter vapour molecules absorb a wavelength of
1} centimetres, while the oxvgen molecules absorb a
wavelength of } centimetre. These waves' dre’ mere
fractions of an”inch and much shorter than the waves
used at present.

T he cast of Itma at rehearsal Tommy Handley explams some of
the points of presentation.
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New Radio Valve

T is claimed that wide-band amplification will take on
) a new meaning as a result of a new valve. Conser:
vative figures for the valve show a power gain of 10,000
Aimes over a band width of 800 mc/s. By comparison,
ithe present pentode can give a power-gain of only ten
jtimes over a band-width of 2o mc/s., and a velocity-
“modulation valve, operating in the
‘micro-wave range, gives the same
amplification over "a band-width
of 10 mc/s.

Mains Supply Standard

JT is now confirmed that the
{ future standard low-voltage
‘A.C. supply for the country is to
be as follows :
50 c/s at 240 volts on two-wire
single-phase circuits.
480/240 volts on three-wire single-
phase circuits. |
415/240 volts on four-wire three-
phase circuits,
415 volts on three-wire three-
phase circuits,

Existing systems at 50 cycles
have .already been adapted ~and
new systems are required to comply
exclusively . with the standard
Anless  the Electricity Commis-

sioners specifically approve some
other system, "

P.! Pump as yqti pedal! Mr. F. ¥, Cain_m’é new
iny, , an omatic tyre pump, beéing -televised for
“Pirture Page?.

‘blows off when correct pressure has been reached, and will
keep the tyre inflated even with a slow pyncture.

been developed from wartime secret service sets.

- It iRcorpordtes: a’ check valve whick .

- “British LRE. President

AT the annual general meeting of the British Insti-

tution of Radio Engineers election of the president

was confirmed. For the current year, the president is to

be Admiral Lord Mountbatten of Burma, C.B., G.C.V.O.,

D.S.0., who succeeds Leslie McMichael, who has held
the chair for the past two years.

This pocket transmitter-receiver (compared with a normal cigarette case) has

Teleradios are producing it.

Broadcast Receiving Licences

THE following statement shows the approximate
numbers of licences issued during the year ending
August 31st, 1946: ] :

Region Number
London Postal ., .. .o v 2,038,000
Home Counties ., e . 4o 1,353,000
Midland i e B «+ 1,542,000
North Eastern . .. .o . s, 1,043,000
North Western ~ .. ve Y v+ 1,415,000
South Western ., .e .i G 884,000
Welsh and Border o »i s 617,000
Total England and Wales . &b “. 9,492,000

Scotland . oTe . «+ 1,033,000
Northern Ireland rrs . 155,000
Grand Total - e «. 10,680,000

Television Interference

MATEURS using the 14.1 to 14.3 mc/s band are
" 43 warned that interference may be caused to tele-
vision-receivers, unless special care is taken to suppre:
. the third harmonic. = As a matter of interest, those using
..-this"band who have television receivers in the vicinity
would be well advised to co-operate in order to see the
. effects’ of 'different aerials and keying systems on the
, television frequencies,

Film Sound-tracks

: ,UNI’TE_D MOTION PICTURES have opened a well-

equipped studio at 24, Denmark Street, London,
W.C., which may be hired either by amateurs or
?;éfessioﬂﬁ!ls- for the making of film sound-tracks. Full

acilities are provided for mixing sound-‘effects.or music
“irom- dis¢ recordings or the-radio. The recorder utilises

". ‘the Varidble density method with a gas-discharge
-+, glowlamp squrce and a quartz lens with a focal length

of .0o4in. The recorder may used -for

C playback
through a photo-electric attachment, .
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A Television

Pre-amplifier

Details of a Simple Television Amplifier Which Makes Possible Reception of

Vision Signals Outside the BB.C. Service Area.

HERE are some readers who no doubt have a
television receiver, either home-constructed or
of commercial design, and yet.are unable to obtain

satisfactory results from it due to their being situated at
distances greater than some 45 miles from Alexandra
Palace. Where the receiver is commercially built, this
failure is simply due to the fact that the instrurhent
was in all probability pre-war designed and was never
intended to operate at extreme distances, the circuit
incorporated being cither one of the straight variety
with about three R.F. stages before the detector or a
super-heterodyne with a single R.F. valve (if one at ail)
before the frequency changer. In the latter type of
comniercial receiver, the R.F. stage contributes little
or nothing to the useful gain of the whole, being generally
inserted solely for the purpose of improviug the signal-
to-noise ratio. Only very erratic results, therefore,
will be obtained on such receivers if they are used at
distances outside the rcliable range of some 33 miles
from the B.B.C. studios.

A case of this difficulty rose when a commercial
receiver with a single R.F. valve before the mixer
was put into operation at a distance of about 65 miles
from Alexandra Palace. No results whatsoever could
be obtained on either vision or sound, even with a
fairly efficient aerial system, and some form of pre-
amplification, therefore, became a vital nccessity.

At first a single-stage amplifier was contemplated,
but finally two valves were employed to make certain
of worthwhile results. A certain amount of experiment
was necessary with coil types and other component
values, of course, and the circuit finally evolved into
that shown in Fig. 1. .

Choice of Components

The first design consideration was obvmusly that of-

valves, and the Osram 762z ““ telévision ” pentode was
chosen for both stages. The reason for this choice was
partly due to the fact that the writer had several of these
valves in hand, and partly due to the convenience of a
6.3 volt heater system so that a rectifier such as the

By S. A. KNIGHT

6X5 could be contained in a compact amplifier without
the necessity of a separate rectifier heater winding on
the mains transformer. A few Mazda SP 41's were also
to hand, but on account of their 4-volt heaters they
were not used in the final circuit. There is no reason,
however, for equivalent results not being obtamed
by the use of the latter type of valve provided anode,
screen and cathode voltages are set up in accordarice
with the maker's recommendatlons

The Osram Z62 has a slope of about 8 mA. pe1 volt
and is of the short-scal base, giving excellent results
at frequencies far in excess of those used for vision
and vision-sound transmissions at the present ilime.

The matter of tuning came next on the list and a forn:
of plunger tuning was immediately decided on in view
of the extremely wide band requirements of the amplifier.
Since the instrument had obvlously to tune both the
sound channel on 41.5 incfs and the vision channel on
45 mefs, a substantially flat band width of some 6 to
7 mc/s was called for, ceritred about 43 me/s. This was
not an easy proposition if capacity tunm" was to be
involved, and iron-dust plungers moving along the
axes of the tuning coils were, therefore, decided uporn
as the most efficient method of securing the dlesired end.

The coils were .wound on ceramic formers of 3in.
outside diameter, and of length 1fin., the wire used
being bare 22 aVV(Y tinned copper, spaced by one
diameter between turns. Details of the coils are
shown in Fig. 2, where the plunger mechanism is illus-
trated at (a). Three identical formers arc required
in all, the number of turns being (sce Fig. 1): Li=
9 tums Lz, L3=8 turns, Lx and L3 heing tapped
up one and one»half turns irom the earth_v e.ud ot the
winding. These tappings are for the aerial feeder
connectlons and the matching cable leading to the
receiver proper, respectively. A brief diversion is
necessary at this stage to discuss these matching
arrangenents,

As shown on the circuit diagram, the tappings are
arranged for an aerial system wusing 8o ohm coaxial
Iecder and for a receiver demanding an 8o ohm coaxial

50000

AAAAAA A

e e

(e o i

8Mfd.

B/Wfd i

PN

0005 Mifd.

ot
/180N

Of Mfd

Fig. 1.~—Theoretical circuir of the Pre-amplifier.
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input. The writer has experimented with various
input and output-matching systems, but the tappings
as described give ‘the  mest Superior results. Where
the receiver demands a twin 8o ohm feeder line, or
the aerial system in use employs such a feeder, tappings
‘may ‘still be used on. the input and output coils, but
better results will be ohtained if a single turn coupling
coil is wound at the earthy end of the coils concerned,
the System then being as shown in Fig. 3. A centre
tap from the coupling ceil to earth may be found of

~ .
Ceramic
Former

Adjuster

Fig, 2.—Details of the
tuning coils.

{(b)
n t Regarding the output end
of the amplifiér, the best plan in any case is to find
out’ from inspection or from the circuit diagram the
- type of matching the makers of the main receiver
employ, and adjust the system accordingly on the
amplifier ‘output coil,

(s)

advantage in_these cases.

There is no reason why paxolin or polystyrene or
similar formers cannot be .used for the tuning coils
provided the plunger mechanism is substantially the
same as that described above. i

Having selected the valves and laid out the tuning
system, the choice of bias voltages, anode and screen
supplies, and intervalve coupling arrangements had
to be decided. The power supply was made- self con-
tained for convenience, being simply designed to give
a smoothed output of about 240 volts at 25—30 mA,
Resistance smoothing was employed in view of the
substantially low H.T. current demands of the amplifier.
With so k@ screen resistances, 5 k2 anode loads and
5 k2 decoupling values, with 180 @ bias resistances,

To Receiver

-

A\ 4 3
Fig. 3.—Modifications to enable a feeder to be utitised.

the anode voltage of each valve was about 220 volts,
with the screens at 130 volts and a cathode bias of
approximately 1.75 volts, suitable working conditions
in_accordance with the manufacturers figures.

The low anode loads of -only 5,000 ohms prevent
anything like a high gain being obtained from each
valve, but at the same time such low values are necessary
in order to heavily damp the tuning coils Lz and I3

180N Ol Mfa.
0 Mfd won M
s S o -
| A — 5000n
o Ne 3
~ © </ M fds
Q M8 s oo
oY
= Heaters 50000 ~
- to Mains ]
~Trans. 500000 oﬁ/({)fgs
5000 N 2% € 7
(2 watt) % (= ' o/ Md.
, - PR e el '
; : Mid “0005 Mtd £ o 350000
N . N Y AN AN
H.T Sec Leads | | 7p End - , Tog Grid . u
from Mains N Connect/m g and L2
Transformer ~4 N ‘ Core Adjust. /
: 8+ 8 Mrd for LI and L2 ‘j
1 Can T : :
i\ Ea/'fhed rap v 1t <w.m.-(..ummmm~~4'"""“""""?Mﬂ‘i
e : S 41/ Cli Cb,a iat
— 2 N e L/, -ax
® = Connection to Chassss p Out,-Lead

Fig. 4—Under chassis wiring details.
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so that the requisite band width is fairly easily obtained.
A gain of about five to six times is obtained from each
valve under these conditions, which gives the complete
amplifier a gain of something in the order of 30 times,
which, while not great, is certainly sufficient for normal
purposes on svhich the instrument would be employed,
keeping in mind the enormous band width requirement
involved.

Condensers of 0.0003 #F. capacity, mica insulation,
arc used for intervalve coupling purposes, though no-
doubt values down to o.0001 gE. could be tried without
affecting the performance to any noticeable extent. The
decoupling values of o.1 for the anodes and o.05 uF.
for the screens may seem small when judged by ordinary
broacdcast standards; but larger values may do more
harm than good in these positions ‘due to resonant
effects on account of self inductance at frequencies
around 43 mc/s. Although the amplifier under discussion
is'quite stable with the indicated values of components,
instability in similar types of amplifiers can often be
traced to such condenser resonant effects and lower
capacities than those iudicated may therefore be
employed to give an added margin of safety in the
present ' case. Similarly the o.r pP. condenser in
parallel with the 8 pF. smoothing condenser may seem
superfluous, but it has been added for the reason just
discussed.

Layout of Components

Contrary to popular opinion, the layout of components
in a 45 mcfs amplifier circuit is not (within reason} so-
critical as might be supposed. The diagram of Fig. 4
‘gives a general view of the complete amplifier from
below the chassis, the only components above being
the valves, two of the coils and the mains transformer.
The rectifier is housed imimediately behind the mains
transformer. Below the chassis things are laid out as
conveniently as pessible and are clearly shown in the
diagram.. L3 is included beneath the chassis, being
adjustable from above the chassis, the output length of
coaxial fecder passing through one end.. All small
components are rigidly wired directly across the valve
pins or suspended firmly in the wiring. There is nothing
special about the valveholders used and ordinary Octal
types are quite suitable. -

The Z62 is an unscreened valve and no screening is
employed on the amplifier except in the form of flat

plates inserted between each wvalve stage and its
associated coil.  This works quite satisfactorily.
The size of the main chassis—which is constfucted
entirely of 18 gauge aluminium—is gin. by 4%in. by zin.,
and the screens consist of zo gauge aluminium-measuring
43in. wide by 4in. high rigidly bolted to the. chassis.
A perforated zinc cover may with advantage he fitted
above the whole upper assembly.

Operating Details

The amplifier should at first be checked regarding
voltage readings at the various points previously
mentioned to ensure that nothing is drastically amiss;
it may then be connected to the aerial feeder and to
the main receiver with which it is to be used. The
length of the output connecting lead is unimportant,
although a foot or so will generally be found ample,
since the amplifier can then Dbe placed immediately
behind the main receiver, the A.C. mains. connections
being conveniently paratleled. All the dust plungers
should be sct half-way along their lengths of travel and
the main receiver and the amplifier should then be
switched on. ’ -

The tuning of the main receiver will depend upon
its make, but results of some kind should Dbe obtained
at once, if not vision and sound, at least one o7 the other.
The plungers of the amplifier should then be adjusted
to give the most satisfactory compromise between
vision and sound. Plunger tuning is invariably flat and
no difficulty should be experienced. It will be generally
found that as each plunger is adjusted either sound or
vision will “ come in,” the latter being recognised by an
intensification of picture contrasts, to the detriment of
the other. A suitable sound-vision ratio must be found
by careful adjustment of the plungers, together with
the main receiver’s ** volume ” and *‘ contrast ” control,
and line- and frame-hold controls if these are made
accessible.

In the writer's ampiifier the results securcd were well
past expectations, excellent, well-synchronised pictures
being regularly received on the commercial instrument
which failed to produce any results whatsoever without
the additional amplification. The building of a
two-valve amplifier of this kind fs-certainly an essential
and wortli-while job for .those televiewers (if I may
use the word !) living beyond the reliable B.B.C. service
area.

A Multi-range Meter

S a meter was wanted with a large number of
ranges, so that various voltages and currents
could be measured at almost full-deflection to

obtain accuracy, it was decided to use individual plug-in
resistors for botli woltage and current ranges. This
proved very convertient, as by using old valve bases it
was possible to arrange for any voltage or current
reading mecrely by plugging in the appropriate base.

The diagram shows the connectjons. The meter and -
a 4-pin valve holder are mounted in a case and wired
up as shown. From the points “ plus”* and ‘‘ minus ”’
test-leads are taken.

The valve bases are wired up as depicted. It will be
seen that when measuring volts the resistors R are in
series with the meter. For current readings the test-
leads are connected to the meter via-the plate and
filament legs, while the shunts S are in parallel with the
meter, - For the lowest current range no shunt is added.

The shunts are wound with resistance wire ; these,
and the voltage dropping resistors, are placed in their .
appropriate valve bases, a disc bearing the range being
included on top. i -

“Ohms 1 valve base enables resistance values from
about 1,000 to 100,000 ohms to be measured. “ Ohms 2”
bhase alters the connections so that the resistance under
test iz shunted across the meter, the latter being at
full-scale deflection. This enables values from zero to

100 ohms or so to be checked. For this latter test the
polarity of the internal battery must be reversed.
Ohnis readings, and R and S values, may be calculated
from Ohms’ Law.—(F. G. RAvER, Longdon.)

500 N

mEe 45V
“wEm
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Circuit and plug-in attachments for the multi-meter.
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Tone Controls

The Iniricacies of Bass and Treble Boosting and Cutting, and Other Similar Circuit Details
Explained by E. N. BRADLEY

'R FHILST both the commercial receciver and the
commercial audio amplifier are now provided
with tone controls as a matter of course, the

home-constructed article is still, more often than not,
‘“corrected ”’ for tone by a fixed condenser coupled
across the output transformer, or from one of the valve
anodes to earth. Even the tone control as fitted to
commercial apparatus often leaves much to be desired,
for it is probably no more than a treble-cutting device,
variable either in steps or smoothly over a restricted
range. ]

Ag far imore flexible tone control is. easily fitted,
especially to a circuit still under design or construction,
and it is the purpose of this article to demonstrate and
explain the more nseful of these devices.

No Filter

A bl
p i o,

f
Outplt Level —»

-
0%

~
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3
~

Fig. 1.—Bass boost characteristic.

It is held in some quarters that control ‘of tone is,
in any - case, undesirable; but the idea is scarcely
tenable, particularly when it is remembéred that ail
sramophone records are made with a falling response

i the bass, a * constant amplitude characteristic”
being impressed automatically upon all frequencies
below approximately 200-250 c.p.s. If this were not done,
the increasing swing of the cutting stylus as the frequency
is decreased would brealt down the inter-groove walls,

For anything like fidelity reproduction, therefore,
a bass-boosting circuit should be included in the first
stages of a gramophone amplifier.

The use of terms such as ‘‘ bass ~boost,” * treble lift,”
etc., is rather unfortunate, although they are now
commonly accepted and must be
allowed to stand. The impression
given, however, is that in a bass- |
boost circuit, for example, an
increase of bass amplification is
obtained whereas the actual state g
of affairs, as shown in Fig. 1, is
generally that the reproduction
level of the bass frequencies is left
in its original state whilst all the
middle and higher frequencies are
suppressed. - Immediately it can
be scen that the oterall repro-
duction, whilst balanced for tone,
is at a lower level—another stage
of amplification is needed to bring
the new tone up to the required
output. level unless the amplifier
has good reserves and was originally
‘working below full volume.

Resonant Tone Control Circuits

overall amplification of the apparatus with which it is
incorporated, the only exception to the rule being
provided by the true boosting circuit (as used in the
anode of a television video amplifier), which utilises
an inductance parallel tunéd by a capacitance to ‘. peak ”
on a selected frequency. - For gemeral andio work, how-
ever, thisis not of great value, for not only areinductances

+300v.

:2060’12 or to :w"tl@
Fig, 2.~Resonant tone control for bass and treble boost.

more expensive than resistance-capacitance combina.
tions, but they are also extremely prone to hum pick-up,
whilst the boosting is carried” out over a restricted
frequency range. Moreover, the resonant unit is easily
shock-excited into a temporary.condition of oscillation.

A Detter way of using a resonant tone control is to
allow a series tuned circuit, as shown Fig. 2, to
absorb power over a chosen frequency range, the degree
of absorption being controlled by-a variable resistance.
In the circuit of Fig. 2, thc absorption takes effect
round the middle range frequencies centred at about

A tone-controlling stage almost
always introduces’ a loss  imr the

Fig. 3~(a) Treble attenuator. (b)—right——Bass attenuator.
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1,500 c.p.s., giving both bass and treble hoost, the
boost “rising” as the resistauce value is decreased.
‘The resonant frequency for any inductance-capacitance
combination is given by the formula:
; 10%
2n 4/ LC
where f is the resonant frequency in ¢.p.s., 2m=06.28,
L is the inductance in Henries, and C is the capacitance

—0
+300v.
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Fig. 6.—Bass boosting first stage (triode).

in microfarads, The tuned effect takes place over a
broad frequency range, however, the resonant fre Wjuency
indicating the central band of the range, and where a
simple circnit for giving a boost at both ends of the
audio range is required, this arrangement js very useful,
In any such circuit the inductance must be well shielded
with, preferubly, a mu-metal or iron.can, otherwise
the bencfits of the tone contral will almost certainly be
aullificd by hum and interference,  This type of control
should follow a pentode valve for best results,

-Non-resonant Tone Control Circuits

The simplast non-resopant  tone  control—‘ non
resonant 7’ indicating that no inductance is used and
that the control is not tuned to any particalar frequency

—is the capacitance-resistance combination by-passing
an anade circuit for audio frequencies. The working
of the cifcuit is simplicity itsclf, since it depends upon the
characteristic reactance change with frequency of a
capacitance—in other words, a condenser changes its
reactance inversely as the A.C. frequepcy across it
changes. The resistance presented by a condénser
to D.C. is, of course, infinity (unless the condenser
leaks!), but to A.C. the condenser appears no longer
as an open circuit but as a reactance.  For example, a
capacitance of 0.02 mfd. presents a reactance of about
1,700 ohms to an A.C. curreat at 5,000 c.p.s. If the
frequency drops to 30 c.p.s., however, the reactance
of the same capacitance rises to something in the nature
of 160,000 ohms. Exact values for any reactance and
frequency are obtained from the formula :
G

R=—7a
2]
where R is the reactance in ohms, 27=6.28, fis in cycles
per second and C is in microfarads. . .

A capacitance, then, is an auntomatic contrel which
discriminates between high and low frequencies, and
passes high notes far more readily than low notes.
A variable resistance in scrics with the capacitunes

220000
fn

1 )\ 25000
NRU, Amplifrer
) . Ihput
O
Fig. 4.~—Bass boosting pick-up circut.
i! OO0/ uF
750000
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RU, 'O}?FQS MR inbut .
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Fig, s.—Compensating cirewit for crystal pick-up.

22000
N
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_obvicusly enables the cffect to
be  controlled more readily
since the circuit now has
coverall impedance and the re-
actsnce changes of the capaci-
tanive are swamped to a degree
by the resistance.

In Fig. 3 (a) a-capacilance-

resistance control of this type
is shuwn in the coupling circnit
between two valves where ir
acts, natarally, as a  treble-
cutting unit. . By changing the
vonnections  and  providing
another "D.C. .blocking con-
depser, however, it is possible,
as in Fig. 3(b), to obtain a bass-
cutting control, since now the
condenser 15 passing high notes
to the next stage more readily
than the low irequeneies, the
Iatter having to make their way
via the variable resistance.
With  the resistance short-
circuited the whole tone contrel
is out of action, the degree of
bass cut rising as the registance

25
M

is increased.
Bearing in mind these simple
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‘€xamples of tone contral, it is now possible to examine
€ach stage of a normal record player or amplifier, and
.toisugézest devices which may be used to afford either
a fixed or variable .tone control or corrector of tone.
It is dot intended that all the circuits should be used
‘together in .one amplifier, of course, but a note with
each circuit will show whether or not that circuit
provides complete or “only partial control of tone, and
whether it is to be the only control in the amplifier
or mot.

The Pick-up and Input Stage

*Modern recording and pick-up techniques have
fortunately caused the scratch filter, as such, practically
to disappear. Since filtering out needle scratch also
meant filtering out the frequenciés from 5,000 or even
4,000 c.p.s. upwards, the higher notes of the recorded
music suffered sadly, and with the latest recordings
which have a frequency range extending to far above this

"This Lead To Point B, Fg. 9 ;
ANEVIE i

1

Whoie Intertof Lined With Copper Gauze

Earthed To Cabve Shield
Fig. 10.—Interior of remote control box, open.

input circuit, although, since many of these pick-ups
are now built 'to have bass-boosting characteristics, it
is wise to use a filter as designed by the makers. here

such a circuit is not available, howcver, that of Fig. 5'

+ JOOV?

< 33000
4’ n

,é 2250000
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Y

100000
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Fig. 8.—Bass boosting first stage (pgntode)i

may be used, which also incorporates a volume control.
If any such compensation circuit is used with a crystal

ick-up a bass-boosting input stage should not be
included in the amplifier. Such a stage, shown in Figs,
6 and 8, is of greatest value where @ magnetic pick-up
is fed dircctly into the input terminals. As can be seen,
the bass boost is in the form of a set control hy-passing
the anode of the valve to earth, the second stage being
fed from a potentiometer- type tapping on the by-pass
combination. The use of such a stage gives not only an
accentuated bass response but also, since it inay be added
to an existing amplifier, an extra degree of amplification
which will be sufficient to overcome the losses caused by a
flexible tone control in another stage. The bass-boosting
stage is generally used with a second, variable, tone
control, but may also be used ‘as a small tone-correcting
pre-amplifier (with a gain of about s, in the triode
version) with no further provision for tone adjustments.
Many combinations of capacitance and resistance may be
chosen, but those shown for a triode and pentode input

level the use of .such a filter
would render the new techniques 1]
practically valueless. :

" 'In general the magnetic pick-

up, whether of the internal or
needle ,armature type, may be
used without any filter between
it and the input terminals of
the-amplifier, although a bass-
boosting circuit of variable
characteristics can be inserted
into the pick-up leads if desired.
The circuit is shown in Fig. 4,
and its use generally entails
the provision of an extra stage
bf amplification, unless the
amplifier has a reserve of power.
The high-fidelity light-weight
type of magnetic pick-up is
used in conjunction with a
sformer into which a bass-
ting circuit is often intro-
ced. Tl:i:a 1(xlna}lln.lfatcturerb’;
equipment should, however,
usadp:g this case,

*Q00SuF
L Ovu
§ b J
: <4
Mn3
ol &
con.<
<
¥ 4
RNAVAAS=AAAAA
SMI  +SMA
Bass Treble

—The crystal pick-up should B
‘have a filter included in its

-

Fig. 9.—Remote ‘tone and volume comtrol circuit.
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3
stage rtespectively give  approximately correct bass
boosting {or the average record. At X in each diagramn
js inserted the correct bias resistance for the valve to be
used. Volume control should come after - this stage,
and if the grid of the valve is overloaded for any reason,

4

for a remwote-control box. The author has used it in this
wav with complete suceess, a powerful paraplase amph~
fier being installed in & wall cabinet with 4yd. of twin-cére
sereened cable allowing the control box to be moved to
almost any position in the room, the amplifier thus being

Ot <Q0CS pf
EE_ [ 1 -
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260002 .
; o O« uf
05 :i e B oE= ' ?
e R <000/ §+0007
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Fig. 11.—Detector, A,V.C. dnd tone control stage.

perhaps because of a high pick-up output, a fixed
potentiometer should be used to reduce the input voltage
to the corrcct level,

gt

05 MR

siow

Fig, 12.~—
Simple treble attenimtor:

i
The Tone Control Stage
The flexibie tone control enters the amplifier circuit at
the most convenient point, before the phase splitter in a
push-pull or paraphase amplifier, or belween the first
and second, or second and third stages of a single-ended
amplificr, and may include the volume control as \\’CI'L
Probably the simplest circuit providing bass aud trebie
attenuafion is that shownin Fig, 7, the diagramm beingof a
simple 3-stage amplifier suitable for many appiications.
The fixed Dass-boosting circuit of Fig. 6 may be
incorporated in the first stage, but where the amplifier
- is to-b€ used for both pick-up and microphone working
it is best omitted.
Whilst the circuit of Fig. ¢ is similar in many respects
it does take the forin of a complete and compact control
of bath tone and volume, and, moreover, is very syitable

under control from the fireside. Despite the long cable
there is absolute freedom from hum, The Arst two stages,
fed from a crystal pick-up, are shown in the diagram,
the phase-splitter feeding a normal two-stage  outpug
circuit,. and the interior of the remote-control box s
shown in l'ig. 10,

In this case the crystal pick-up output overloaded
the first valve, which is accordingly fed from a compensat-
ing circuit which has a treble-cutting characteristic and,
acts as a preset volume coutrol, with variation possille
in the degree of treble cut.

Radio Receivers

So far as a tone control for radio receivers is concerned;
the last circuit of Tig, g is undoubtedly the Lest and may
be introduced into the receiver hetween a double-diode-
triode and output stage, a double-diode-triode being
substituted for a simple double-diode valve wherd
necessary, the losses caused by the tone control thus being
made up. Such a stage, including provision for delayed
AV.C. is shown in Fig. 11, the volume being controlled
into the triode grid in the usual way, and the tone contrels
appearing in the triode output circuit.

In older receivers, of course, a measure of trehle
attenuation is really "all that is required, generally
because a teirode or pentode output tends to
accentuate the treble, and bere there 1s something to
be said for the shunted transformer control, shown im.
Fig, 12. ) i

I must always be remembered that tone control is &
personal problem in aesthetics, and that what appears
correct and .desirable to a trained musjcal ear is often
unbalanced to a casual listener, In geaneral, the careful
listener .will require a better rendeving of the higher-
frequencies than will the average listener, cspecially
those to whom music is ne more than a background fer
conversation, :
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Masic Hath Churns! . _ F
VERY time. I criticise jazz music and dance bands

4 1 am certain to get a rude letter either from a

. member of a dente band or from one of his rela-
tives. I thought the days-of the claque were over!
However, Lintend to go on criticising this form of music,
whilst I have ink in my pen until this foul thing which
has been spawned upon_the air is either expunged from
our radio enfertainment or kept down to reasonable
‘limits, -1 want greater encouragement given to English
musicians. and not. to tin-pan alley.

-It is pérhaps in keeping with the times that musicians
have their own trade union, which operates more or less
on the lines of the. clased shop, I suppose in future we
shall referto dance band orchestras as consisting of a
number of piece workers with a foreman in charge!
The tragi-comic aspect of the musicians’ trade union is
that it will admit non-musicians into its membership,
and even conductors who do not know a note of music,
cannot-read a note of music, cannot play any musical
instrument, not excluding a mouth organ or a comb and
-Eaper, may refuse to work with trained musicians who
-have spent years ?assing examinations. In other
words, the musicians’ union can keep musicians out.

Whenever 1 visit a home when dance music is being
played everyone wants me to -be dumb when all I want
i1s to be deaf. You have probably heard the definition
of an’'oboe—an ill wood wind which nobody blows good.
Also the definition of a fugue—one of those compositions
where; as the voices one by one come in, the audience,
one by one go out. (World copyright deserved.)

Notwithstanding the third programme and the changes
which have been made in the other two, there is still
far too much dance music played to a vast audiénce,
only a small percentage of which dances to it.

Radio Eirann . :

N Irish reader disagrees with the views expressed

“in a recent issue that a large amount of anti-
British propaganda emanates from Radio Eirann.
He says that the output of commercial programmes
from Radio Eirann. does not exceed eight hqurs per
week, which forms about one-seventh of the total time
the station is in operation. That is about seven hours
too long, anyway. He says that much of the eight
hours is devoted to music, mostly of the lighter variety,
though a recent programme in the sponsored hour, by
the London Philtharmonic Orchestra, was much appre-
ciated. I gladly give space to this reader’s views and
leave my readers to judge.

-IP.R.E. Lectures

THE Institute of Practical Radio Engineers is recom-
& . mencing its lectures in January, 1947, and it has
“been ‘suggested- that district radio societies and clubs
"be invited, in tnmn, as. guests. .The dates. will be the
-first Friday evening of. each month, that of January
‘grd, 1947, being the first. Secretaries of clubs wishing
to attend should address a letfer to .the Secrétary,
Institute of Prdctical Radio Engineers, Fairfield.
‘House, 20, Fairfield Road, Crouch End, London, N.8.
The first lecture will be one on high-frequency heating.

Radar Aijs the Prophets

. QCIENTISTS attached .to the meteorological office
during the war developed a method of aiding

weather forecasting. The" device consists of *a tiny

. radio set attached to a balloon 6ft. in diameter, which - -

By THERMION

soars_ta an altitude of about 12 miles and then releases
a_parachute . to jwhich the radio set is attached. "It
has now. been adopted for civil aviation and the G,E.C.,
Ltd., have redesigned the instrument for quality and
quantity’ production. . 1
.The new instrument provides the most accurate
meteorological readings yet obtained from the strato-
sphere, and Britain is now ahead of any other country
in the development of this technique. i
Of cousse, such instruments -were ‘used long before
the war and they were known as “ Radio Sonde.” It
is a polished black cylinder from which projects delicate ...
aluminium housings in which are sensitiVe barometérs,
thermometers, and hygrometers. As it rises-into the air
it broadcasts a radio gjgnal which is received as-a musical
note, varying according to the different conditions
encountered during its ascent. . 5
The transmission is picked up by a radio receiver on
the ground, and the exact value of the note is determiped -
y using a miniature television. tube with an indicator. .
These results are plotted, and within a few minutes of.
the ascent into the stratosphere results are sent by tele-.
rinter to the, central forecasting office at Dunstable.
easurements of the speed and direction of the gpper,
winds ‘are obtained by tracking the ‘balloon by radar.
When' the balloon bursts a small parachute operis and
brings the set safely to earth. Each instroment-careiés &
stamped, addressed postcard and an,offer of 59 reward
for its recovery. Many are lost at'sea, but thosé recovered
can generally be used again after slight overhaul,
So if any of my readers finds one of these instrtunents
I hope they will return it in the interests of radar de -
me‘xi%;l irrespective of the 5s. they will receive for th
trouble. ;

Epitaph i )
APT, J. LINDSAY sends me the follewing: “In
the little old town of Electron; way out beyond
Anode Bend, there’s the grave of a radio’'mechanic, who
lies earthed at hiy positive end. Let us give him his due
in all fairness—he was good at his job; 'he had brains.
But he once was a little too cireless while fixiog a plug
to the mains. There’s a- moral to this little story, a
moral an infant could see. If you don’t waat sheit
circuits to Glory, don’t frolic around with H.T,”

« The People Who in Darkness 8at * .

[Press Note.——Speaking in Londén, Sir William Haley, Director-

General of the B.B.C., said he believed that the success of the

Brains Trust was due to the fascination of millions of people

‘““ hearing sustained and intelligent conversation for the first

time in their lives.” i

Oh ! how profound our darkness was

Before the Brains Trust. came ;

No intellectual talk-we heard—

This filled our hearts with pais.

We knew qur limitations, . 5 owen

Uncultiired, ” boorish, dense;

The. very name of Education

‘Filled - us’ with eoffence?

For not one of our company

Was. filled with Culture’s light,

Till- Brains Trust got upon the air

And quickly put things right!

They claim they have enlightened us,

These pundits should we thank?

Or should we tell them that we think

Such claim is arrant swank?

Which verges on impertinence,

And merits hearty slap,

Because their claims for super-brains

But few of us will clap! L
- ] ¢ “'Toleﬂ;l;;'
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Analysis of the Television Receiver—5

Synchronising Pulse Separétors and Scanning

E have now arrived at the stage. where we can

analyse the line and frame-synchronising pulscs

I as obtained from the synch. scparator into those

parts which operate the various time-base generators of
the television receiver.

Most people experience difficulty in understanding how
the line and frame pulses are sorted out so that they
only operate their rcspective line and frame time-base,
circuits, and also how interlacing of the lines on the
alternate frames is accurately carried out. The cxplana-
tions are quite straightforward, and we. will attempt to
put them in the clearest possible language.

The. scparated synch. pulses at the end of even and
odd frames are shown respectively at (a) and (d) in

Jy
J

")

111

Fig. 27.—The effect on the synch. pulses at the end of both
even and odd frames by differentiation and integration.

Fig. 27, As was mentioned in connection with the
television signal earlier on in this series, the vision
signals are suppressed for at least ro lines at the end
of each frame, the even frames ending up on thé josth
line while the odd frames end up after one-half of the
203rd line. (Refer back to Fig. 3 in the August issue in
connection with this.) The consequently diffcrent forms
of the synch, pulses at the end of alternate frames are
shown in Fig. 27 (a) and (d). It is this differenceé which
leads to an interlacing of the lines as will be described
later on. %

In the meantime, it is necessary first to devise some
means of separating the line pulses from the frame
pulses. Amplitude filters are obviously not the solution,
s0 systems are used which discriminate against the
duration of the pulses and not against their amplitude.
The usual practice is to feed the line time-base from the
synch separator: through a low time-eonstant coupling
known as a ‘ differentiating ”’ circuit; and the frame

F )
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time-base through a kind of high-frequency filter known
as an ‘“‘integrating ”’ circuit. These terms have little in
common with the usage of them as found in mathematics.
A differentiating ‘circuit is shown.in Fig. 28; where
the values of.C and R are assumed to be very small.
Ii the direct voltage impressed upon the input terminals
of this circuit changes abruptly, condenser C' charges
or discharges exponentially until its voltage equals the
new value of impressed voltage. Suppose a rectangular
pulse such as is shown on the left of the figure is applied
to the input of the circuit, then the output voltage across
the resistance R will be a replica, as far as waveform
is concerned, of the current flowing in this resistance.
Now when the abrupt leading edge of the rectangular
pulse is applied tc the system a charging current will

c___ic
o

O

Fig. 28—
A differentiating
circuit,

—(

flow into C through R and a sharp rise of voltige will
appear across -the latter component. C: will charge
expouentially at great speed and the charging current
will consequently fall te zero, remaining there for the
remainder of the pulse period. When the pulse falls
to zero, the condenser -discharges, and the current
through R rises immediately to a maximum in opposite
sense to.that occurring during the discharge. = Again
the current falls to zero, and the circuit is quiescent untit
the arrival of another pulse, when the cycle of events
repeat themsclves. The rectangular pulses are thus
converted into a series of alternate ptitive and negative
spikes ‘of quite short duration. ‘

R _ - P

—_———————

Fig. 29,
An integrator
Circuit.

e

The effect of passing the line and frame synch. pulses
through a differentiating circuit of the above nature is
shown for even and odd frame endings in Fig. 27 (b}
and {c) respectively, i

An integrating circuit performs the opposite function
of a differentiating circuit, producing a ‘steady voltage

-of some predetermined level from a series of shert

duration pulses. A simple circuit-of this type is shown
in Fig. 29 where condenser € and resistance R of Fig, 28
have changed places: they have also a greater time
constant in this case. . When ordinary line synch. pulses
are applied to such a circuit as this, the charge developed
upon € by each individual pulse is very small and is
discharged during the comparatively. large line interval
between the pulses;-thus the voltage rise across C is
negligible.  'When, however, the frame pulses arrive,
being of ‘'much longer duration, the condenser will be
almost completely. charged during the first pulse and
only 'a very small percentage of this charge. will leak
away during the interval between it and the following
pulse. - The voltage across C consequently shows a rise
as the figure indicates, il
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The effect of passing the frame pulses through an
integrating circuit of the above nature is shown for even
and odd frame endings in Fig. 27 {c) and (f) respectively.
Note that the * integrated " frame pulse starts one-half
line later at the end of an odd frame than it does on

an even frame; this ensures .that the odd-frame lines vy

fall in between the even-frame lines and correct inter-
lacing is secured.
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Fig. 30.—dA practical form of combined integrator and
differentiator for line and frame synch. pulse separation.

A practical line and frame pulse separator consisting
of a combined differentiating and integrating circuit
is shown in Fig. 30, where the typical line and frame
pulse outputs are shown in their respective positions,
The leading edges of the pulses actually go to fire off
the time-base generators, and for this reason interaction
between the two outputs must be avoided. If the pulses
set up by the line time-base separator reach the frame
time-base due to a bad design of integrator, synchronisa-
tion will go awry and nothing intelligible will appear on
~ the screen of the cathode-ray tube. Properly set up,
the line pulses are almost distorted out of existence ih
the frame integrator and therefore cannot affect the
frame time-base discharger valve. A slight disadvantage
of the integration circyit ig its failure to produce a
sharp leading edge to the frame pulses, so that there is ‘a

(3)

(b)

the frame separator circuit of

Fig. 3. —~The effect o
& Fig. 1 on the frame synch. pulses.

chance of erratic frame time-base firing. This fault
manifests itself as an inability on the part of the picture
to interlace correctly, and the lines are superimposed
upon one another from alternate frames.
In Fig. 30, C and R form the differentiating circuit,
the values of these components being so chosen that the
.pulse voltage falls to zero in the time (10 usecs.) of one
ine pulse. Suitable values are: R=350,0002, C=
45 ppF. The integrator circuit proper consists of R;
and Cg and suitable values are: R;=20,0002, Co=
o.001 ¢F. C;and Rg are simply included to isolate any
steady voltages from the synch separator circuit.

A Valve Circuit .
The simple differentiating-integrating circuit of Fig.
30 has the merits of simplicity coupled with reasonable

performance. A different type of pulse discriminator,
however, utilising two valves is shown in Fig. 1 {August
issue), and this ecircuit has the great advantage that
it produces frame pulses with a sharp leading edge.

Turn to Fig. 1 and consider the stages Vig, V;i; and
12. Vio is a double diode and constitutes the synch,
separator of the receiver. Vision signals appear at the
anode of Vg in negative phase, but the synch pulses
move in a positive direction. Vyy is biased by the
voltage developed across Ry; and conducts only when
the synch. pulses swing the anode sufficiently positive to
overcome this bias. Positive going synch. pulses thus
appear across Ry; and Rygin a manner descri for the .

Fig. 32.—
How tlghe ?nterlac_ed

system of 10 S

covers the screen ‘_—__4:——“__%

area in a series of T S e SO
half-frames. . i

Odd Half - Fromes’
== = = _Even Hslt-Fromes
Corresponding Flybacks

previous diode separator circuits. Now the line synch.
pulses are taken from Rj;, through Cy; and Cyy and to
the line time-base gas discharger valve Vy; while the
frame synch. pulses are taken from Ry¢ through a special
circuit contalning the triode Vj; and the diode Vig
to the frame time-base gas discharger V3. Both outputs
are equivalent to begin with, of course, containing line
and frame synch. pulses, and separate cathodes are only
chosen in Vig to avoid any effects of interaction,

The line discharger valve Vg is fed through a dif-
ferentiating circuit and correcting network, consisting
of Ci4, C1s, R33 and Rg,. The series resistance Rgy
is included in order to obtain stable operation of the
discharger and has a valuc of some s5,0002. For a
thyratron valve such as the GDT.4, suitable values
for the components are : Cys=Cio=50uuF. Rggz=
10,0002, Rg4=50,000Q. The sharp leading edge of
each differentiated line pulse then fires the thyratron
in a manner to be discussed later on.

The frame discharger valve is fed through a special
circuit. The output synch. pulses from Rjg are taken
through a resistance-capacity coupling to the triode valve
V11, which is operated with zero grid bias so as to retain

\

S

| e

‘ Time
Forwsrd
Sweep

N Fiyback

Fig. 33.—Sawta¢;th waveforms such as are applied to
the tube deflector plates for production of a raster.

the D.C. component, and the output developed across the
anode resistance Rgg is thereforc a copy of the synch,
pulses developed across Ry but amplified and reversed
1n phase, i.e., negative going. The coupling Cs and Ray
is actually a differentiating circuit, but with a time-
constant chosen to be equal to the time of one complete
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frame pulse, approximately 40 ysecs. Cy may therefore
be 0.0008 uF, and Rs; 50,0002, With this value of
time constant the frame pu‘ses are not distorted into
alternate posifive and negative going spikes of the tvpe
discussed before, but appear, instead, as shown in Fig. 31,
where the cnd of an even frame is shown at (a) with the
differentiated version at (b). The line synch. pulses cause
a sudden negative pulse to appear across Rep with an
almost equal positivé rise at the end of the pulse as,
shown ;. this is because the voltage loss across Cy during
the time of the pulse is very small. The frame pulsea,
however, being larger’ than the line pulses, allow C, to
lose much more of its charge, and the voltage risc at the
end of each pulse therefore swings the potential much
more positive than was possible with the line pulses,
The important thing to notice about the whole operdtion
is that the synch. pulses are such that the voltage rises
regularly at the end of every line even during the period
of the frame pulse, and that'itis the si2/erval pulses which
occur during the frame period and not the frame’ pulses
proper wluch are used to 1nst1gate the actual triggering
of the' frame discharger valve V

Viz is simply an amplitude ﬁlter biased by Rag, so
that only the frame interval pulses cause anode current
to flow and an output corresponding to the pulses above
the dotted bias line of Fig..3r (b) appear across the
frame thyratron grid resistance Rg* The first of these
pulses, whi¢h has a sharp leading edge fires Vi3 and
sets off the frame time-base.

For the odd frame endings, the. first firing pulse is
delayed by one-half line, as discussed previously, so that
interlacing of alternate frames is adtomatically secured.

Scanning Sequence

Having obtained line and frame synch. pulses to
opérate the respectlve time-base generators, the next
problem to be met is the method of feeding the cathode-
ray tube with sawtooth voltage waveforms so that the
picture ‘‘ raster ” is buikt up on the screen, We shall
deal only with electrostatic deflection in this series, which
is somewhat simpler to set up by the home expemmenter
than the various electromagnetic systems.

The deflecting plates of a cathode-ray tube must be
fed with saw tooth voltage waveforms so that the spot
is drawn out’into a series of lines across the screen; at
the same time moving down the screen, thus markmg
out the pattern, or rwster shown in Fig. 32. The lines
traced horizontally for one complete vertical movetient
are not immediately adjacent to-one another but are
separated by a gap approximately equal to their own
width. When the spot reaches the bottom it returns
quickly to the top and traces gut another series of lincs
which lie between the first. This closes the gaps and
““ fills in ” the whole picture area. When'it 4 again reaches”
the bottoni it feturns to trace out a third series of lines
on top of the first, and then a fourth series on top of the
second, and so on. This process constitutes the inter-
laced sequence of scanning which is adopted to reduce
flicker without increasing “the width of the: “transmitted
frequency band. The first article of this series discussed
this point.

To each series of lines there are two vertical sweeps ;
each half-series is known as the frame, and there are,
therefore, two frames to every complete picture. As
there are so frames a second and cach complete picture
consists of 403 lines, the frame-scanning oscillator in the
receiver must operate at 50 cycles per second (vertical
traversals) and the lne-scanning oscillator at 25x.405
=10,125 cycles per second (honzoutal traversals).” Both
vertical and horizontal deflecting plates are therefore
fed-awvith sawtooth waveforms of the pattern shown in
Fig. 33, the -only difference bcmg in the frequency of
recurrence. -

It is -essential -for the sawtooth waveforms to be
strictly linear over their rising portions, for if there is
curvature /@t this point the received image will' be
obviously.distorted -at :the- trailing edges of the lines and -
at .the .bottom of the:frames. -The fly-back or return
period is not critical as regards shape so long as it is
sufficfently rapid to ensure that the spot is returned in

time to ‘"begin the next complete line or fr'une without
joss. In thc case of the line sweep, the picture signals
occupy 84.5 per cent. of the whole line, so that the time
of the scanning stroke is $3.7 usecs. and the fiy-back
time x5.3 psces.  For the frame scan, the forward stroke
must occupy 38.12 millisecs., with a fly-back peried of
1.98 millisecs. Since the methods of producing sawtooth
waveforms depends almost-exclusively on the gradual
charge and sudden discharge of a condenser, the latter
me(r determined by the synchronising pulsos at the
end of the individual lines and frames, the spot is
blacked-out during the return pcriods and therefore
makes no trace on the screen. Thus the shape of the

fly-back waveform is, within reason, immaterial.

Fig, 34.—The basic gas-discharger circuit.

Basic Saw-tooth Generator

Tlg 34 depicts the basic saw-tooth generator consisting
of ‘a gas triode VI in series with the chargma res1stan0u
R3 across the charging condenser C. This condenser
charges up from the H.T. supply through R3 and carries

“the anode of the valve more -and more- positive with

respect to its cathode. Now, a gas-filled valve is very
similar. in- construction to an ordm'uy high-vacuum
triode with the exception that, owing to the presence
of an inert gas such as argon, the former does not pass
anode current until the anode voltage has exceeded a
certain critical voltage. The magnitude of this anode
voltage depends upon the grid blas applied to the valve,
and increases as the grid bias is increased. As soon as
the anode voltage reaches the critical stage in a given
case, the gas within the valve ionises dnd the vqlve
“fires” or breaks down. The anode current which
then flows is determined only by the anode potential
and the resistance of the anode circuit; being quite
independent of the grid voltage. This condition of
saturation can only be interrupted by ‘a4 reduction in
the anode potential to a. value lower .than the ionisation
potential of the gas, keeping it there for a sufficiently
long.period to allow de-ionisation to take place. “Once
the valve has fired, the anode voltage (drop across the
valve) remains constant at about 1o volts. The valve
behaves like a switch in-series with a small resistance

" and a constant voltage equal to, the anode potential.

In Fig. 34, VI is norm'\lly cut off by the bias dev elopoel
across Rz, and condenser C charges up through resistance
R3. As soon as the (,on(lcnser voltage becomes equal

to the firing voltage of the valve, the latter’ becomes

conductive nd C is rapidly dlscharcred The wvalve

goes out as soon as the condenser voltage has fallen to a -
value equal to the valve drop, after which the cycle
repeats. © This generator is free-running, for it dev: elops

saw-tooth voltage waveforms-across C 111defTu1telv the

freqiency of operation being given approxlmately by

the formula :

- 1
- E—E
CR3 loc (E_a)

where E is the H.T. avallable Ea is the valve drop, and
Ef-is the firing voltage.
(To be continued.)
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Battery-operated Transmitters

Details of Two Simple Circuits Which May be Operated-from Batteries
By R. BALDWIN (G3WZ)

HOSE radio amateurs who live in districts where
mains electricity has not penetrated—and there
are still plenty of such places—have to get on the

air, if at all, without the aid of mams_sx_xpphes.

It is surprising what can be donc with small rotary
generators running off a six- or twelve-volt car battery
kept charged by a wind generator. It is possible,
however, to get quite a lot of experience of amateur
radio transmitting by using no more than an ordinary
two-volt accumulator to run all filaments, and a 1.20-volt
high-tension battery to supply the high tension for
both receiver and transmitter ! . )

Battery transmitters use, miost conveniently, single
valves of the LP2 type running at between one and
two watts input as oscillators on the 7 mc/s
band, where, with no more aerial than 66ft. of wire
to resonate as ‘a half-wave radiator, they will give
sufficient propagation to get around Europe. Before
the war, with such gear, the author had about 300
contacts with home stations and. Norfway, Sweden,
Denmark, Belgium, - Germany, Switzerland, France,
Eire and Portugal. With similar gear on the 1.7 mc/s
band there is plenty. of local working to be done, and
occasional contacts of up to 300 miles range can be
had in hours.of darkness. It is doubtful if one-watt
gear could hope to get throigh the present
interference on 14 mc/s, though in years J
{rast plenty of amateurs have worked the _ \/

.S.A. with one watt from a battery
transmitter . running into a good trans-
mitting acrial—the aerial system is the key

are copper tube such as described. In a shack subject
to vibration it may even be advisable to. wind the
thickest copper wire you can get on a coil former instead
of using .the tube—the rigidity of the coil-former will
prevent that abominable splurging known as ‘‘ spitch ”
when somebody slams the shack door while the
transmitter is being used ! ]

A 3}in. loop of wire connected to a fuseholder and
flashbulb will indicate when the . transmitter is
oscillating—since the bulb will glow when the loop is
brought near the transmitter tank coil,

The T.N.T. Circuit

The writer has always favoured the variation of the
tuned-plate-tuned-grid  transmitter known as the
“INT ” circuit for 7 mc/s (Fig. 2), though since it
depends for its excitation on the valve anode-grid
capacity, which is a small value, the circuit is of little
use on the 1.7 mcfs band where the capacity is not
sufficient to provide adequate feedback for strong
oscillation. ’ ’ A

The grid coil is designed to resonate in the centre
of the 7 mc/s band. In one practical casé it consisted
of 20 turns of 19 s.w.g. enamelled wire on a 1}in. former

_RFEC:

»000/ Mtd. 4
0-50m/a

to successful low-power transmitting. With
beam aerials.it may yet be proved that six
watts is by no means the minimum with
which it can be hoped to work all con-
tinents on r4 mcfs.

The Essential Wavemeter

_ Before describing two convenient low-
power transmitting circuits, it must be
pointed out that a wavemeter of the
dynatron oscillator type is necessary to

- - %

ik

/0000 0

S . Ol Mg,

ﬁg\; HT-

LT

1-0002M1g. , ?

prevent the danger of ofi-frequency oper-
ation, while the ecase with which these
transmitters can be put on the air
makes it necessary to add that any transmitting
¢ pirate ” may expect short shrift from the authorities!
_Most transmitting amateurs have at one time or
other workéd with the Hartley circuit shown in Fig. 1.
Most British ships still use modifications of this
circuit with powers up to 2 kw. in this present year
of 1946. :

Th?core of the outfit is the coil system. For 7 mc/s
this can be made of copper tubing such as is used in
automobile feeds, and }in. tubing if bent round a 23in.
cylinder (such as a jam jar{) will spring open to a coil
of ‘about 3ins. diameter. ight turns sprcad out to
4ins. will be enough to tune into thé 7 mc/s band,
using a variable condenser of up to .0o0oz mfd. capacity.
With the grid-leak value shown'in Fig. 1 the no-load
anode current will be about five milliamps at 120 volts,
rising to something just over 10 milliamps when the
aerial is clipped on somewhere between the earth tap
and the anode end of the coil. The nearer the latter,
the greater will be the aerial draw, but the greater
the note drift due to aerial movement. The earth tap
should be made about three turns from the grid end
of the tank coil. Vibration is very iniportant indeed
with self-excited transmitters, especially when the coils

Fig. 1.—This simple transmitter uses the Hartley arrangement.

which resonated at the required frequency without any
but stray and inherent capacity. The making of such
coils is a matter largely of trial and error—the aerial is,
of course, not on the transmitter during the tests.
When the dial of the transmitter condenser is swung
a broad anode-current dip will occur when the aiiode
tuning matches the resonance of the grid circuit. The
frequency band of oscillation of the transmitter must
then be observed on a wavemeter and turns added or
subtracted from the grid coil as necessary. - - >

An absorption wavemeter—shown inset’ in Fig. 2—
is enough to determine roughly the position of sach a
broad band .of frequencies. It consists of a flashlamp
bulb which glows.'when the circuit is on transmitter
frequency, a .ovo3 variable condenser with dial, and a
plug-in type coil with about eight turmms on a 2}in.
former. Such an instrument can be calibrated quite
easily, as follows: first, allow a straight receiver to
oscillate gently on a known shortwave station. Then
bring the wavemeter coil near the receiver detector coil
and rotate the wavemeter condenser till it.resonates
with its coil to the same frequency when, by absorbing
energy from the detector circuit, it.will stop if oscillating.
Increasing the distance of the wavemeter will make for
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finer adjustment. By picking scveral diffierent stations

on the receiver a calibration graph can be drawn up for’

thé wavemeter.

Rigid Aerial
The T.N.T. circuit is a very strong oscillator with

battery output-triode valves, and the no-load anode
current may be as low as three milliamps, increasing to

15 or more by tapping the aerial successively nearer *

the anode or “hot” end of the coil. But the largest
satisfactory aerial loading will, as before, be determined
by the carrier stability. Unless your aerial wire is
stiffly hung, gales and high winds will play havoc with
your note, which in good conditions will, because of the
absence of ripple, get you invariable reports of a very
satisfactory “Tg.” The variable grid leak, which should
be a reliable make wirewound type, provides an casy
way of power'adjustment.

Remember that half the secret of low power, or QPR

is good operating. Do not- expect to go on 7 mcfs
in the thick of the noise on .Sunday .mornings and
expect to get contacts against folk using perhaps ‘a
hundred times your power—go on the air in the early
mornings on weekdays. Don’t waste your time when
conditions are bad, operate intelligently, and you’ll get
a big kick out of low-power transmitting.

Remember, finally, that equipment such as is
described here must not be built unless you have a
G.P.O. transmitting licence.
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Fig. 2.—The T.N.T.

Books Received

RADIO VALVE VADE-MECUM. By P. H. Brans.
Obtainable from Messrs. Ritchie Vincent & Telford, Ltd.,
Harrow, Middlesex. 232z pp. Price 12s. 6d. post free.

THIS is the 1946 edition of a most valuable and
comprehensive book, which should be in the hands
of every experimenter and \erwceman It is divided
into eight sections, each of which is ‘‘ thumb indexed,”
and these give the following details :
of characteristics and working data of practically every
valve in- common use on the Continent. Table II
(occupying 40 pages) deals similarly with valves found
in the British market and includes many of which de-
tails cannot now be obtained, such as those, manufactured
before the war by the 362 and Clarion Comipanies.
Table III gives the equivalents of European, American
and Bmtlch types. Table IV gives a most exhaustive
table. of equivalents, indicating typés which. might be
used. as replacements although not exactly equivalent,
together with details "of modifications to circuits or
components which might be required in the event .of
substitution. Table V illustrates 689 valve: bases with
the theoretical symbol of the valye. Table VI is a.list
of Russian valves similar to the first two tables. Table
VII is a list of various Service valves with the nearest
cominercial- equivalent, and Table VIII gives complete
data -and  characteristics of German and Italian army

valves. This includes transmiitting valves, magnetrons,
accclerator tubes, etc.

ADDRESSING THE PUBLIC. By P. J. Walker. Obiain-
able from the Acoustical Manufacturing Co., Ltd.,
Huntingdon, England. 61 pp. Price:3s. 6d. post free.
HIS book deals with the Fundamentals-of good
Public Address-technique, a'nd covers the equip-
ment and its' locations, both ‘indoor and outdoor ;
Joudspeaker matching ; mxcrophom lines ; gmmophone
pick-up matching; testing and opelatmg and a useful
Appendix dealing with loudspeflker matching circuits,
decibels to voltage and power ratios and capamtue
reactances. The chapters are well illustrated and
contain a number of amusing sketches to illustrate

Table 1 is a list

certain points. For the engineer who is new to P.A,
work it will be found invaluable, and in many workshops
will be kept as a standard guide to cover all types of
work,

WAVE PROPAGATION IN PERIODIC STRUCTURES.
By lLeon Brillouin. Obtainable from McGraw-Hill
Publishing Co., Ltd., Aldwych House, W.C.2. 247 pp.
Price zocs.
OF Amcrican origin, this volume’ deals with Electric
Filters and Crystal Lattices and has a powerful
mathematical background. It extends from electrical
engineering to electromagnetism and:wave mechanics
of the spinning electron. Explanations applying to.
-electric filters, rest-rays, anomalous optical reflection,
and selective reflection of X-rays or electrons from a
crystal are covered, as well as those in regard to omission
of energy dissipation, a wave striking from the outside
and frequency falling inside a stopping band. It is one
of the International Series in Pure and-Applied -Physics.
It is of interest mainly to students and those to whom-
the mathematical side of radio has the greatest attraction.

QUALITY THROUGH STATISTICS. By A. S. Wharton,
F.S.S., AILA. Obtainable from Philips Lamps, Ltd.,
or throuvh any bookseller. 62 pp. Price 6s. post free,
THE purpose of this little book is to put forward an
elementary explanation of Quality Control methods

as applied in Philips factories in a form that can be
understood by those with little or no statistical-
knowledge. Mathematical formule are avoided wherever
p0551b1

The book is in three parts. Part 1 deals with Raw
Material Inspection—Philips Tables—Calculating Num-
ber of Defective.Parts—Stores Control and Breal‘.ave

Part 2z deals- with Probability—~Fraction Defecnv
Control—Fixing Control Lines-—Measurement Charts—
Normal Curve—Inset Limits—Range Control—Design
Tolerance and Statistical Limits and Cumulative Defef‘t\

Part 3 deals "with Anatysis of Charts—>Methods
Reports—Hand Operations—Quality Bonus-—Master
Graphs—Small Production Runs—Operational Iffi-
ciency—Process Control—Grading—Correlation.

The book ends with an r\ppendn in which the need
for, and importance of, higher quality in the manufacture
of all classe> of goods is discussed.
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M I RADIO SERVICE
&5 %0/ MAN, DEALER
=&Y AND OWNER

The man who enrols for an 1.C.S. Radio Course learns radio
thoroughly, completely, practically. When he sarns his
diploma, he will KNOW radio. We are not content merely
to teaCh the principies of radio, we want to show our
studants how to apply that training in practical, every-day,
radio service work. We train them to be successful !

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 93, International Bulidings,
Kingsway, London W.C.2.
Please explain fully about your {nstruction in the subjiect
. marked X
Complete Radio Engineering
Radio Service Engineers
Elementary Radio
If you wish to pass a Radio examination. indicate it below.
British Institute of Radio Fngineers
P.M.G. Certifieate for Wireless ()p(-rators
Clt) and Guilds Teleoommunlca tions
Wireless Operator, R.ALF. ’
Wireless Mechanle, R.A. ¥,

Write to the J.C.S. Advisory Dept.. statine your
requirements. It places you under no oblization.

‘§ Name.

(USE BLOCK LETTERS)

1 Address....

FILL THIS IN NOW |

Please send me details of Naval |
Bounty Scheme, without. obliga-
| tion, (WRITE IN BLOCK LETTERS) L

SURNAME

CHRISTIAN NAMES ﬁ

ADDRESS

OFFICTAL NO. st s

DATE DISPERSAL
LEAVE ENDED .. et
Post to The Dmscron OF NAVAL
RECRUITING, Dept, BW/1,
Admiralty, London, S.W.1.

" £125
BOUNTY!

to ex-naval men who rejoin now

for a 4-year engagement (or £100 for 3 years) -£25 down
and £25 for each year of service, free of income tax.
If you held a higher rate you can pick it up again. You come
back to the new increased scales of pay, marriage allowance, etc.
If serving ovcrseas ashore your wife can join you, free, when
ACC dation is ilable. 2 years previous service
with V.G. character and umfactoty efficiency re-
quired. If on dispersel leave ap; eglii to your Depot.
Others apply to nearest Combin ecruiting Centre
or post the coupon for full dctuh. 3 o |

the‘nEl.tn

Elco design and build soldering
irons, machines, melting pots,
and special furnacss for all
soldering needs to sult
any voltage from 24y, ..

up.) There ars 3
many others.

Sole Agenis :
ELCORDIA LTD,,

25 Wesllmmllr Bridge Rd., London, 8.E.1
: WATerloo 6502/3

Ex-R.A.F. Type RIISS
COMMUNICATION
RECEIVERS

Pre-tested and FULLY GUARANTEED
Complete with Plug

These sets are guaranteed ready for use when

fitted with POWER PACK and Speaker.

Price £15.15.0
Package and Postage 7/6 extra
Southern Radio Supply .Co.

46, Lisle Street, London, W.C.
Gerrard 6653

HENRY'S-

5, Harrow Rd., Edgware Rd., W.2.

¥ ® Trade Supplied ®

T.R.F. COILS, M. and L. wave. with reaction and'
circuit, - 8/6 pr. S/HET COILS, L. M. eand
with mrcmé’EIl‘l,/S- p; mfg TRANS., 4/65 kg/s Iy.m%dr
CONDE y 450 V.W., 3/=; X
450 V.w., 6/- ; 16 mid. 450 v.w., 4/-. WESTECTORS,
W6 and WX6, 4é V/HOLDE S, Amphenol, all at od.
each, 7/6 dz. AR TRANS., 6 v. and 12 v.,
‘B 1§5/=. TS, large
selection, 27/6. SPEAKERS, sin, P.M., less trans., 19/-.

L

Send Stamp for 1947 Price List

_RADIO

'Phone PAdegcon 2|94

[COVENTRY RADIO|

{ VOLUME CON'TROLS ‘5 & | meg. Midget 2/6

COMPONENT SPECIALISTS SINCE 1925.
SPECIAL OFFERS

CONDENSERS, Tubular 01, 05 &+ mfd. 9d. |
CONDENSERS, Kit of 25 assorted Values 12/6 § -
TOGGLE SWITCHES, Q.M.B., S.P. on-off 2/

METERS, Moving Coil 500 pyA. Ferranti 27 42/-

Latest List of hundreds 6f components and S-valve Super Het,
Circuit, price 3d.

COVENTRY RADIO,

191, DUNSTABLE ROAD, LUTON.

.
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THE FINEST

Whether the building of your
receiver is a hobby or to provide
entertainment in the home,
selection of the final component
demands the same- attention as
other details of the circuits.
Stentorian Speakers are designed
to match any desired impedance.
They give such a faithful repro-
duction that you will at once
appreciate the difference.

S lentorian

EXTRA SPEAKER FOR ANY SET
PRICES

Mih_or Type MX (for Low Impedance Extension) 2916

Minor Type MC (with Universal Transformer) 35/6
Baby Type BX (for Low Impedance Extension) 4316
Baby Type BC (with Universal Transformer) 49/6

WHITELEY ELECTRICAL RADIO €0. LTD., Mansfield, Notts

 Spreaders,

. Coil Units,

ﬁl‘ ams' [ E

Fﬂl’[ﬁﬁ'ﬂlﬂf [P
RADIO Gomporani®s

Transmitters, Receivers, Condensers,
Switches; Metal Rectifiers, Westectors,
Instrument Rectifiers, Resistors, Tuning
Units, Relays, Rotary Transformers,

Meters, Etc. Etc. Send for List. i

[YDESDALE SUPPLY o

- 2 BRIDGE STREET'GEASGOWQ;.;

CIRCUITS
“DORSET” SERIES
NEW BATTERY SUPERHET
4-VALYE ALL DRY 3-WAVE.
A.C.5-VALVE3-WAVE SUPERHET

A.C.,)DC. 5-VALVE 3-WAVE
SUPERHET

A.C./D.C. AMPLIFIER, 6-8 WATTS
A.C./D.C.4-VALVET.R.F.MEDIUM

Manuscripts conta containing 5 or 6 pages
of drawmgs, point to point wiring
- instructions, etc: §/- each, post free:
Theoreucal circuit of superhets with
price list, 24d.

WELDGONA RADIO AGGESSORIES
LTD., SWANAG

WAVE WITH L.W.CONYERSION

RADIO SPARES

MAINS TRANSFORMERS. Primaries
200/250 volts, Secondaries 350-0-350 volts
E C, 100 ma. 4v.5a., 4v. 3a. 3
6.3v. 5a., 5v. 3a. ...
L.T.s as Type C..
L.Ts as Type D,
I .. Three L.T.s of 4v.
. 3a. Rectifier =
200 ma. Thres L..T.s of 6. 3v.
. 3a. Rectifier ... o
Soconﬂarles 500-0 50
L.T.s0{6.3v,

v. 3-1 Eecmﬁer
K

. 3a. Rectifier
L. Oma. Three )
. 3a. Rectifier >
250 ma. Three L.T.5 of 4v.
. 3a, Rectifier .
Gecondanes 400 0—403
TYPE R. 120 ma. 4v. 5a., 4v. 3 .
TYPE S. 120 ma. 6.3v. 5a.. 5v. 31
SPECIAL UNITS MANUFACTURED
TO FRIENDS' REQUIREMENTS
Please note Types H to-M have 2 of the
L.T.s centre-tapped. Owing to dimensions
and weights of thebe tyves, kindly add 2/6
for carriage and packing,
HEAVY DU'I‘Y MULTI- RATIO OUTPUT
ANSFORMER

120 ma, 15 wants f.a.m:ine for 6L6s in pu<h~
pull, - PX4s in push pull; low impedance
Lmode low. 1mpedance pentode, high im-
pedance triode, 2//6 complete instruc-
tions with each uni

OoUTPUT TRAV‘;FOR‘VIERS. Special
offer Multl Ratio 80 : 1, 45 : 1, 60: 1,

0 l/

S‘\lOOTHE\G CHOKES, 20 henrys, 100 or
120 ma., 14/6 ; 20 henrys, 150 ma,, 186/6 :

30, 35 o 40 henrys, 200 ma. or 250 ma., 27/8.
Orders accepted by post only, Please help
us to eliminate clerical work by sending
cash. with order. Please include postage

with order,
H. W. FIELD & SON,

Ccelchester Road, ’
HAROLD PARK - ESSEX

VALLANCE’S

AMPLIFIERS, Aerials, Strain Insulators,
Tee Pleces, Spacers, etc.

Aluminium Sheet, Battery Chargers and
Trickle Chargers, Coaxial Cable, Cathode
Ray Tubes and bases, Condensers, variable
and fixed, for transmitter: and receiver,
Tank Coils, Receiving Coils,
Formers, Bages, Chokes, Crystals, Dials
(premsiovx types and others),

ELIMINATORS, Enamelled Wires, Com-
munication Receivers, Frequency Control
Units, Fuses and Fuseholders, Headphones,
Jacks and Plugs, Mains Transformers
(stal;xdard type or wound to-your specifica-
Lion).

LOUDP SPEAKERS from 12in. to 2n.
P.M. and M.E,, Metal Cabinets and Chassis,
Modulators, Recttﬁers ‘Resistance Wire,
Resistances, all wattages, Morse Keys and
Buzzers, Meters, Oscillators, Potentio-
meters, -Suppressors, Screening
Sleeving, Switches (all types).

TRANSMITTERS, Test Gear, Transmit-
ving and Receiving Valves, Transmission
Line. Transmitting Racks_ and Panels,
Terminal Blocks and strips, Valve-holders,
Wave-meters, and other 1tems too numerous
to mention.

IF IT IS AVAILABLE
VALLANCE’S HAVE IT

Stockists for best makers, including
Raymart. Eddystone, Belling Lee, Bulgm,‘
Cyldon, Denco, Woden, Hamrad, ete.

Prompt attention to ordgrs and enquiries.
Speedy Postal Service,
Payment : Cash with Order or C.0.D.
Send your wants to

VALLANCE’S,

Qans,

144, Briggate, LEEDS, 1.
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Practical Hints

A Handy Rack
THE appended ‘illustration shows
very useful rack for small
components such as resistors, ctc. .
It can be made up in any number
of sections and fixed to the workshop
wall or mounted on a wooden stand pase
at the back of the -table or bench.
—F. R. EstaLL (Sth. Benfleet).

Bolt Empty
s or R/ve!s Sardine Tins

THAT DODGE OF YOURS !

Every Reader o! ¢PRACTICAL WIRE-
LESS* must 'have originated some little
dodge which would interest other readers.’
Why not pass i on'to us?  We pay halt-a-
guines for every Aint published
Tura’ tlnt idea of yours to acoount
b ending it in to us addressed to the
detor “ PRACTICAL WIRELESS,” Georgs

of, Lid., Tower House, loutlumpton
Stroet, lhnd wee.
and address or overy ftem.
that every notion sent in must ha original.
Mark envelopes ¢ Praetical Hinis,

SPECIAL NOTICE

Al bhints must be aecompanied by ths
coupon out from page iii of cover, _J

fasten a wander plug to the panel
after *taking out the middle metal
portion and drilling the holes “a”
and “b” for the wire to go through
for connections.

Fasten the wander plug marked (i)
to the wire and push it into the
plug (ii); if the circuit has to be

on this

broken, pull out the plug (i)—D.
Put yoor neme | DowLING (Haslingden).
Pleass note
Soldering-iron Resi
HEN ' usihg the * Solon

soldering iron with the usual
form of rest, I found that the weight
of the on-off switch in the mains
lead tended to pull the iron off the

Sheer
Metal
Strips

Fixing
Flange

4 rack mad@ Sfrom empty tins..

Valve Adaptor -
AN eislly made adaptor for using 1.4 v. battery valves
with  normal 2-volt valves can be made with a
small piece of ebonite, 5 valve pins, two short lengths
of 6BA screwed rod and a couple of old spade terminal
holders for spacer washers and an octal valve holder.
The idea is fully illustrated below.—R. HANSEN (Balham,
Iondon, S.W.12).

Plug and Jack
RECLNTLY you published my idea for a plug and
jack. If a push/pull switch cannot be obtained,
hizre is an idea for a plug and jack using two wander
plugs.
For the construction of the ¢ plug and socket,”
2e5v. *5A Buld
In Fuse Holder

Octal Valvehoider

Short Len th
Screwed

Old Spade

Terminal

Holder As
$oacer‘ Washer

‘Ebonite
Base |

Screen Grid ]
Adapting a standard valveholder to enable low-voltage val'ves to be used. d =

Scrcen Gl'ld Grid

mx@>

stand, because it was so light.

Plywood Panel “

A novel plug and socket zdea. pr—

This was overcome very sxmply by removuég the small.
screw at the * bit ”* end, and replacing it y Tonger
screw and lock-nut as shown in the diagram. The screw
now prevents the iron being pulled off the stand by resting

Protruding Screw |

.

Keeping the soldering-iron in place.

against the frame of the stand ag
shown.’

It may also be used to hang the
iron "in an’ upright position’ on &
ledge—or any other handy protrusion,
—J. NOBLI: (St Mawgan

Control

MASTERING MORSE

By F. J. Camm
1/-or 1/2 by post from’

6 sm,"zzzz* ' GEoRGe NEwns, LD, |
Connection | Tower House, Southampton St., §

D F

IS

Strand; London, W.C2
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Frequency Modulation-4
This Month C. A. QUARRINGTON Deals With the Limiter, the
Frequency-amplitude Converler, and the AF. Side of the Receiver

HE previous article on the subject of frequency
modulation dealt.in detail with the R.F, amplifier,
the frequency changer, and.the LF. amplifier.

1t remains therefore to give similar attention %o the
limiter, the frequency-amplitude converter, and the
audio-frequency amplifier and output arrangements.

ApC

Fig. 1.—A single stage saturated-amplifier amplitude limiter.
Values of R1, Ct must be a compromise, and 150,00002
and 100 pfd. are suggested for -all-round. purposes.

It will be recalled that the limiter and {requency-
amplitude converter replace the second detector circuit
in the conventional amplitude-modulated receiver;
very roughly speaking the limiter replaces P ?
ihe normal A.V.C. arrangement and the ]
frequency-amplitude  discriminator  re-
places tHe-actual detector.

" The primary purpose of the limiter stage
is to suppress . amplitude changes which
may be presentin the incoming wave-form. .
Where it is possible for the limiter valvé ™|
to provide a source of AV.C. voltage, the
stage.is normally called upon to perform
the' additional office. - There are severgl
basic - wavs © of achieving - amplitude

- limitation, some of which have not proved -
themselves - likely- to meet with universal
favour. One . particplar .system has, in
fact, been almiost universally adopted, and
s known “ds”the saturated-amplifier am-
plitude limiter. This basic type of limiter
is described below in alternative forms
and” will' be siifficient for thé présent
purpose, ‘ o

34-

. RE Qurpue Volts

a tuned circuit which is in fact an 1.F, transformer, the
design of which will be influenced by the -type of
frequency-amplitude converter which immediately
follows it. 3
The values ¢f the biasing components R, C1 and
the anode and screen voltage network Rz, R3, R4 are
somewhat critical. The purpose of Rx, Cr is to provide
grid bias which should faithfully follow the shape of the
modulation envelope, which forms the input, Admit-
tedly there is no envelope to a frequency-modulated
wave-form,. but some modulation changes are bound -
to be present due to interference and it is the purpose of
the limiter to “iron these out.” If the selected values
for R1, Cr give a small time constant, the stage will
give Dest results against high rates of modulation
change, such as those due to impulse noise, particularly
that emanating from automobile ignition ; unfortunately,
however, a small time constant greatly reduces the range
of signal input amplitudes that-the limiter can handle
whileretaining the necessary constant output. Expressed
another way the short time constant is.good for cutting
out noise, but restricts the range of size of signal that the
limiter can handle efficiently. If the time constant Is
relatively large the opposite set of conditicns will obtain,
and obviously a compromise must bec eflected or a
more elaborate type of circuit employed, such as that
deseribed in dne coursc. A compromise suitable for
général purposes is 130,000 ohms and 1oo pid. respec-

" tively.

Anode and Screen Voltages

Consideration can now be given to the choice of anode
and ‘screen voltgges. A decrease of these voltages
results in the limiter fanctioning correctly with a smaller
signal input, but brings about .the corresponding
disodvantage that the limiter output level will be lower,
Fig. 2 shows the performance of the circuit shown at
Fig. 1. Curve T was taken with 30 volts on anode and
screen. Curve IT was taken with the same anode voltage
but an increased screen voltage which it would bhe.
observed has the cffect of reducing the steepness of the

Useable part of Curve 2

‘ Useable psre of Curves?® & 3

The _basic circuit of the saturateds
amplifier amplitude limiter appeared’in a
previous article but-is bere repeated at
Fig. 1 in"more complete form. °~ Reference
to. the circuit will shdw. that the arrange-
ment somowhat resembles a grid detector,
but has very low anode and-screen voltage,
and an anode load taking. the {orm of

s % TALLTE

1

|

¥ ] ) T T =7
s 0 5 20 25 30

RFE Inpu,'twl/o/rs ]

Fig. 2,—Curves showing performance of emplitude Emiter with various
-anede and screen potentials as detailed in the rexr. (Inset.)-The ‘effect of
- double limiter

curve action (a) compared with single Iimiter (b),

Slope
of curves not to same scale as 1, 2 and 3.

tods h
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curve, at the zero end, and .introduces less efficient
control of amplitude, -Note that the flat part of the
curve is not so horizomtal as Curve 1. Curve IIT is
taken with the original screen voltage, i.e. 30 volts and
increased anode.voltuge, which results in a curve having

simiilar regulation qualities to-kat of Curve I, but giving -

2 higher output at the expense of the flat portion
commencing at a higher signal levcl- Fhis series of
curves illustrates the point made ahove that & degrease

extremely efficient as in addition to the obvious advan-
tage accruing froin twosets of time constants, additional
overall efficiency is automatically obtained due to the
fact that. the serand limiter-is called upon to accept
restricted * variation .to input, since the first limiter will
make a valtable contribution towards levelling out
various input strengths, even though it has a very short
time constant. This dowble actien enables the limiter
as a whole to accept an exceeptionally wide range of

input, w:hile maintaining an out-

Py
Sre
p=s

put level :constant to. within
nparrow Hmiits, with excellent
limiter action on noise type of
input -due to the first valve
worling. at.. optizrumn conditions
for this particular purpose.

TR

Optintum values for the double
limiter shown at Fig. 3 are R,
50,000 ohms, Cr, go pid., Ril,
zoo,000 ohms, and Crxl, 250 pfd.
Owing to the great efficiency of
this.two-valve arrangement it is
ot “netessary  to  colnpromise
with the anode voltage “which
can be incrcased slightly. to
bring about a corresponding in-

SRR
AVC !
T ————— 4
<1
—
L=
RL2Z o R4
= l

e L §
cr’
R

crease of output. It is, however,
necessary that the screen be ad-
justed for the most constant
possible output. In determining
these values due regard mwust be
given to the fact that the voltage
- drop across R3 will be influenced
by the screen current drawn by
the valves in addition to.the
current flowing through Rj3 and

Fig, 3.—A two-stage amplitude limiter 5 compromise 1s not necessary as each stage
performs its task under optimum conditions. Suggested values are : RI—50,00080 ;.
Cr-gopfd. ; Ril—200,0002; Cil—z50 pfd.; Rs—5,0000 (approx.).

of anodc voltage ¢nables the limiter to work satisfac-
torily on a small input but gives a-correspondingly smaller
output, while increase of screen voltage brings about less
cfficient regulation and sheuld not thercfore be used as
a meaus of adjusting the input and output performance
of thelimiter, which should be accomplished by adjust-
ment of the anode voltage, the screen voltage being
afljusted for best possible regulation.

Avoiding: e SuUmpromise

It will he recalicd that in the simple limiter circuit
. shown at Fig. 1 the v-ulue of R1 Cr had to be so selected
thur & gomoromise had to be effected between two
required opposed conditions

) s
iral itics whacl & A 1
dgsirable qualilils mwiich If it is desired to avoid

for their maximum f\l(liﬁlrrllem@
his compromise, and therety ObalD
fvhich m<§‘e closely approaches 1‘,“}{9('“011; the arrange-
ment shown at Fig. 3 may be adop[@f‘- Itis, in fact, t\yo
limiters, which handle the signal m~ttlgnf T%le lf)ust
has a very short time constant selen,::‘f or the Dbest
possible limiter action of the type of way&torm laSSOCUgted
witll noise, while the second valve hos a long _tlm?
constant selected for handling a wide range of signal
input. It will be noticed that the valves {it¢ resistance-
capacity-coupled, which is convetlient since it is not
desired to obtain amplification in this stage. It may
also have the advantage of assisting general stability.
The same circuit, using LF. transformer: COuplings in
place of resistance coupling, is shown at b8 % and 115
uscful, since it emphasises mlore readily i atl_ t}e
arrangement of a doublle saturated—.amphﬁ_cr amplitude
limiter is the single valve variety in duplicat?, 'RI Ci
performing " the service for the “first valve I—h;\tl Ri1
C1l performs for the second. In Fig. 3 Ry} Crt are
necessarily arranged in a slightly different Manier; So
that Crp performs the additional function of isowting
the grid from the D.C. anode
valve, ) . i
The double limiter arrangement shown at Fig. 3 1s

obtain limiter action

voltage of the preccuing

R4. The overall value of R3 and-
R4. must be kept low in ordcer to
keep the screen voltage reasonably
constant, which willmean that the
~ value of R4 will be below 10,000
ohms, and screen voltage can therefore be measured
with a high resistance voltmeter as the current drawn
by such an instrument will be negligible to that flowing
throiigh R4, and the voltage will not, therefore, be
significantly influenced by the connection of the volt-
meter. The only other component in the circuit Fig. 3
that requires comment is‘the anode resistance of the
first limiter valve, which should be quite low since
amplification is not required; a valae of "3,000 ohms
being typical of the value used

Using & Buifer Stage

_Generally speaking, the frequency-amplitude converter
will follow immediately after the limiter, consequengly.

L

=
ke cr” S5
1
Q
é C2y
—é i 2
= <

=lg0

Limiter Valve ! =
Fig. 5.~The amphtude-discriminator frequency-amplitude
converter ; the diodes mav be in a single bulb. Average
values for R and C are 100,0000 and 50 pfd.
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the 1T transformer shown as the output eircuit in Tigs.
1 and 3 will not normally take the form of a rsingle
untapped sceondary as shown, but will be desirzned to
suit the physical requirements of the discriininator.
That is to sav, the serondary may k¢ celtre tapped or
be in two separate halves or, alfernatlively, the entire
transformer miay be replaced by tw-s single tuned cireuits
tuoseries. .

~ There iz no theorctical objection o a buffer stage
Leing introduced Dbetweer: the

diode, but {he arrangement results in an unfortunate
distribulion of capacity and is not illustrated- that
reason. Further licence is takeir in the interests of
clarity, by omitting tho customiary, damping resisienees
from “across the tuned circuits, although “they will
normally De used.

Fig. 5 shows the circuit diagram of a simple discrimina-
tor which, althouzh perhaps less efficient shan the
arrangement shown ~t Fig. 6, is simpler in its action and

limiter and the fre-jucney-
amplitude convertes- ;- such an
arrangenent , _in fact,
occasionally used!. Tt isdesired
to emphasise thes peint already
made that #we  frequency«
amplitude tonverter nornally
follows the ‘idmiter, as cirenit
tdiagrams @we to be seen in
various tewt books and else-
where where limiter diagrams
and. fe¥equency-amplitude con-
verter diagrams are drawn in
such a wav as to give the
impression that the latter is
not  built around the ancde
load of the former.

The choice of frequency am-
plitude converter circuits - is
somewhat Jarge and selection
je often greatly influcnced by
convenicnee, . For example, it
may so happen thatr diffieulty
is experienced in obtlaining a
particular type of special 1LF.
transformer and the nse of an

alternative 1may be wunaveid-
able. . Although undesirable it
is conczivable that some special
form of tuned circuit may be
emploved as a ednvenient way of introducing some
correction in the overall frequency response character-
istic. Quite apart from variations oi~the tuned circuit,
there.aire innumerable other possible variaunts, but for
¢ present purpnse the two most popular forms are
exiumined in detail. The functioning of the amplitude-
frequency eonverter requires special care in its pre-
sentation il it is to be readily understood. To clarify
the circuit diagrams two separate diode valves are shown,
- hut in practice these.two,valv'es may be enclosed in n
single glazs envelone withgutinAuencing theperformanee
in any way, provided, of course, that the type, selected
has séparate catho Itis ¢
onc-ol-thé circuits

tually. possible to modify
single cathode double

T ot
]
&
3
Q
2
3
S
X
REL
E—
ey
~r==|Limiter Valve =
Fig. 6.~—The . phasc-disc 1aroF . Sfrequency-amplitude
converter.; values arethe.s Afov-Fig. 5. The inductance

of the radio -frél[qeric;\fr”éliiiké should _be appropriate for
intermediate fregiency or be replaced by a resistance.

Fig., 4~A similar circuit to Fig. 3,
transformer ; not often used, bur iilustrates more clearly the rwin-staee action.

but R.C. coupling replaced by a tuned

makes a_more convenient starting point for explanation.
As will be seen it Jends itself readily to madilication of
the tuned ecircuit.  Reference to Fig.'s will show that the
circuit, broadly speaking; consists of two diades rectifving
the current induced in the two secondiry windings, and
combining their ontput.  One seeondary is tuned above
the carrier or unmodulated frequenecy, and the other is
tuned, by a precisely equal arnonnt below the earri
frequency 5 the actual values of deviaiion being such th: '
the two sccondaries together cover the ne Ay Fand-
width. The actual deviation in ke,s nece. gy 1o produce
this condition will be influenced by a “umber of caus
the principal factor being the overal! frequency response
characteristic of a single secondary  Ginding Sty g’
Fig. 5 will show that when the Sfrer s-unnioduliated
the andio output will be zero, since the voltages developed
across L1 and Lz will bé equad; consequently, the
current flowing through Rr and R2 will be equal, and as
they are connected back to back, the potential difference
across the pair will be zero, although the potential
difference will be. appreciable. The balance 'is upset
when, in cowrse of modulation, the instantancous
frequency moves in  the direction of the resonant
frequency of eithér of the secondary winding: . the
carrent flowing through one diode will then he greater
than the other.  The potential difference will be dissimilar
across Rr and Rz, and the differcnce between these
potentials wili appear across the points X Y, Obviously,
the input frequency can only nrove in one direction at
a time, so thui the increase in. one diode load resisiance
will be imitated by a more or less similar decrease in the
other. This produces a change across points XY
approximately double that which would appear if this
sce-saw action did not take place,

Suitabie’ Values )

The value of R1 Cr and Rz Cz is conventinnal for a
normal diode circuit, 100,000 clius and 50 pid. being
general values, It is not desirable to increase the value
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above 100,000 olns, owing to the risk of attenuating the
higher audio frequeney..

The type of circuit shown at Tig. 5 is known by the
rather cumbersome title of the amplitude-diseriminator
frequency-amplitude converter.

An alternative principle is incorporated in the circunit
at Fig. 6, which i$ known by another cumbersome title,
the phase-diseriminator frequencey-amplitude converter,
and is probably the most internationally popular circuit.
Ihis eivcuit emplovs a centre-tapped 1.1%. transformer,
usually constructed so that the coupling can be adjusted,
both primary anct secondary being  tuned to the-
upmodulated intermediate frequency s the action of the
diode relics on voltage changes drising from two sourees,

" (a) the potential set up by current induced in the secondary
winding, and () by capacity coupling which takes the
{form of a condenser from the anode ¢nd of the primary
winding to the ceptre tap of the secondary, C3 in Fig. 6.
The primary and secotulary of a tundd transformer are
cither go déy. or 270 deg. out of phase with each other
at resonant frequency ; this phase relatioship produces
equal distribution of ecnergy in the sccondary eircuit
cavsifig currents to {low’ through Rt and Rz, of equal

value but in opposite dircctions, resultingin zero potential

PRACTICAL WIRELESS
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difierence across the points XY.  As stated, the phase
relntionship between primary and secondary is go deg.
or 270 deg. at resonauce, but this relationship is upset
when frequency modulation is present, since the tuned
cirenit will no longer be at resonance; the induced
current in thesecondary will either lag or lead as the
signal frequency increases and decreases in course of
modulation.

This lagging and leading causcs the two sources of
energy (a) and {b) to combine in such a manner that the
anode potential of one diode differs from the other when
the signal frequency inereases, and the reverse condition
applies when the signal frequency decreascs. As the
diodes arc eonnceled back to back the dificrence of
potential across Rt and Rz will appear as their difference
across the points XY,

The values of R, Rz, Cr and Cz can be 100,000
ohms and 50 pid. as tentatively suggested for the circuit
shown at Fig. 5. The optimum valne for C3 will be
influenced by the design of the associated LE. trans-
former and the intermediate irequency inuse. The choke
choulds be of officient design and have inductanee
appropriate to the intetmediate frequency or may be
replaced by a resistance.

Notes from the Trade

Aerialite and Es6 in London
HE abet® W0 well-knawn finm. . ¥e now opened
Lomlon 1. Cole, T.td., are insialled
in Remiwandt. Hous, 5. Vigo Strect, London, W.1.—
a-taiie's throw from Plecadilly cus.  This will be
weir London -office, "overing 4 produets of -the
company, including: their export The preth s
are ceptrallv situated for the cous rpience of visitors.
The E. W. Cele head office and fuctory remain  at
Southend-on-Sea.

Special showrooms for radio and ‘«ievision, thermo-
vent, lighting and plastics are in- - . se BEpreparation
and will ‘be available as soon ag et clreumstances
pernit. Tolevision demonstrations v alveady taking
place rezularly. _—

Aerialite. have opened their Tondon sales  office

~and show room at 91,93, Paker Street, London, W.1,
where their range of cables and wires. ete., may b seen.

Acrialite also anuounce that all their Ashiou bles
are now made to Specification B8 ALy, ana woutain
only pure rubbet, which'means they are now of pos-war
quahity. ' :

Philips Battery Chargers

HILIPS 1.AMPS,  LTD., announce o
full range of battery chargers which . wr
almost any batterv-charging need.

Four types are available, B 1378, E 102, It
L 1377

E 1378 is of the “ home-charging” tvpe for use in
domeslic garagas where it is a couvenignce to charge
the battery while it remains in positivn on the ear.

1t is suitable for mounting on Lhe garage wall and is
provided with a 6ft. heavy fexible lead, with 2-pin
plug, for conpection to mains supply. For connection

to the battery, oft. of Hex is provided fitted with a

3-pin non-reversible plug. - This plug connects to a

special socket for attaching to the dashboard or other

suitable place on the car. . )

n consumption, the charger is ruost ceonomical, taking
only 40 wautts approx., ot 25 hers charging for 1 unit of
current.  Matteries of 12 volt or 6 volt rating can be
charged without alteration to the instrunient,

C Consumption : Full lead,in waits (Aapprox.) 40.
Dimersions :  Approsimately  xiin.o o, x sin.
Weight : Approximately silb. Velve type—328.
Charging rate: Approximately 1.3 anys.

;and

Type F.162 is a larger model (illustrated below) and
is also for charging 6 volt or 12 volt starter batteries in
position en the vehicle. 1t delivers 6 volts at v wnps,
or 12 volts at 4} amps, and is a most convenient unit for
over-night charging. ~

These battery chargers are suitable for use on mains
supply of 2001230 volts, 10/6o cycles, but can be supplied
without estra charge for use on 1007120 volts, 40,60
cyele snpply.

A readily accessible mains adjustment pancl iz
incorporated. The charging rate is automatic, irrespec-
f{ive of whether a 6 volt or 12 volt battery is connected,
and a chargingindicalor isincorporated wh ichillusninates
the front panel when charging is taking place. .

Battery terminals are clearly marked, are of heavy
construetion and are recessed so that they do not
project beyvond the front panecl.

Type I 1373 and £ 1377 are heavy-duty
suitable for use in garages and large charging

s

chargers
stations.

This is the Model
E. 162 charger.
Designed for 6 or
12 wolt  starter
barteries it can be
wmounted on the
vall of -the garage,
and the batteries
may be charged
overnight  whilst
stifl left in positior

o1l the vehicle,

[
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PSE QSL!

Some Notes on Useful Radio Reporting and its Value fo the Amateur

UST how QSL cards started nobody knows for
J certain. Sometime about twenty-five years ago
an amateur transmitter in Britain or America
conceived the idea of confirming a contact with a post-
card giving solid evidence of the contact, station details,
and the call-sign of the station concerned in large
printed letters. That was how QSL {international
Abbreviation for “I give vou acknowledgement of
receipt ") cards began. They ended temporarily on the
outbreak of war in the sort of cards illustrating this
article. Maps, jokes and photographs had become
commonplace on them, and their collection a major
international hobby. Broadcast-stations rewarded re-
ports of reccption with QSL's, high-powered phone-
iransinitting amateurs got fan-mails that would have
needed a private income and a secretary to satisfy, while

the QSL Bureaux of the R.5.G.B. and A.R.R.L. became *
clogged with cards for listeners they could not deliver,

because the listeners were unknown to them.
Reporting is often the first step to amateur activities

in the transmitting linc—and reporting can be very

valuable. But, to be of value, reports of reception

should contain all essential details of the transmissionp—: -

the date, the time and frequency, the fading, the read-
ability and strength of the signals. That the latter pair
of details can be vastly different because of interference
should be obvious. If you report frequency drift or
overmodulation or spacer-wave between morse dots: or
note impurities, you may help an amateur to improve
the quality of his transmission. Record your details on
2 postcard and ask for a. QSL, and if you have reported
wisely vou mayv have a card sent back. Sometimes you
will even get photos and letters of thanks from grateful

A £ROM THR

.M p + .
HAWALIAN 1SLANDS

FINAL LA, WATIS INPCT

XMITTER # 2

FINAL .comeee -WATTS INPLT

RECEIVERA/R2 8.8, SUPER
FEE Q8L TNX

A rep?es.em"ati‘ve collection -.of QSL

amateurs who can’t hear much because of fierce inter-
ference, as in such cities as New York, but who are glad
to hear that their signals are getting out.

When to Report

The question for the beginmer is: what amateurs
want telephony reports ? The thigh-powered ones
scattered over the world and often to be heard on the
bands—they do not want listener-reports.  As explained
above, they get too many of them, It is the amateur -
who is weali‘and only heard once who is more than likely
to welcome a report. .

If you hear a North American amatcur on the 16o-
metre band—probably in the middle of a winter night—
the same amateur will be ‘glad to bear about it, since
crossing the ocean on that band is a feat whether it be
on 'phone or morse. The Yo-metre band is ideal for
reporting—all Europe and, in fact; the very best DX
can be heard during good conditions—and since these
good spells are sometimes rare, if you hear somcone
calling fruitlessly in an inactive but good: time, the
amateur mayv be very glad to hear that his signals were
being heard somewhere and respond with his card.
But if you want British cards and you know no morse,
then get a set working in the amatecr five-metre band.
On that band, most definitely, any amatcur report is
welcomed—ryour percentage of QSL's retarned should
be high. : :

Becanse of the high number of reperters of ’phone
transmission, it is worth while learning morse. Manv
amateurs transmit nothing clse, gnd=it is a very rare .
thing for them ever to receive a report fromi any listener.
It is quite true to say that half-a:dozen hours spent

Please qsll om
417 So. E St.

Many trx for the dso
.13

ORVAL WOOD

cards. These are, of course, produced in interesting colour combinations,
and present a very effective display.
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learning how to pick up CQ calls and morse call-signs .
will rapldlv save the equivalent time.spent in.writing.

fruilless reports of telephony transmissions- heard.. If
you have a good interest in morse, it is quite easy to learn.

Where to Send ?

Addresses are a thorny problem. But if the given
town of an amateur is in, say, a little township in New
Zealand, or any small place it is quite probable that the
local postal authorities are quite well aware of the
continual trickle of cards going to the amateur in
question, and your report will be delivered without a
hitch.  Equally, it is foolish to address a big-city
"amateur by his call-sign only—probably the post office
“there will not bother to ferret out the full address and
"your card will find its way into the dead-letter office.

Anybody interested in radio enough to send serious
reports should ask himself whether it would not be
worth while joining the Radio Society of Great Britain.
Members have the privilege of making use of the

Society’s QSL Bureau for sending and receiving .cards.

This bureau inakes bulk exchanges of cards with other

amateur organisations all over the world. - It shouid-be

pointed out, though, that at present the R.S.G.B, is:
asking all members to- send cards for ““ rare ” stations

(e.g., out-of-the-way conntries) direct.

It is not generally known that any person can use the
R.S.G.B. Burcau for “yeceiwing cards. It is merely
necessary  to send sevbral St"tmped self-addressed
envelopes about 64in. by 43in. in size to the QSL Bureau
at 29, Kechill Gardens, Hayes, Bromley, Kent. You

can then safely put “ ObL direct or via R. S5.G.B.?
vour reports, and when three or four cards acmunuhu,
for you they will be sent on in onc of your envelopes,

Remember that your reports can be of the utmaost
value-or, conversely, can be just a drug in the mail to
some often heard hwh powered transnnttmfr amateur.
Ii vou exercise dlicrttlon in reporting Statluns you will
be ‘doing them a service and will get a high percrnta?e
of ;ephes.

The Television Camera

!ntereshng Details of One of the Latest RCA Image Orthicon Cameras

ANY readers have often seen illustrations of the
Television Camera, and have wondered just
what is concealed inside the case. How does

the lens convert the scene into eleetrical impulses ?
Are there any moving parts ? The following details will
no doubt prove of iuterest, and give details previously
not released. The illustrations show the latest R.C.A.
‘camera, known .in its full title as the Tmage Orthicon
Camera, Type TI-30A. This piece of apparatus weighs

the camera, engaging the turret by means of a stainless
steel shqft SuppOTth on needle bearings, which runs
through the inside of the unit, permits the operator to
ch:m«e from ome lens to another of a different focal
lencth and refocus in less than two scconds. A trigger
switch incorpdrated in the turret control cuts off the
picture while the twret is being revolved.

One of the lens positions may be used for mounting
a small film projcctor with a continuous strip of 16 mm.

[T PYes

On_the left is one of the ew
R.C.A. Image Orthicon cameras
with teleplioto lens mounted on
the mulnp]e lens maount, Befow is
an ihside © of the camera.,

about roo pounds complete, including the
electronic view-finder, and 1)re.1]\s down

into-several units”for easy, carrying. Its

extreme sensitivity makes it possible to |
telceast a sceneat incident. light levels

as”low as onc or. two foot- c'mdles with

an’ Fr.g lens, whicly is now av.nlahle,

- The cathera is built in tiwo cases which
fit sntigly together when set‘up for. oper-
ation. The lower unit houses the Tmage
Orthicon pick-up tube and’ the - video
_pre-amplificr . circuit” and controls. On
the front is a .four-position lens turret
which is operated by a bandle on the back
of the case.” A smaller unit, containing
the electromr view- -finder, mounts on top
of the camera proper.’

. The-lens-turrét control.on the back of
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film, containing 36 #&ifferent pictures,
illustrative material or titles, This permits insertion of
“ commercials,” test charts, station call letters, and
still pictures in remote pick-up programmes, without
switching back to the studio,

It is also possible to insert a special lightweight
telephoto lens into any of the {urret openings, for use
when it is necessary te Tocate the camera at a considerable
distance from the action. s

Standard Photographic Lenses

Because the photocathode of the Image Orthicon is
much smaller than those of previously-used pick-up
tubes, it is possible to use relatively inexpensive standard
camera lenses for all types of pick-up.

Yocusing of this camera is accomplished by rotatlon
of a large knob on the side of the camera which moves
the pick-up tube backward or forward, bringing the
scene in focus on the photocathode without moving the
lenses themselves,

Controls for centring, linearity, brightness, contrast
and picture height and width are adjusted when the
camera is first set up. Controls for adjustments
necessary during actual operation are located on a
remote camera control unit. The operator nceds only
to keep the camera directed on the scenc of action and
the picture correctly focused.

The electronic view-finder employs a 5m Kinescope
with sufficient sccond-anode voltage to produce a very
satisfactory picture under normal light conditions.
Since this-picture is identical to that which is being
transmitted to the camera control equipment, the
operator is able not only accurately to frame and focus
the picture, but also to mgonitor its quality. The
electronic v1ew-ﬁnder also eliminates the need for a
complete sef of duplicate lenses which would be required
for an optical system.

For shutting. out extraneous.light from the viewing
tube, two viewing hoods are fmmshed with the camera,
onec opcnmu (hrectlv into the view-finder, while the
other is a periscope-type hood with two 45-degree
mirrors mounted in 1it, for viewing positions cither
below. or above. the level of the view- finder,

An ““on the air” tally light inside the view-finder
hood informs the operator when the camera is supplving
video signals to. the transmitter, and red signal lamps
on both ends of the camera indicate to the announcer
and all others concerned which camera is “ on the air.”

The amera case is constructed to give ready access
to all the interior components. By a half-turn of two
catches, either of the side doors tan be opened to expose
all thc circuit components, wvalves, resistors, .and
condenscrs, for easy maintenance and replacements.
On the bottom of the camera case:is the connecting
plug for “the posver line; and-a' 1ro;volt utility outlet
for a soldering iron and lwhts to assist in minor adjust-
ments when zeeded. Therc is a screened air- -intake
in the bottom of the camera for an air.blower which
furnishes forced draught ventilation for cooling - the
Image Orthicon unit. A set of jacks is provided for
plugamty in interphones which allow the camera operator
to communicate with the operator at the central control
position. There are also plugs for the announcér’s micro-
phone and for his headphone for cueing and monitoring.

to provide

The Image Orthicon Pick-up Tube :

The electronic view-finder unit is also constructed in
such a way-as to allow for easy checking and replacement
of parts. It is electrically-coupled- to the camera circuit
by means of a contact plug which engages automatically
when the view-finder-is placed in position on the camera.

When used in the field, the-Image Orthicon Camera
is usually mounted on a trlpOd or a.tforret. For studio
use, it can be niounted on a tripod which in turnis placed
on a dolly for easy manceuvrability. It 1is also pussible
to use the camera with a-crane-tvpe studio dolly for
special angle effects and overhead.shots.

The RCA Image Orthicon. pick-up tube, which is
about 15ins. long and 3ins. in diameter, bas three main

parts: an electron image section, which amplifies the

photo-electric cwrrent; an improved Orthicon-type
scanning secuon smaller and simpler than those built
before the war ; and an electron multiplier section, the
functioni of which is to amplify about 1,000 tlmes the
relatively weak video signals before transmission.

The principle which makes the new tube super-
sensitive to low-light levels is known as secondary
clectronic emnission, which inakes use of elcctrons emitted
from a primary source as missiles to bombard a target
or series of targets known as stages or dynodes. At
these dynodes, two or more electrons are emitted for
each striking electron.

Light from the scene being televised is picked up by
an optical lens system and focused on the photocathode
of the tube, which emits clectrons from each illuminated
area in.proportion to the intensity of the light striking
that area.

Streams of these electrons, accelerated by a more
positive voltage and held on parallel courses by an
electromagnetic field, speed from the back of the photo-
cathode to a target, Secondary emission of electrons,
caused by this bombardment of thc target, leaves on
the target a pattern of varying positive charges which
corresponds to the pattern of light from the scene being
televised,

The back of the target is scanned by a beam of electrons
generated by an e]ectron gun in the base of the tube.
The electrons making up this beam are slowed down so
that they will stop just short-of the target and return to
the base of the tube, except when thev approach a
section of the target ‘which carries a positive charge.
VWhen this occurs, the beam will deposit enough electrons
on the back of the target to neutralise the charge, after
which it will again fall short of the target and turn
bael until it again approaches a positively charged
section. -

The returning beam, with picture information imposed
upon it by varying losses of electrons left behind on
the tavget, is directed at the first of a series of multiplier
stages near the base of the tube. Secondary electrons,
kngocked out of this elcetrode by the bombardment,
strike a sccond dynode, and this process continues, with
the -strength of the video signal multiplving . at each
dynode until it reaches the signal plate and is carried
out of the tube through an extcrnal connection.

“Baku Speaking - "

HE Azerbaijan Soviet Republic is shortly cclebrating
the twentieth. anniversary of the inauguration
of broadeasting in the Azcrbaijan languwge

This was indeed o crreat cvent in the life of the people,
for, in.the pre- -Soviet period, they were not allowed the
use of their own tongue for any public purposes, such
as the publication of newspapers.

At 7.45 a.m. in Greenwich time, from the wireless
sets in Azerbaijan comie the sounds of the national
anthem of the  Azerbaijan Soviet Republic, written by
its oldest composer, Uzeir Gajibekov. This is followed
by the words: ¢ Danshir Baki,” meaning ‘‘ Baku
speaking.”

Thus begins the day of the Baku Wireless Studio on
wavelengths of 1,379 and 49 metres.

Besides the "chief Baku station, 130 radio relay
stations arc functioning in the Azerbaijan republic.
These have been set up in district towus, large industrial
enterprises and rural areas. . Sixty thousand Ioudspeakers
are connected with~the relay stations. In addition,
thousands of Azerbaijan citizens have their own radio
sets. Local broadcasts, for which one and a half to
two hours are set apart daily, function in the various
districts of the republic. You will not now. find a
single village, however remote, that does not listen-in
to the Baku broadcasts.

Every day the Baku station rclavs the Moscow
broadeasts for six and a half hours. The rest of the
time the Baku station broadcasts its own programme,
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Britdin. Can Make It

A Glance at the Wireless Exhibits
By THE MARQUIS OF DONEGALL

OR reasons best known to the authorities, several
of the radio exhibits are isolated from all their
fellows. We come upon two almost immediately

in the section known as “ War to Peace.” This section
is designed to show examplesin which wartime industrial
discoveries are being applied in peacetime,

Most of the exhibits are self-explanatory, such as the

plastic tea-trays derived from the formation of the
pilot’s seat in the crashed Hurricane with a back-drop
of bombed London.
. The two radio exhibits in this section are a portable
combined receiver and transmitter for use by the police”
and derived from sets developed for parachutists. In
the same case we have the Romac midget dry-battery
portable radio, which derives its power from one battery
of the type of ‘the Ever-Ready No. 26 all-dry, and one
Ever-Ready No: U.z or other siwilar unit cell. I
imagine that it has been put in this section because
certain parts, especially the valves, were used in the
developraent of the ¢ walkie-talkie.” In appearance
it is like an over-grown Leica camera; the aerial is in
the strap that is slung over the shoulder. As far as I
am aware, this is the first British- dry-battery midget,
and 1 have been using one for some time. In both tone
and range it is superior to the American midget that I
carried throughout the war as a war reporter.

Having left these two lonely specimens we would,
if we followed the crowd, go through all the other
sections of the exhibition before reaching the main
Radio and Gramophone Section in the basement, or
lower gallery, as it is more politely called. It adjoins,
appropriately, the example living- and dining-rooins
which in turn lead into the kitchens, bedrooms and
bathrooms, and in several of these sections we find
a built-in radio as part of the furnishing of the
room, s

For instance, there is a very nice radio-gramophone
in cherry by Messrs. Story, of Kensington; a radio-
gramophone control
unit by Murphy
Radio, and a radio
cabinet and gramo-
phone in Honduras
mahogany and
Bombay rosewood
by Messrs. Cohen,
nf E.C.. Also
extraneous to the
main section is a
McMichael minia-
ture radio receiver
(mains only) and
Ferranti table-
model and Console-
model television
sets,

Of the built-in
sets or radiograms,
1 would only say
that T dislike them
so much, mno
matler how beauti-
ful they may look, -
that I'would rather
sacrifice  precious
space in order to
have something °
that can, if neces-
sary, be mauved
about. Besides,

a really attractive radio':gram with television can be a .
considerable asset to the furnishing of a room. -

Main Exhibits

We now come to the main Radio and Gramophone
Section, where most of the exhibits are displayed singly
on pedestals. First we come to the circular Ekco.
It is a three-wave band table model, and I put it down
in my notes as black plastic cabinet witli, white
illuminated dial. I don’t propose to quarrel with the
catalogue, which chooses to call it a green-table radio
receiver. However that may be, what I am talking
about is the Ekco A.22 model. I like its moving lit-up
station-finder, .but I should think that its loudspeaker
is rather on the small side.

Next we come t{o the Ferranti—a nice-looking
rectangular workmanlike job of conventional design.
On the next pedestal we have a table-model Murphy
which is a relief from everlasting plastics in that the
cabinet is constructed of wood combined with an
attractive fabric or textile.

Then we come to Ultra modéls, and of these I will
deal with the midget. Tt is one of the neatest of the
several mains-midgets displayed in a separate show case ;
its case in’ black-and-white plastic. There is one
criticism that applies to this set, as it does to a good
many others. That is, that there is nothing to tell
a person using the set for the first time which of the
three little white knobs does what. ~ I have an American
midget about the same size which has no less than four
unidentified knobs. 1 have always found it maddening
because, to this day, I .am never quite sure which knob
is which on that particular set. The infuriated owner
is usually reduced to spoiling the appearance of the set
by labelling the knobs,

There are three Pye radios.

Take the medium-sized

model No. 15a, a four-valve, three waveband, table set.
This model does not have push buttons for selecting
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the wavebands and "certain stations, automatically,
as is the case with my pré-war Console model which is
still doing very good service. But it has the knobs
cngraved to tell the newcomer immediately which is
which, and I do suggest that this should be a universal
practice. The makers claim radiogram tone for their
sets, but 1 have not had an opportunity of trying one of
their new models, However, as most people know,

A miniature vecetver having the aerial enclosed in the shoulder shing.

Pyve were pioncers in the field of radar, and therefore
should have some good things in store. To my mind,
their fly-wheel toning system has long been one of the
best. ’

Kolster-Brandes, of Foot’s Cray—I used to Flome
Guard their premises at one time—shows three models.
Their A.R.30 is a very nice-looking set—it looks more
expensive than any mentioned so far and, indeed, is’
slightly more so.” It is a five-valve, three’ waveband
superhet table model. In this case the makers go so
far as to attach paper discs to the controls to show
which knob is which, but again no permanent engraving.

An Original Design

There is always a crowd round that curious-looking
Murphy, which appears to have its * works " tucked
away 1nto nothing and stands up like a  photograph
frame. T was told that it also hangs on the wall, though
for the life of me I cannot conceive why anybody should
want to hang a radio on a wull. The whole thing, in fact,
reminded me of the man who invented a wachine to
enable a pianist to read a piece of music nailed to the
bottom of the piauo.

Cossors seem to have got a bad start in the race. They
have produced a very nice grey table model, and when
vou conie to-look at it you find that it is nothing but a
dummy. Still, they have produced somne very good
sets in the past, so we will presume that something
really. good is on the way.

As.a dry-battery portable (as opposed to midget), T
have always sworn by the Double-Decca. - I have two
pre-war onés. still going perfectly and on one of them I
used regularly .to get American stdtions from my bed-
rooin, while. living at the not-exactly ideal-for-rario
Dorchester Hotel. .

This is to warn you that I mayv be biased in eapressing
the opinion that the new Double-Decca, witi 1iS. eream
plastic panel and improved cifcular dial, 1S the most
advanced looking set in the exhibitio: )

Of the various mains .midgets, -0€.1kco, the Pye
and the Murphv, . together. ivit? the Ultra, already
mentioned, are the most atiracti

Altogether, T am sorry to tell you—but there is no
usc. beating about- the 'bush—I1 was ecxtremely dis-
appoinied in the whole Radio Section. I am speaking
now of the outward appearance of the-sets as opposed
to the sundry degrees of performance claimed for them.

Conventional Designs

With the sole exception of the Double-Decca, 1 did
not sce a single exhibit that would make
a man-—of sfor that matter, his wife, who
is possibly’ more important—exclaim :
“ Now that really is something! We must
get” ome of those. Its ‘chic’—would
absolutely make the sitting-room.” And’
from the comments I heard as I was
going round, a good many people seemed
to agree with me. Perhaps it is too much
to ask that designers should have made
more use of the beautiful shades of plastic
which are such a feature of the rest of the
cxhibition to give a more post-war trend
in design to the conventional lines of these
cxhibits.

" For conventional they are, in the sense

that they are precious little different in

appearance from the sets that we were used
to before the war, :
Nor do I think that I an trying to leap
ahead of other countries. - Towards the end
of the war I saw some very arresting:
models in Spain, most of which had come
from South Amecrica., That is perhaps being

a little unfair, but what is morc surprising
_is that at ‘the beginning of- this year

saw some superbly finished and artistic-

ally designed sets in Switzerland.  On
inquiry ‘they mostly turned out to be
German sets madc and exporled during the war.
The answer to that might be that, of course, if the
Gerimans did that sort of thing, it is no wonder they -
lost the war.

I do not know quite how the selection of radios for
“ Britain Can Make It was done.' But some of the
omissions arc as startling as some of the inclusions
arc uninteresting. ~ For jnstance, there is nothing from
G.E.C. or Dynatron, who produce an expensive Console
set that is alleged to do everything. .

Wlierc are our old friends Messrs. Phillips, with whose
model. No. 170a’a technical friend of minc is in raptures,
especially as to short-wave ?

No Pilot, Ferguson, Sobell, Cameo or Alba? And
H.M.V. have only one exhibit in the shape of a 15-tube
Console television receiver. The only other television
receiver is a Marconiphone, Bothi are quite nice but
nothing out of the ordinary. As far as I can sce the only
two firms that 1 have omitted in this short survey are
Messrs. Fitton, with their *“ Ambassador ” ‘radiogram,
and Bush Radio, who show a battery portable.

-} R | -} M- ) G} G I} 4O

SPREAD THE GOOD NEWS

An in<reased paper ration has been announced
and. <ommencing with this issue, more copies
are available,

For many years thousands of our readors
kave had to borrow from a friend, and although
the number of copies that may be printed is
naturally still limited, these readers now have
a good chance of obtaining regularly from a
newsagent, provided an order is placed
iminediately.

May we invite you to spread the good news ?
. Please .do not delay, as the extra quantity
we shall be printing will soon be exhausted.
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Television Pick-ups and Reflections. " THE SCANNER”
N pre-war days autumn was considered to be the megacycles bandwidth radiated can Jbe accepted
opening of the radio, the car and the ideal home by the majority of post-war receivers. The band-

year. The next year’s models and gadgets were
revealed to the public with trumpet ﬂourl;hmgs at
great exhibitions, and salesmen had a busy time demon-
strating their wares and booking orders. It was an
appropriate moment to aitract the attention of would-be
buyers of radio sets, who were preparing -to.put aside
their tennis racquets and other perquisites of the
hot summers we used to have. The fireside, the pipe
—and the latest supcr-het—nheld promisc of comfortable
relaxation for the long winter evenings. Happy hours
were spent scanning the adveltlsement pages of the
radio journals and the details of the latest super-reflex
circuit for the home constructor. In response to
popular demand, set designers produced many variations
of circuits in which a couple of valves and a crystal did
- almost everything except turit somersaults, and thousands
of semi-skilled radio constructors e\penenced the thrill
of making them work, though sometimes with
accompunments of howls and buzzes.

The “Glamour > of Home-constructed Radio
There was a glamour about radio as a hobby which
was enjoyed by a large army of unskilled experimenters.

This class of radio man now usually buys a factory- -

made set, unless he has graduated mto the smaller
and more select band of radio “ hams” who explore
the very short waves, Television, however has caught
the fancy of many new ¢ graduates and the h1gh
cost (and purchase tax) of the ready-made television
receivers has turned the thoughts of many of them
to the fascinating enterprise of building their own sets.
This autumn there has been no special ﬂour1>h1ng of
trumpets, and the deliveries of new television reccivers,
components and replacement parts for old sets has been
painfully slow. Matters have not been helped by the
attitude of one or two manufacturers, who now refuse to
supply replacement cathode -ray tubes for early electro-
static type sets of 1937 ‘“vintage.” Several hundred
of one of the most popular roin. x 8in, picture sets of
that year will, therefore, become use-
less when their tubes fail and there
will, in due course, be several hundred
dissatisfied customers regretting the
purchase of this partichlar make.
The manufacturers are advising radio
service stations to fit smaller tubes to
these. old electrostatic type sets, in-
volving the rewinding of a transformer,
the fitting of additional components
—and a resultant picture which is
much smaller. Of course, the cost of
setting up plant for making new tubes
of an old type may be prohibitive,
but I would have thought that it
would have been possible to recondition
the old tubes. Good will and prestige
arec valuable assets, and it seems
incredible that the purchasers of
these early models should be brushed
on one side in this arbitrary manner,

Improved Pictures

Great progress was made, of course,
in the tra;smission of ultra-short
waves during the war. Six metres is
now, comparatively speaking, a long
wave! - The increased bandwidth
which is now -transmitted from the
Alexandra Palace is one. of the results
of this development, and the. three-

width transmitted before the war was a little over two
megacycles and 1938 receivers were capable of dcceptmcr
about 1} megacycles. However, the improvement
in" picture detail is noticeable on’ pre-war sets, par-
ticularly when the acrial is a good one and the new
“fat ” signal forces its -way throudh the old set by
Drute force !

The Moving Camera

The advertisements of one of the radio manufacturers
tells us that television is a * pretty exciting thing.”
It is a npice phrase, and accurately describos the
experiences of viewers who are able to appreciate the
many little techiical improvements in the transmissions.
One has the impression of watching steps in technical
history. Lately, the mlpxovcmcnts have been chiefly
in the handling of the equipment at the studio,
particularly the Emtitron cameras. The smoothness
of the *“ tracking shots,” when the camera slowly moves
from the long-shot po>1t10n to the close-up, is a case in
point.” A 11tt1c while dgo, 'the B.B.C. acquired a cinema
studio camera * veloulhtm, an elaborate camera stand
which takes the form of a kind of miniature cranc on
wheels. This wonderful gadget, which costs about £80o0,
has every kind of control for raising and lowering
the camera head, and the opcrators have built-in scats
which are rotated bodily with the arm of the crane.
If the floor on which it is used is reasonably smooth, it
can be operated without the usual rails or wood track
which restricts the movement to a straight line. The
B.B.C. men scem to have acquired great skill in using
this and other similar equipment, and no longer mdke
the mistake of attemptmg to move the camera about
too quickly.

%

Lighting

The television camera men are at a disadvantage as
compared with film studio cameramen, who have- ample
time to adjust the studio lights for each individual shot.

Seen at the ** Brttam can_make 1t exhibition—a modern design
of television recelver, with casy chair to maich
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Qulck decisions and silent instructions for lighting altera-
tions have to be made during the progress of a scene,
bearing in mind the view points of several cameras
at thA same time. Here, for the time being, at any
rate, ¢ straight ”’ llghtmg scems to be the best policy,
and efforts to get-special effects, particularly when they
are in a dark or low key, lead to disappointment. Apart
from the natural tendency of the viewer to turn up the
brilliancy knob and thus destroy the arty-crafty lighting
effect, dark scenes are far more susceptible to the
ﬂa;hmgs caused by motor-car ignition and other man-
made static,* All long-distance viewers favour a good
high-key picture,

Looking at the Audience )

There is a growing tendency to encourage artistes
to look straight into the camera lens, to give the effect
of looking directly at the viewers at the receiving end.
The announcers, of course, have always done this,
though not all of them have acquired the partlcular
technique ‘which makes it wholly successful. The
trick is to look directly at the lens of thc Emitron
caniera, with the eyes focused on it and not through
it~ You will notice at the receiving end how some

announcers appear to be vaguely looking in. your
direction, either at nothing, or at something which is:
located behmd you. The effect is dlsconcertmg, and:
the producer< should give the artistes and announcers:
more precise dircctions on this point, Close-up faces!
are frequently distorted owing to-the effects of the wide-
angle lenses which are invariably used in the television
studios. These give a picture equivalent to a 35 m.m.-
(14in.) cine camecra lens ; whercas the lens most favoured:
by film cameramen for close-up work and portraits is
the 75 m.m. (3in.). The latter lens has a much more
narrow 11101@ of view, and has the effect of flattening
the features The w1de angle lens makes large noses
larger and seems to magmfy any defects of the features,
and is also subject to distortions when shooting upwards
or downwards instead of on a level with the person’s
face. On the other hand, narrow-angle or long-focus
lenses are large in price. and dimensions, when they
are demgned to have a lar, ge aperture, thus passing the

maximum light and permitting.use under weak lighting
conditions. The very long focus lenses, usually called
““ telescopic,” are really only suitable for use in strong
sunlight, which is thirty or forty times as bright as
studio lighting.

The Truth About Telewsmn

‘An lnteresnng Article About the Television Position from
of an American Point of View

LTHOUGH conditions in this country cannot be

compared with those obtaining. in America

{where the listener does not pay. a licence for his
radio, and where the expenscs of the broadmstmg
companies are met by adverfising revi renug), the following
article by Hugo Gernsback, editor of the * ‘Radio-Craft
Magazine,” will, we think; be of interest to our readers.

Many modern tundamental radio developments came |

from America, where their particular conditions
expedited those developments. This article may, there-
fore, be the forerunner of -some interesting fundamental
ch'mge in television technique.

Recent speeches, press articles and advortisements in
the U.S.A., have heralded ‘ the television era’ as
something immediate. Pullic expectancy ha$ been
puilt up to the point ‘where the average person thinks
that within the next few months he can purchase a
high-grade television set at about the price of a radio
receiver and, at the turn of a dial, €njoy a steady stréam
of procnammes on a par with the Louis- Conn telecast,
Mr. Gernsback says :

We hear continuously from the general public, who
are bewildered as to.the true status of television to-day.
There i a great deal of confusion regarding television
as a whole. -Nor is it abated by the industry, Wthh
itself is at odds on more than one of the art’s major
questions. The entire video picture is highly complex,
fo. say the least, while little is being done to claufy
the situation.

Within. the industry certain factions are at odds
with each other. Much could be written about such
points as the disagreement between - the. industry and
the Federal Communications Commission as to time
schedules of operation, fre¢Zing” of “standards, etc.
Within the industry one factjon is for colour, telev1>10n
which is denounced by . the” cher., ‘Then there.is the
size of screen for best viewing;whether the image should
‘be on the cathode-tube screen or whether it should be

He maintains—not without -good reason—that it will
never be possible to have nation-wide * free ” télevision
reception’ as we have ““free”’ broadcasting. - The cost
of good television broadcasts is in the order of making
good motion-picture films. And-as éverybody knows,
production -of a good motion: picture costs anyvxhere
from a quarter of 2 million dollars t6 two million dollars.

What makes matters worse in.television is-that there
cannot be any ‘“re-takes.” - Inasmuch as a television
production must be carefully ‘rehearsed and must be
letter-perfect at the moment of broadeast, the television.
director has no way-of correcting any mlstal\es, as is the
case in motion pictures,

Therefore, a good television broadcast programme
would of necessity, cost more than a like motion picture
production. Commander MacDonald thinks that the.
excessively high cost of tclevision broadcasts cannet be
met by -sponsored advertising, as.it is in broadcasting-
to-day, but that television programmes should Le paid
for in some other way; either over line wires ‘or by
radio using special equlpment where only those who
pay for the service would have sets that could receive
such paid programmes. That is one angle. ‘

Fllmmg First

Dr. Lee de Forest, of radio fame, pointed out in an
article in “ Radio-Craft (April and May, 1943, issues),
that the simplest way would be fo take a motion picture
film of the production. This could then be edited before
the broadcast ; the final film1 would then be run at the
television transmission studios and broadcast. This
would malke it as cheap, or cheaper than motiou picture
practice. Sponsored advertising programmes could be
presented in this way whereby the admittedly still high
production costs would leave a profit to the television
broadcasters. That is another angle. This suggestion,
however, is not at all welcomed by the television industry,

“who wants none of it, but believes that television’s credo

:projected on the wall {or a wall sereen). “These are but .

a few points.

Commander L. F. MacDonald,  Jr., President of .
Zenith Radio Corporation, has ionff taken the stand
. our perspective, let us turn the clock back to 1921 when!

that commercial television pmceduré is all wrong in

iollowing the paid-advertising. -broadcast . technique. =

is that events should be broadcast when the event actually
occurs, instantaneously, as for instance, the recent
Louis-Conn fight.

-This is only one part of the story. So as not {o lose

broadcasting started. At that time anyome with a.
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$10 bill—or less—could receive radio broadcast pro-
grammes simply by ecither buying a crystal detector and
a pair of headphones, or by making the detector himself
and buying the phones. From =uch bl]]dll begmnmus
broadcasting began.,

A little later the radio valve came into its own, and
then with omne- or two-valve sets, which gave better
sclectivity, stronger and clearer reception, broadcasting
marched on its trlumphflnt way. Stilllater, loudspe"dmrb
were added. Millions of enthusiasts in the United
States now were building their own sets, and the radio
age was here to stay. Soon—\uth tens of millions of
listeners getting programmes—the advertised products
via the radio waves paid handsomely for the broadcast
effort.

Thousands of Transmitters

Now let us turn to tclevision. The situation here is
far from parallel. To begin with, television must in its
very nature be broadcast on hldher frequencies (low
wave lengths). That means t}nt the reception range
cannot be greater than an average of 25 to 30 iniles
irom the transmltter Now then, 1f the erntire country
is to be blanketed with television, this requires thousands
of television transmitters. The capital outlay, therefore,
for the television broadcast industry will be immeasurably
greater than was the case with the broadcast industry.
At the present time we only have a handful of television
transmitters in this-country, in actual numbers only six
stations, now operating on a schedule, plus three
gxpéf'i;lmztal stations,

Against this, the radio broadcast industry has 1,003
transmitters as at December, 1945. Even if we soon
had a like number of television transmitters in the
United States, they would by no means blanket the
entire . country to support an advertising-sponsored
television programme.that could ‘conceivably pay out.
To cover the entire nation with television transmission—
as is the case with radjo broadcast -to-day—we need a
minimum of 1,500 -television transmitters. It does not.
appear that such a programme could be possibly’
realised within even ten years from to-day. Until such
time, mass production of television receivers, to run into
the millions, does not seem feasible.

It is.true that -Westinghouse has proposed their
so-called Stratovision, whereby a small number of
television transmitters, cruising continuously: in the
stratosphere, could blanket the entire country.  This,
however, is as yet a mere proposal. - It is not known
if such a scheme is feasible technically and whether or
1ot it could be soon realised.. If and when it is-and has
proven its worth, then, the total number of transmitters
and:the ten-year estimate mentioned could be cut to'a
great extent,’

For the present, only a few large centres in this
country w1llpconce1vably be scrved by television. The
programmes will -have to be-more or less mediocre
béecause highly ~ e\penSWe productions must remain-
completely out. of the picture. The reason: no
‘advertiser is going to spend-millions, or even hundreds
of dollars, to broadcast-to a few thousand television
receivers. To-day thele is no real television audience in
existence, and there is not much likelihood that there
will be one for a number of yéars to come. So mich for’

a few of the complex problems that confront television .

to-day.

Cost of Regeivers )

Again this is not the whole story. There is, for
mstance the high present cost of television receivers.
To sell these by the tens -of millions the price-must
be low enough to appeal to the great general public in
this country. To-day the lowest price of video receivers
is around $200.00, and for this amount of money you
do not get much.

For a really, acceptable telev1sor that throws a fair-
size, clear image; the pricé is in the neighbourhood ;of
$Doo Rewmember, television receivers are complex. To
have both sight and sound you really must have two

sets in onc: one for video, the othnr for sound. This
alone increases the price a great deal. It seems
improbable at the present state of the television art
that the American public would soon be able to absorb
54 million television receivers—even at $z00 a set—
a quantity nccessary to support continuous daily
expensive and . elabovate television . programmes to
parallel the high- uﬂllty broadm:.t programines current
to-day.

In our estimation, the prcscnt fundamental television
technique is not the final word in the art, The popular
price televisor will not arrive until our entire conception .
of television has been radically changed. The means
current to-day-are not what television will be in years
to come. We have made this clear editorially for many
years past. It is certain that the ultimate solution
will not be the pre:ent day scanning cathode-ray
tube.

We quote from our editoridl in the February, 19 34,
issue of * Radio-Craft ”:

“ This scanning idea, to my mind, is all wrong and
totally unnecessary. When' the final television invention
comes along, one which may be likened to the radio
tube of to-day as compared with the radio crystal of
yore, it will be found that the scanningidea is conspicuous
by its absence.

“ Some 30.1nillion years ago, nature 1nvented the first
real television imachine, which, so far, has not been
duphcaﬁed by man. I -refer, of course, to the animal
eye, which has been in “existence on this planet for
millions of years, and is open for study by all television
aspirants.

* The animal eye (which, of course, includes the human ~
eye} is almost a perfect television receiver and trans-
mitter. Not only does it receive an image from the
outside world by means of light rays and then transmit
it through the optic uerve to the brain, but it takes the
television engincer several steps better; because, in
the first place, the eye gets along” manellousl*y well
without any - scanning mechanisiny - but the image is
received and transmitted in colours as well.””

What was said ‘above in 1934 still holds true now, if
the television industry is to succeed as has the broadcast
industry.

Basically, television as we know it to-day is technically
unsound, bhortly after the year. 1800 there was an

“ automobile ” running in the strects in London. It
made about two or three miiles an hour and was built -
by James Watt, of steam-engine fame. It was as big
as a good-s,ized room, but nevertheless it was an

“automobile.,” It was totally impractical and nothinyg -
came of it until Gottlich Daimler perfected the g,a.solmc
internal-combustion " engine. - Then,* in- 1887, his
gutomobile became the first practical Seli- propelled road
vehicle.

We have always been strong in our belief in television, -
and are certain that it is herP to stay. - However, it will
slowly ‘evolve, as'did radio. Nor'do we believe that there
is a short cut to country-w1de ‘popular television on the™
horizon.

We wish to emphasme the point that what has been -
said. here pertains only to broadcast television and
programines received in the home. It does not refer. to
television in the theatré, television in department stores,
and television .for other commercml purposes, where the
high cost of a receiver does not matter. Such specialised
receivers are not bought by the millions and thelcfoxe
are in a class by themselves

REFRESHER COURSE:
IN MATHEMATICS
By F. J. CAMM
8/6, by post 9/-
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Programme Pointers

MAURICE REEVE Here Deals Further With Transcriptions and Special Arra‘ngements

AST month T raised the subject of the vice that has
permeated our musical programimes,in recent years,
of the indiscriminate transcribing of comp051t10ns,

‘written for a specific instrument or combination, to
other and totally unsuitable media,

The original sin is almost as old as music itself. We
find it in early French and Italian music, where church
modes and chorales and hymn tunes are used by
sixteenth and seventeenth century writers as the themes
for sonatas and various chamber music works. Mozart
and Gluck were also * guilty,” whilst no less a deity
than Beethoven himself wrote pieces, chiefly variations,
based on other masters’ themes and melodies,

. But neither discretion in the choice of work or tune
marked down for sacrifice, nor the treatment towhich the
-poor victimwas tobesub ]ected was thesubject of criticism
until the exotic Liszt came on the scene. He was
the greatest virtuoso the piano had ever kiown;
consequently, he was the first to embark on the virtuoso.
concert tour as we know it to-day. Furthermore, he
was the contemporary of a whole bevy of other com-
posers, including such masters of melody as Gounod,

Verdi, Wagner, and diverse other operatic and song
composers. Nor should it be overlooked that be un-
earthed many of Schubert’s most famous works, which
he actually “ popularised > through his own arrange-
ments of them'

Transcriptions and Paraphrases

Smail wonder is it that the programmes of this lion
of the concert hall and salon, whose own inventive genius
knew no bounds, whose tcchmquc only had the sky for
its limit, and whose magical playing was listened to by
enrapturcd thousands, ‘studded  his rogrammes with
trapscriptions, palaphrases and varlations of almost
everything by everybody. Frequently, an arrangement
of the latest operatic success was part and parccl of the
concert contract. The example hds been followed by
almost all the famous concert artists ever since.

In the course of transcribing between three and four
hundred works, or parts of- woxlxs from the voice and
other instruments to the piano, Liszt gave to. the
literature of his instrument some noble works and a few
gems., He also committed some horrible outrages.
The Bach organ transcriptions, half a dozen of Schubert’s
songs, as well as his arrangement as a concerto with
orchestra of the “Wanderer FFantasie”’-—to limit ourselves
to but a few—have made beautiful piano works. As
have one or two of the operatic fantasias like the
“ Rigoletto ” quartet and the “ Valses from Faust.”
Bcaut1ful pianistic worlxmanslup woven into perfection
of form have ‘failed to impair in any way the original
spirit of the music. They arc master works for the
instrument in every way. The “Soirtes de Vienne,”
too, are delightful symposiums of old Vicnna : pleces
built round three or four of the delectable Landler
dances.

| *
Schubert—Good and Bad

But, strange to relate, just as the best of the trans-
criptions are of Schubert’s music, so are the worst.
Oh, Franz, what crimes werg- .committed in thy name !
Ifan mques’c were to be held o The Serenade " or ** Ave
Maria,” it would be as hard 1o identify the body as it
would be to identify one of flesh and blood that had been
run over six times by a three-ton lorry. No thought
could have been paid to the suitability or otherwise of
the piano as the medium through which to present these
particular examples. Conscquently the tastefulness of
the decorative work and the inventiveness displayed in
the former in the conversion of the originals to piano

‘cinema organ,

technique are completely lacking. The same applies to
‘the arranrfements of the # Tannhiuser ” Overture, the
“ Don Giovanni " paraphrase, and mnany others. They
are just vehicles for the inost fashionable virtuoso of the
day to display his pianistic and improvisatory gifts.
We have the same thing to-day.

Strauss

Strange to say, Liszt never handled the immortal
Strauss waltzes, the favourite vehicle for the virtuoso
pianist from Tausig onwards to 1914, when those sort of
things went out of fashion. Most of them were written
during the latter half of his life, too, and were con-
temporary with much that he gave his attentions to,
Neitber did he court the favourb, or perhaps the frowns,
of Carmen.

Strauss is peculiarly suitable to iransference to other
mediums than the small theatre orchestra for which he
wrote most of his music. Short of being given the
artificial respiration of the accordion or being impaled
on that instrument of torture known to some ‘as a
and sucli-like perversions of musical
expression {they would destroy equally the souls of
Strauss, Schubert or ‘“Let’s All Go Down the Strand—
Have a Banang)” ; they lose very little of their original
Viennese charm and infectious gaiety. Neither does
Sullivan, Offenbach or Waldteufel. - The romance and
perfume of a ballroom, and the emotions and humnours
of Gilbert's characters in the immiortal Savoy operas,
are easily preserved on many instruments or combina-
tions, though, naturally, the vocal nuiibers are at their
matchless' best in their original’ state But it is the
poetic.fancies and the tender passions enshrined,both in
the words and the music of the classical “lieder ¥—as
apart from opcra comique and like genres, whether
classical or not—which suffer so cruelly when roughly -
taken from their original hothouse environment.
Exceptions only prove the rule.

Next month T shall try to conclude this short survey
" of musical transplanting by discussing what is done
with the classical repertory right under our very ears,
wherever we go, and all day and every day. When:
looked at in pexspectlve the results are staggering.
The reader will be able to accompany me, from dawn till
nightfall, through a collcction of murdered m’lStCrplCCCS

‘of which he 1s probably unconscious owing to the

distraction of his normal everyday life.

REFRESHER COURSE
IN MATHEMATICS

By F. 3. CAMM
8/8; by post 9/-

WIRE AND
WIRE GAUGES

By F. 7. CAMM
3/8, by post 3/9

GEORGE NEWNES, LTDQ,‘
TOWER HOUSE, '
SOUTHAMPTON STREET, STRAND, W.C.a.’

From :
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BELLING-LEE
INSULATED TERMINALS

Type ** B " in the following markings :

‘Al X2; Yi; Y2; Syn;
Shield ; 3 Mod Gun; Input-- ; input—;
HT.4- ; H.T. ; Sound ; Vns|on ;. Pick-up ;
Aerial ; Earth
All. priced at 1l4 each.
WEBB’S
INDICATOR SCALES
%in. diameter,- marked black or white
ivorine.
i.F. Gain R.F. Gain  Treble
Amplitude Sync, Bass
Freq..Fine Briliiance Volume
Freq. Coarse Mod. Gain
Focus Audio Gain Tone
Attenuator Ver. Gain  Hor. Gain
Trigger Hor. Shift  ‘‘ Unmarked
Ver, Shift

6d. each
6d. each

HIVAC MIDGET VALVES
(Al 1.4v. Filament)

Type XSG (Screened Grid) 4 Pin... 18111

Type XXD (Triode Detector)4Pin... 12/10

Type XL (L.F. Triode} 4 Pin- ... 12{10

Type XY (L.F. Pentode) 5 Pin 18411

Midget 4 and 5 Pin Valve- holders for
Hivac Valves g -

WAVEMASTER

Ceramic insufation tuning Condensers,
capacities, 100, 150 and 200 pf.
All at 4I- each

HOOK-UP WIRE

22-gauge tinned copper, covered P.V.C.
clean new wire, readily stripped. (Note
covering Is non-flam, and does not melt
from “iron heat.) In nine colours, ideal for
circuit-coding. Per 10 yd. coil, 18

KERAMOT ROD

Useful for high-voitage contrel extension.
Keramot is a recognised H.F.
good mechanical strength. Per foor, éd.

POLYSTYRENE ROD

Indicater Scales ... 5 £00
Black Pointer Knob to match .

§in, diameter 2i3 per foot

%in. diameter ... .. 316, 5

gin. diameter ... é- ,
POLYSTYRENE TUBE

Lin. diameter Hé per foot

{3/16in. diameter -,

lin. diameter 415 3

WEBB’S RADIO
14, SOHO ST., OXFQORD ST,
LONDORN, 3
Note our SHOP HOURS : 9 a.m. ta 5.30 p.m.
Sats., ¢ am. to |
Telephone :

p.m
GERard 2089

insulant of §

COULPHONE RADIC

Prop. C. COULBCRN : G3AJM

“THE RETURN OF POST MAIL
ORDER SERVICE.”

Staticn Road, New Longton,

Hear Preston

New Goods Only—Over 15,000 satisfied
clients. Most comprehensive stock o
I‘adlo service gear in the country.

C.0.D. or cash with order. All orders
over -5/~ post free. A few of our lines
are listed beilow, send 2id. stamp for
latest 12-page I;:atexo"uo

Valves,—All 9 and Tuagsram,
including American.
Eddystone short wave gear. 2id.

stamp for catalogue. S.W. Marual 2/8.
Mains Transformers.—Interleaved
and Impregnated. For 200/250 v. mains,
300 v. 60 mA, 4 v. or 6 v. L.T.5. 178
350 v. 100 mA. 4 v. or 6 v. L.T.s, 24/- ;
éso v. 200 mA, with three L.T.s, 4%, or
8., 1
Smonthmg Chokes.—40 mA., 4/6:
0 mA., 6/-: 80 mA., 7/-; 16 maA..
12/6 900 mA 21/6. .
Speakoer Transiorniers,—Midget Pen.;
40 mA., 4/6; Midget Power/Pen.,

40 mA 5’-. Std. size Push-Pull Umver-
sal, 6 6/~ Heavy Duty, P.-P,,
a1/ Extra. H.D. 100 mA., 37/6.

-Mains DPropper IResistors, with feet
and two sliders, .2 amp.. 4/3 :
s iw. g

3 amp.,
4/6. Resistors !

With Trans., 8in.. 29/6; . 39/6.
Weymouth Tuning Coil Pa(h ~—Com-
pletely wired. Short. Medium and
Long Wave Superhet tvpe for 485 k/cs.
I.F.. 38/8. Midget LF.T.’s 19/6.

Line Cord, 50/70 ohms per foot. .3amp.
¥gt,e price per yard, 2-way, 1/6 ; 3-way,

‘Tuning Condensers,—Midget 2-gang
0005 with 2-sreed drive, 18/6.
Aluminium Chassis 3in. Deep. 10in. x
8in.. 8/6; 12in. x Cin.. 9,6+ 14ip. x 9in.
and 16in. x Bin.10/6: 20in. xam 12/6
EXCLUSIVELY MAIL ORD.

YOU
can become
a first=class

RADIO
ENGHNEER

We are specialists in Home-
Study  Tuition in Radio,
Television and Mathematics.
-Post coupon now for free
booklet and learn how you
can qualify for well-paid
employment or profitable
spare-time work.

T. & C. RADIO COLLECE

NORTH ROAD, PARKSTONE DORSET.

o 3 . 7 ) e g
(Post in unsealed cnvelope 1d. postage
Please send me free details of your |
Home-Study Mathematics and Radio

o
I
i Courses. I
i P70 I e 00000000, 0 ak 0 Go00 E
£ ADDRESS....iiviieeiiaiiiaanns i
Ep 78 k

X

I 3 ) M P D T 9 B 0 T 5 TR D B e B

at Work

e ‘“ Fluxite Quins”

‘¢ Just a little more earth-wire. Heave ho !

Then I'll fix it with FLUXITE, just so.
*“It’s got caught /"' thouted Ol.
““I'if tug it, old boy- i

*“You've got more than you want,”’

chuckied OH.
@

See that FLUXITE is always
by you—in the house—garage
— workshop — wherever
speedy soldering is needed.
Used for over 30 years in
government works and by
the leading engineers and
manufacturers. Of all
ironmongers—in tins,
10d., 16 and 3/=

Ask to see the FLUXITE
POCKET BLOW LAMP,
price:26.

To CYCLISTS : Your wheels will
NOT keep round and true unless
the spokes are tied with fine wire
at the crossings and SOLDERED.
This makes a much stronger
wheel. It’s  simple — with
FLUXITE=—but IMPORTANT.

“The FLUXITE GUN
puts FLUXITE
where you want it

- by a simple pres-
sure. Price 116, or
filled, 2/6.

ALL MECHANICS WiiL ‘HAV!

FLOXITE

IT SIMPLIFIES. ALL SOLDERING

Write for Book on the ART OF ** SOFT "
SOLDERING and for Leaflets on CASE.
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, also on ** WIPED
JOINTS.”  Price 1d. EACH.

FLUXITE LTD. (DEPT. W.P),
BERMONDSEY ST., S.E.L
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RADIO VALVES, British
American from 5/10.
ACHLDD, ACHLM AC/L,
AC2HL, ACpen,
ACSpen, ACS5penDD, AC6pe
ACVPL, ACVP2 ACO44 APP4A APP4E,
APPIT, . APV4, AP)'SPI! AZI, AZIl,
AZ31, BH, B30, Cl, CIC CB215 CCBHS

EL3,
BL35,
FC2, - ,
GR2, GTIC, G28l1, G4134A, H141D, H210,
HD24, HL2, HLI3, HLI3C, HL2IDD,

HL23, HLZDD, Bl41, HLAIDD, HL42DD.
HL133DD, HIL,1320, HL/DD/1320, HP1018,

X 63
K78A, K105C, KTZ63; LP LL3S,
1S58, 1.63, LAICR, MHd, MH41, MH1118, .
MH4105, MHD4, MHL4, ML, MS ;
MSP4, MSpen, MSpenB, MUI4, OM4.
OM9; P2, P41, P215, P650, P20i8, PA20,
PMIA, PM2A, PM5B, ‘PM6D, PMAIL,
PMI2M, PM25, PM224, PM2ID, PP3/250,
PP3/425, PP5/400, PP/6C, PP6E, PToK.
PT4l, PX4, PX2%, Pen3ss, PendDD.
Pend53DD, PendVA,  Pends,
Peni5, Pen45DD Pents, Pend2s, PenA4
PenBl, PenB4,. PenDDI360, PenDD4020,
230, R4, S4VB, SP2,
SP2B5, SP13, SPI3C, sm. SPiB, 'SPl
OHF, SP2%0, - TD: TDD2A,

8921
TDD4, TH2IC, THSOC TH4B THAL
THZSS, TH2321 , TP22, 25

Us2, U U4020 Us5/550, UBLA2L,
UCH4, URIC, UR3C, UUs, UUG, UUT,
UYIN, UY5/300, V914, VHT4, VMP4C,
VM, . 2, VP4, VP4A, VP4B
VP13A, VPI13C, VP23, VP41, VPI133, W21,
w213, X , XP, XLO, . X24, X4i,
X61M, X63, X65, Y63, OlA, 1A4. 145,
1A6, 1A7, 1B4, 1B5, 1C5, 1C7, 1D5, 1D6,
1D7. 1E5, 1E7, 1F4, 1F5, 1F6, G6,

1H4, 1HS, 1HS, 1J5 1J6, 1Q5, 1LA4,
iN8, "185,1T4," 1T5, 248, 2A7,
986, 2B7, 2D13C, 2D4A, 2E6., 2W3, 2P,
3S4. 4TSP, 4TPB, 5U4, 5V4, 5Y3. 523,

12K8. 12Q7, 12SA7, 12SF5, 19837, 128 Q7
1275, 13SPA, 14A7/1287, 514 15, 15D1,

3 o , 42, en,
42P 5 50, g
" 53, 55, 56A, 57, 59, 74, 77, 79, 80, 81, 82. 83,
89, 99, 140R8 164V 210DD! T, 220P, 220TH;
301, 302, 303, 304, 354V, 410P, 506BU.
807, 866]!‘ 954 955, 956, 12094, 1821, 1505,
926 2050, 9002, 900 4, 9005.
STOP PRI‘SS 3Q5, 685, 6N6, 69C7,
1246, 1277, 12K7 iZSK" 49-0T- DD,
0LF, EM4, EZ4, GUs0, '§P22, SG,
SP20, VP20, UUS,
ORDER C.0.D. (also types not listed),
COMPONENTS : Full range of tested
guality m stoc! k
BO Comprehensive Radio Litera-
ture ?vallabl
METERS : AVO PL Fereanti.
SDR\I(I‘ SHLETS Cur chgice, 2

21f-.
SPL(,IALS Ex-Army portable Trans-
Recelver. new. complete £21.

Insured.

MAILING LIST : Send address on

posteard in Block Letters,

Those Who Have Served or Still Serve :
Specicl Attention,

J. BULL & SONS (P.W.)

246, HIGH ST, HAR ESDEN, N.W.10

Bl)s

JEX

16 x 16 mfd 350 v.w.. 8/8

EXPORT : Orders safely packed and ¥
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THIS MONTH'S SPECIALS
.0005 2-GANG CONDENSERS. Midget
t¥pe Ceramic insulation, high grade,less
trimmers, 10/8 ; with trimmels. 12/-.
3-gang ditto at 10/- each. 50pf. trim-
mers ; postage stamp type, 9d. each.
LY. TRA\SI‘OR‘\ILRS, 46.) ke/s, best
quality, 15/~ per pair.

WEARITE LF, TRANSFORMERS,

465 kels, £1 per pair.

Long and Medium T. R.F, COILS, high

gain with reaction and circuit, 8/6 per
pair.

Long, medium and short S"HET COILS,

AE. and 08C,, 465 kecfs, with superhet

cireuit, 10,6 per pair,

TELESCOPIC. RADIO
ANTENN. &S 4 section, as used on
Army stafl cars, with screened leadin.
Price 25/- only.

wr -\RI!‘L wp COILS, most types,

3i- each.

.hLF( TROLYTIC CO‘\*DLI\SLRS, 500
volts working, 8 mifd.,, 3/-; 16 mid,,
4/6. 8-8 mfd., 5’6

PERMANENT = MAGNET LOUD-
SPEL\l\hRS 5in., 21/6 ; 8in., 21/- less ;
5in., 276 ; “8in
Other sizes larget and smaller in stock,
CARBON AND WIRFE- WOUND
POTENTIOMETERS, most values, 3/3
and 3/6, best gquality, with switch, all
values, 5/-.

ASEORTED PARCELS OF RFSIST-
AN . t, % 1 and 2 watts, 4/-

doz. 522 TOS

S,

TUBULAR PAPER COND ENSERS,
all -valnes, ,1 mfd, .0i, 001, .05, .02,
002, .005, etc., 7id, each, 6/- per doz.,
60/~ per gross (assorted).

Largze Stocks of all Radio Components.
Valves of all types. Transformers,
Chokes, Cdils, etc., ote.

All goods sold by us carry our uncon-
ditiona! guarantee. Satisfaction or
money refunded.

LASKY'S RADIO,
370, Harrow Road, Paddington, W.9
(Opposite Paddington Hespital.) .

Telephone-: Cunningham 1979
Send 1d. for current List and Bulletin.
Terms Cash with Order, C.0.D. or Pro
Forma, Postage Extra, -No C.0.D.
under £1. Orders over £5 Post Free,

. Push Button Switeh Units, 4 way and

29/6; with .oftrans, ]

Loudspeakers, 8in. P, M., w1th output .
transformer, 27/6 each

Loudspeakers, 5in. P.M., less ‘output
transformer, 21/6 each

5 way, 2/8 each ;
switeh; 4/6 edch

- V"este(-lor ! type WX8, ex Govern-
ment, 1/6-each 1
Valve: Hnldel's, 7-pin British, 8/~ doz.

8 way, with mains

Inter Octal Amphenol, 7/~ doz. 5 pin
UX base, /- doz. British Locktol,
¢ pin, 6/- doz.

Condensers, metal cased, .1 mfd,
1,000 volt working, 2/6 each ; 2 mid.,
250 volt working, i/~ each,

‘\Iounz Coil Mike Inserts, coil 30

ohms, ‘D.C., 5/- each

"ibrators, 12 volt, ‘4 pin.—New, with
holder,, 9/6 each,

Wire ‘Wound Pots.—Resistance 300
ohms and 25,000 ohms, 1/9 each, 1
Tuning Condensers, single, .0095.
Best quahty, air spaced, iin.- spmdle
3/8 each

Ex R.AF. 1154 Transmitters, 30/-.
Ex R.AF., 1155 Communication Type
Recewer see lasc issue, £15 -

Ex Transceiver, still
avaxlable at £15
Ex R, nge of Valves, see last
issue, from 5/6 each
Portable A.C./D.C. Push Pull 5-Valve
Amplifier, 6 watt, carrying case, with
P.M. loudspeaker and mike ready to
use. New, £19 10s.

To Callers. We have a large selection
of Amplifiers, Loudspeakers.and P.A
Gear, as well as ex Government, V.H,
and Radar Eqmpment A call will pay

Closed Thurs. 1 p.m. Open all day Sal.
23, Lisle Street, London, W.C.2
GERrard 2969

- SAMSON SURPLUS STORES

169-171, EDGWARE RD., LONDON, W.2.

ARMY No. '!8 VALVE BATTERY
I TRANS-RECEIVERS,

complete
valves and Junc. box. 7.4-9 mjcs, 55/
of 3 sparg valves in container, 15/

Set
Wonderl‘ul offer, Ex Army ear phones, new,

10/-, Throat ‘mikes, 10/~. MOVING

M/A METERS. New. 0-6 m/a movement.
-volts, m/a,
59/6. Also 0-500 and 0-300 m/a meters, 29/6.
corn-
plete with hand generator, bell, morse key.

‘27/6, _component

3in. dial calibrated for ohms,
EX . Army remate control units,

Switches relays, etc.,
value, £10. Yaxley Switches,_ 11 way S.P.,
2/6: Bway S.P., 2/6
8i-; 8 way, 3 banl, 463
pole, 5/6.

octa.l plugs,
1, 2/8, Siemens standard B C.
lqmp 220/240 v., -2/6.
RELAYS,; 1.000 ohm, each ¢
2,000 ohm relavs
CONTACT RE

TIGH

stock. RESISTORS, mixed 43

1/9. Single, 0-35 P.F
14 guage, D4in. x 131

O.P. trans, 3 ohm,
45 ma,

LYTICS, 500 mfd 500 v.w.. 10!6 ea. ;
Infd50VW 15/6 ea.’; 400 mfd

v.w., ‘metal cased, 8/6. ;
tropical paper type conds..
VOLTAGE CONDENSERS, 1.5
5 7500 v.W., 35/~3
5 % mfd 4,000 v.w.,
.01 mfd 2,500 v. w.. 3/9 .1 mifd 5,000

4 mfd 300 v.w. 10/6

under £2,

with

. cans, 6/3 d.

16 mid. tubulars 450 v,, 4/3 ; 8 mfd., 500 v.
minlature cans, 3/-.

CABINETS.—Utllity receiver 13-126ins.,
18/6 Midget walnut, (i;ﬂ-slms

5 way. 3 bank, 3 pole,
3 way, B ba.nk 2
Wafers, 13 way S.P., 6d. ; 3 way,
2 pole, 6d. Ceramic Loctal VIH, 1/6. Bulgm
1/9. Epicyclic drives, ratio|.
fitting Neon 10’5
SPEED | Undrilled, 4/-
DIALS.—Large coloured all wave,
Small coloured -ivorine, 4i-3iins., mediam
and long wave, 1/6. Midget medmm and

oil, 5/6. Siemens
66. . SIEMIINS MULTI
LAYS, 100 ohms and 250
ohms, 10/6. Many other types of relaystxtn
wal
good sizes, 17/8 per 100, Vitreous resistors,
‘10,000 “ohm, 5,000 ohm, 15 watt, 2/- ea.
padder condensers, 500 P.F., each section,
ad, Duralumm padels,
3 121 , 2192
12in. x Tin., 2/6. Coaxial aerial feeds, 30ft,
lengths, 12/ /6. Connectors, /6 ea. Push-puli
tapped 32-1, 55-1, 80-1,
/6, Standard speaker trans., ‘mult
ratio, 4/6 HIGH CAPACITY El;b(,l‘zl‘lq(ola
12 v.w., 4i6:
: 8x8x8 mfd 350
4 mfd 350‘ VW,
3‘6 HIGH
mfd - 400
025 mfd
76 ;
¢ 4 e 500 V... 516
/6. S.T.C., paper type, 4 mi V. H
i8; s HUNDREDS of -
Bargains for Callers. Inc}udmg 1,154 Trans- |
mitters, 1,155 Communication Receivers,
and Longon's Largest Stock of Government
Surplus Components: Open all day Saturday.
Postage. Extra on all Orders. No C.Q.D.

Twin

4/6 per dozen
VOLUME CONTROLS,—50 k. and .5 meg %

mamid. T.C.C. air spaoed 5d.

é‘l”L AKER TRANSFORMERS.—Multi-
ratio, 6}}1- each. Midget power and pentode,
’6 eac

BARGAINS FOR

CONSTRUCTORS

COMPLETE KIT for 200250 v
| T.R:.F, Receiver
68J7G,
.chassxs, 5in.. speakel Illuminated coloured
ivorine dial,
(walnut) _cabinet, -411-73-6%ins.
coils, and absolutely evelythmg required
down ¢to
Medium wave, £7 '7s.
wave,

ELE

A.C.-D.C
including valves 6K7G.
Y5Q.

25A6G, Drilled -aluminium.

S.M. Drive, Polished wood
Wearite

last nut, Circuit supplied.

Medium and- long

7 14s
CTROLYTICS —8—16 ‘mid, 450 v
‘88 mid. 500 v. blocks 4/6

hassis—Polished alu fum, 16 gauge,

ns., drilled for 4 valves, etc,, 5/~
1/9.

long wave, paper, 6d.

S.M. DRIVES -—Eplcycle. 2/6 each )
CONDENSER! 1 mifd.. 600 mlca,
.06 mf@:, 500v tubular 02, .1, .25 mid.,
350 v. tubulars, 5d. each, 4/6 par'dozen.
-RESISTORS,—Assorted useful- values %, }

and 1 W'Ltt 2'9 per dozen, 30/- per gross.
VALVE ERS

S.—International octal
5d. each.

less switch, 2/6 each. Erie, most values,
less switch, ..,IG 1007 k wlr.h switch, 3/3.
Wire wound 5 10 k. and' 50 k., 3/6 each.

WAVE CI{A!\G.E SW. IT KES —Miniature
rotary type, -4-pole, 3-way, 4/3.
2- i{%y. 3/9,

4pole,
Larger type 3-pole, 2 -way, 3/3.

50- 100 mmfd.,

ERS, -

C.W.0., otherwise C.0.D, Postage extra.

E. POWELL,

19, Lidget Hill, Pudsey,
LEED
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Technical Notes—2

In This Article “DYNATRON” Deals Further With the Subject of Veciorising Valve Circuits

N the first article of this serics, basic rules for
vectorising were discussed with the fundamental
electrical enginecring principles from which they

were derived.

_ For the benefit of new readers it will be uscful to give
a Dbrief summary of these principles. We eniphasised,
first, that some things are indisputable facts, not
conventions, .

Thus, in any and every A.C. circuit there must be

an applied (or * supply ) voltage ; in a pure resistance
the current and voltage are in-phase; a back L.Al.I.

(a)

is, by definition, opposed to and therefore at 180 deg.
to the applicd. voltage, and a vector diagram must take
account of both. ) '

In a valve circuit having a pure resistance load, and
with one end of that resistance tied to the fixed potential
of JA.T.--, the “sign” of the output voltage Vo will
be opposite to that of the supply voltage component
devcloped across the load. .

This last fact may -not be so obvious. There are
several ways of looking at the matter. A voltage-rise
across the load resistance is accompanied by a voltage-
fall across the valve, and Vo is represented by the latter
——or Vo is phase-reversed relative to V.

Or: since one end of the resistance is at a constant
potential, the sign of the alternating potential variation
at the opposite (anode) end will be that of the load
yeaction, or the internal’ potential-diffcrence opposing
the applied E.ALF. Hence, again, Vo must be of oppo-
site phase to V.

If the load resistance were inserted on the cathode
side, the H.T.— end will be at constant potential, and
we get an_output voltage Vo of the same sigi as V—no
phase-reversal occurs, since the alternating potential
at the cathode has the sign of the applied voltage.

With a purely inductive anode load there is a pretty
tangible back E.MLF. to consider (the cquivalent of
the *“load reaction’’ in the resistance case). Evidently,
this must be counterbalanced by the component 'V at
180 deg.’ to it. But the valve .(ancde-to-cathodc)
potential' Vo has the sign and phase.of the back E.M.I.
in the load. . Both Have a ncgative sign relative ‘to the
supply, or applied E.M.F, ’

Fig. 1.—Phase-shift (b) in the given circuit at
a freguency of 100 cycles per sec.
O shows the conditions if the load had capacity
reactance.

If there should be a little difficulty in grasping the
idea of “load reaction” in the rcsistance case, the
inductive load makes it abundantly clear that fwo
EMM.EF.s, mutually. at 180 deg., must .be cousidered in
drawing a vector diagram. The output voltuge (Vo)
cannot have the phase of both!

Next, let us forniulate our vector rules derived from
the above considerations. °

Summary of Vector Rules
These arc as follows:
Tirst, and in all cases, show I'g and Ta in phase—Eg
being the effective input EM.F, impressed on grid-
© cathode, and Ia the alternating
il component of anode current.

If the load is a purc resistance,
draw V in phasé with Ta and Eg.
If a pure inductance, show V
leading. on Ta by go deg.—lagging
go deg. if the load were equivalent
to a pure capacitance. If there is
resistance and reaciance, show,
instcad of go deg., an angle ¢ {phi),
where, mathematically, ‘fangent
é;X/R, i.c., if X and R are the
series reactance and -resistance of
the load. The angle ¢ may then
be found from Tangent Tables.

The output voltage Vo will
always be a vector at 180 deg. to V,
as above. The phase-shift in an
amplifying stage is the angle
between LEg and Vo—the angle by
which the output and input voltages
are. phase-displaced.! Usually, this
is alt-that is required, but we
wight go a’step further.

In the equivalent generator we have an internal
resistance, ra, and by Ohm’s law there will be a loss of
lara volts in this. /The * drop ” will be in-phase with
the current la—wha'tever the anode load. Then, adding

(c)

Diagram (c)

Fig, 2.—~The load approaches
a pure reactance, 90.degrees
phase-shift, as the frequency
wicreases, i.e.s  reactance

becomes large compared with
"resistance.

Tara arithmeticah_v, or vectorially, to V gives the total
generator EALEF. plg.

Numerical IHustration

Let us consider the stage shown in Fig. 1 (a), where :
I.=2z0H., R=17,250 chims. ‘hat will be the phase-shift
between 1nput and output voltages it the. E.M.F. applied
to the grid is at oo cycles per sec. ?
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The induetive reactance at 100 cfs is, X =2nfL=6.28
X 100 X 20==12,560 ohms. R=%,250 ohms, therefore,
tan ¢=X/R=12,560{7,250=1.732: .

Reference to a Tangent Table shows that ¢=>060 deg.
In Fig. 1 (b), we start by showing Eg and Ta in phase
—not to any particular scale,.unless values are given.
Then, show V leading by 6o deg. Draw the output
voltage vector Vo at 180 deg. to V (and of the same
length as V.) -

The phase-shift is obviously (180 deg.—60 deg.)=
120 deg., i.e., Vo is lagging 120 deg. on Eg., instead of
the usual 180 deg, as for a pure resistance load. ” Or,
what is the same, Lg is leading Vo by 120 deg.

If the load bad a capacitive reactance of —12,560

A
(b)

Fig. 3.—(a) The applied voitage V, across the load, is

the vector sum of two 90 degrees components, Vx and Vr.

In (b), the internal voltage-drop lara 1s.again added

vectorially to V, giving the total equivalent gemerator
, em.f., nEg.

ohms, the vector diagram becomes that shown in Fig.
1 (c). The arithmetic is exactly the same as above,
but V lags 60 deg. on Ia and 1g, and the phase-difference
between Eg and Vo is again 120-deg., with Vo leading.

The power-fuctor of the load is cosine 6o deg.=p.5;
and the true power supplied is, VIaX p.f.=VIaxo.5.

We need not carry the working of this example
further. It shows clearly how to arrive at the phase-
shift, remembering, of course, that we took a very low
frequency, 100 cfs.

The phase-shift in.an amplifying stage embodying
reactances is a function of frequency. “For example:
at 1,000 ¢/sin the stage just calculated, X=125,600 ohms,
R=7%,250 approx., as before. Then, fan d=17.32,
when &=86 deg. 42 min.—not much short of go deg.
At higher frequencies still, the phase-shift will approach
closely to go deg., as shown in Fig. z.

Observe, too, that the phase-angle ¢ (and therefore
the phase-shift in a stage) depends only upon the
-resistance and reactance of the load, R and X. It is
independent of ra, which determines the phase of yEg
in the equivalent gencrator circuify. .

This is because the ontput voltage Vo is always equal
to, and at 180 deg. to V, whilst-Eg is in-phase with the
current Ta. "Hence the angle . ¢ depends only upon the
amount Ta lags or leads upon the load-voltage.V, hence
upon the resistance and reactance of the load.

if we let ¢ denote the phase-angle between Ia and the
total B.M.F., uEg, then, fan ¢=X|(R+ra), ie, it is
determined by the total circuit resistance,.and: will be
less than ¢ : . |

At radio-frequencies, loads are apt to become complex
owing to shunting capacitances; etc., both extraneously
and jnside the valve. Until we come to fairly high

radio-frequencies, however, ordinary vector theory
will suffice to show the -general phase conditions which
must be satisfied in oscillator circuits, and so forth.

Note, in Fig: 1, that the voltage V may be resolved

‘into. two separate components, existing across R'and X,

respectively. The drop across R will be in phase with Ia,
whilst that across X will be leading by exactly go deg.—
the *wattless,”” or quadraturé component, which
contributes nothing to the true power output.. The total.
load voltage V is the vector sum of these two components,
Vr and Vx, Fig. 3 (a). In 3b the internal drop Iara is
shown added vectorialiy to V to give the E,M.F. pEg.

As always, Vo is the vector V reversed ; the voltage
across the valve always varies in opposite phase to the
resultant load voltage V.

Parallel~connected Loads

When dealing with a load consisting of reactance and
resistance in parallel, Fig. 4a, the best plan is to start
with the curren! components, Ir and Ix in the two
branches.. :

The total current Ia is then found, and it will be
lagging or lcading on V by an angle ¢—depending whether
X is inductive or capacitive. The resistance branch-
current It will be in phase with V ;. the reactive current
Ix lagging or leading go deg.; in 4b, we hive shown a
lagging phase. i

Completing” the parallelogram, as shown, gives Ia,
and the phase-angle ¢ may be measured. We keep to
the rule that Eg has the same phase as [a, and Vo will
be V reversed. .

There are a few interesting facts about the relative
shifts caused. by. series and parallel connected loads,
but we will.not consider them now. The important
point is that we usc the same procedurc with currents,
as we did -with voltages in Tig. 3, i.., make use of in-
phase and go deg: components. :

1t is also possible to replace a parallel-connected load
by an equivalent series one, and proceed as in Fig. 1.

Tuned-anode Load
A resonant tuned circuit, Fig. 3a, is fairly easy to
vectorise, and isimportant in:the treatment of oscillators.
When tuned exactly to the incoming frequency, the
impedance of L and’ C in parallel will be a pure A.C

—O
HT+ Fig. 4~How to
proceed  for a
parallel-connected

v load.

[

“z,

(6)

“resistance of L/Cr ohms, or, for high-Q) circuits, Q2r ohms

—where r is the H.F. resistance of the coil.

Hence. the wvector diagram takes the straight-line
form, sb, as for a simple resistance. The D.C. resistance
of course, will generally. be negligible. Vectors Eg, Ia:
and V are all in phase, whilst the output voltage Vo
(if tapped directly off the anode, as shown) will b V',
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phase-reversed, giving a phase-shift of 180 deg. exactly
as if the load were an ordinary resistance,

° Conditions off-resonance are a little more complicated.
At frequencies below that to which LC is tuned, the net

parallel reactance will be inductsve, e.g., the circuit may"

be replaced by a resistance and inductive reactance,
and solved by the previous methods. .

At frequencies Jigher than the resonant one, the
reactance changes sign, becoming capacitive. 1t is
hardly worth discussing these cases in detail, since
it is resonance that is mainly of interest in connection
with tuned circuits: The nature of the anode load
impedance is, however, of importance in H.F. amplifiers

—e)
_HT+

Vv
- g ¢
Vo

(b)

Fig. 5.—Resonant

parallel-tuned

circuit as  anode
H_:TS- load.

ee-sneme

from the point of view of stability or freedom from
scl-oscillation. . i

Certain types of oscillator depend upon the “sign”
of rcactances in the anode aud -grid civeuits—whether
thesc .are such as to give -the necessary phase-shifts
in the feedback {rom anode to grid to sustain an
oscillation, )

_Thus, some of these will oscillate when the anode
circuit (or grid circuit).is detuned on one side of the
resonant point, but not on the opposite side. A full vector
analysis of the- conditions is beyond the scope of the
present article.

We will examine with the aid of vectors the phasing
of simple types of oscillator in the concluding article
of this series. In thisinstalment, we will 2o on to consider
applications of our rules to one or two more amplifying
circuits, : -

Transformer Coupling . -

The important thing to remember about transformers
or magnetically-coupled circuits is that the phasc of the
LE.AMLF, impressed on grid-cathode of the next valve
depends how we make the secondary coniiections.

As already. explained, 180 deg. reversal of the output
E.M.F. may be got siinply. hy changing-over the-two
leads to the secondary terminals. The fact accounts
for a good many 'things. For example; il an amplifier
shows signs of instability {to generate a whistle, or a
hiowl), a complete remedy sometimes results by reversing
the terminal conrections to a transformer, as descrilied.
- This writer recalls in the carly dayvs quite a startling
improvement in quality in some amplifiers by this trick.
No actual ~ oscillation was apparent - with normal
connections, but, though at somewhat reduced volume,
quality was vastly iroproved by reversing a transformer.

: The. explanation. was probably negative feedback.
With normal connections, the amplifier gave acertain
amount of positive -feedback—not énough to canse an
audible oscillation, but nevertheless. giving appreciable
distortion. Reversing a transformer changed “this to
ﬁeg_ative feedback, .

(R

The best illustration of the phasc-reversal is @ simple
maguneticallv-coupled oscillator. The giid is cnergised
from a secondary coil; coupled to the anode’ or grid
tuned circuit, and an oscillation will build-up only ‘if
the reaction coil is connected the right way round.

But remember once more -that this ambiguity of
+ 180 deg. about the termninal voltage of a transformer
makes no difference whatcver to the phase of the induced
E.M.F. in the secondafy—that is always at 180 deg.
to the primary supply voltage.

Vectorising a Typical Amplifier

Leaving you to do the diagrams yourself, let us consider
next the overall phase-shift in a two-valve amplifier,
constructed as follows :

- The first valve has simple resistance-capacity coupling
to the grid of the next, and we will suppose the frequency-
is sufficiently high to neglect any phase-shift duc to the
coupling condenser.:

The second valve has the primary of an I..F., trans-
former scrics-connected between the anode and H.T.+.
At the frequeficy assumed, the inductive recactance of
the primary is extremecly large compared with the
resistance of the winding.

First, what will be the total phase-shift-from the grid
of the first valve to the anode of the sccond valve ?

The ficst valve is very easy. It has a pure resistance
load, and therefore, a phase-shift of 180 deg. Start with
a véctor for Eg, and draw the output voltage Vo at

180 deg.-to it.

Vo is the “ Eg’' applied to grid-cathode of valve z.
The load in the anode circuit is to be considered purely

“inductive {resistance neglected), hence Vo will be shifted

anothér go deg. Clockwise or anti-clockwise ?

Well, remember what we have stressed all the time
—the 180 deg. diffcrence between Vo and Vo. The
current Ja will be in phase with the grid-cathode potential,
and V will be go deg. leading. But if we took an output
voltage off the anode of valve 2, this-itsclf is at 18o deg.
to the applied volts across the transformer primary.

Hence the shift up to the anode of valve 2 is go deg.
lagging, i.e., the output voltage of valve 1 will be shifted
backwards {cleckiise) go deg. Therefore, the overallr
phase-shift up to this puint wiil also be go-180 deg. in
valve 1, and go deg. in valve 2. ’

Show these facts step-by-step, using vectors and
sine curves. 3 :

But, next, we come to the secondary of the fransformer.’.
The induced E.M.F. will be at 180 deg. to the primary.
applicd volts, or in phase with the -output voltage we
have. just considered as taken off the anode. i

It means that if the winding directions and internal
terminal connections are the same, a given terminal of
the priwary. and sccondary will have the sawme phase
as the voltage at the anode—if we connect the opposite .
terminal to cathode. S

However, we .can reverse the secondary phase by
changing-over the iwo terminal connections. A little
consideration will show ™ the overall phase-shift still’
+ 90 deg., depending how we make the secondary

connections.

Negative Feedback

Could we obtain any negative feedback by taking a
connection from one side of the secondary in the above,
amplifier, back to the'grid of valve 1 ?

Not unless further phase-shifting reactances were
introduced. As seen, the output voltage oi this amplifier
is at go deg. to the signaljapplied to the first valve, whether
a conrcction is taken off the anode (through 2 blocking
condenser, of course} or off the secondary.

Negative feedback means a voltage at 180 . deg
(opposing) the Eg of valve 1. But we must be careful
about 'this staiement. What we should have said is,
a ‘“voltdge componesnt” at.18o deg. to Eg. -

As long as the overall phasec-shift is go deg., as
supposed, there is mno possibility of getting such a
component in the cireuit as it stands. But, if the overall
angle were less thun go dég.—say. 6o deg.—it would be

g3
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possﬂole to ind a component antiphased to Eg,ie., by
adopting suitable connections from the anode or ’ the
secondary.

Remember, howéver, w hat was shown in. our
numerical example : that, where reactances are con-
cerncd,  phase-shift is a function of the fxequencv of
the 51gnal being awplified. What is negative feédback
at low (or high) -frequencies may become positive . at
the other end of the scale.

This accounts for the fact that feedback is not always
so casy to apply as is sugiested by a circuit drawn on
paper. Itis possible toinsert phase-correcting reactances
in the feedback circuit having a phase characteristic the
inverse of that of the amplifier, but’ thesé¢ call for
comprehensive measurements and design data.

Introduction to Oscillator Diatrrams

The vector relations for basic oscillators will be dealt
with in my  next article in this series—omitting the
more complicated tvpes.

But we may conciude the present article by con-
sidering a few principles.

Suppose we take the H,F. amplifying stage illustrated
in Fig. 5. Would this *“ oscillate ”” if we fed-back voltage
from anode to grid circuits via a small capacity
condenser ? .

There is such a condenser in any iriode valve, whether
id i sapacity, of
the order of 5 yguF. In Fw 5 we ha\e represented an
H.F. pentode having adequatc intérnal screening,
which brings the interelectrode capacitance down to a
minute fraction of its.value in a triode.

If, however, we deliblerately, joined such a condenser—
say a piece of twisted flex—between. anode and grid, we
would be re-introducing feedback externally. 1f you
remember this, you will better appreciate the 1mpo1itance

of adeguately separatmfr and ‘séreéning anode and grid
leads, and how easy it is to develop * instablhty ”in.an
H.F. shge if precautions are not taken.

However, to ‘answer our question :, we know from
experience that with “tuned circuits on the anode -and
grid sides; self-oseillation’ will result from capaditive
fcedbacl\ "The feedback: will be positive, or will have a
voltage component in- phase with the 51<Yna1 EDMF. Eg.

But, if pure resistances were substltuted the voltaoe
at the-anode would be at 180 deg. exactly to Eg, which
means we could only- get negative fecdback by coupling
anode and grid through a condenser. The .internal
anode-grid capacitance “could not cause any instability,
thcun'h the gain would be diminished.

Now, theoretically, the two tuned circuits we are
dlSCuSSlng (anode and grid) will look like pure resistances
when tuned exactly to resonance. Theoretically,
therefore, there should be no oscillation by coupling
anode and grid through a condenser—or the internal
Cag capacitance !

Unfortunately, a Tuned Anode-Tuned Grid stage is
an amazingly complicated ‘device when we start trvmg
to do a dct"ulcd vector analysis. Matters arc further
complicated by wmaguetic as well as capacitive coupling,
and what is true of one type is not necessarily true‘of
the other.

Otherwise, there is one principle which decides whether
oscillation will take place in any amplifying stage : the
E.M.F. {eedback from the anode must fall *into phase
with Iig (or a component thereof), and the feedback
n(\twoﬂ\ must contain reactances of such magnitudes
and ‘““signs” as to bring about the necessary phase-
shifts from anode back to grid.

We shall eularge upon these ideas with the aid of
vectors in our next article on the subject,

News from the Clubs

OSWESTRY AND DISTRICT RADIO SOGIETY
Hon. Sec.: Mr. A. D. Narraway, ‘“ Lamorna,” Pant, Oswestry,

Salop.

OST encouraging support was given to the first meeting of
the Oswestry and District: “Radio Sociéty.

Since the purpose of the meeting was the formation of the
society, the evening was confinerl to. business but an active
programme is being plep'ned for the future..

Membership is in two elasses:  Full Members and Junior
Members (under 18 years). Visitors to,the district will be cordlallv
welcomed at any of the meetings.

THE RADIO SOCIETY: OF NORTHERN IRELAND
Hon. Sec. 1 A. J. Kennedy, 49, Kansas Avenue, Belfast.
A'J l‘E\D\\L} for some time past has not been very satis

factory.
As the annual meeting will be held soon, defanlting members

should take this opportumt) to redeem themsehes

S8RIGHTON AND DiSTRICT SHORT-WAVE CLUB
EGULAR meetings of this club are heing held at 63, Tondon
TRoad, Brighton, and full details ipay e obtained from the
Acting Smlehn, Mr. ¢i. E. Robson. The preseni headquarters
are temporary, until ore suitable premises are found. Meetings
are being held every fortnight.-

STOKE-ON-TRENT AND DBISTRICT AMATEUR RADRIO
SOCIETY
Hon. Sec.: D. Poole, 13, Oldfield Avenue, Norton-Le-Moors,
. Btoke-on-Trent, Staffs. )
EUTINGS are held every Thursday evening at the Tabernacle
(lurch, High Street, Hanley, »b 0.1, at 7.0 pam, all are
welcomed.

Morse classes have commenced and teclnical classes will soon
be starting, the latter will be in the form of lectures with a
practical lesson at the end..

G3UD (Mr. V. Bloor) has recentiy succeeded to the chairman-
ship, vice Mr. T, , Rudge.

Membership is now 40 and more arviv ing at ea(h meetmz,
we hope to hme at lmxf a 100 rmd ea(h one a *‘ (. We have
12 BRS and 7 “ (s, they are: @2UD, 2CHI, JAJQ. 2CIG,
2PFQ, 8IX and 5VA" SATQ and : ,\ hive just come tbrou"h
Another member is' expecting -his *~G*"any day now.

-on a condueted tour of the valve departments.

At & recent mecting, witir 25 members present, 3UD brought
along a Tx and Rx for a  demonstration on operation and
procedure. Contacts were ‘made with G370 and GM3WO,

‘T'he forroer was contacted hy Mr. Roberts, second operator to
SUD, by W/I'—R.8.T.589. GM3WO came through on phone,
but QRM spoilt the contact. G2¥X and (G2CHI were heard and
called but no contact made. -

At our next meeting 21'1¥Q is to give a talk on his cquipment,
followed by morse practice.

BRADFORD SHORT-WAVE OLUB
Hon. Sec.: V. W. Sowen (G2BYC(), 6, West View, Eldwick,
Bmﬂle\‘ Yorks.
HI Rradford Shorl-wave Club expects fo be on the air
withiu the next two or three weels.  The transmitting room
has been completely -redecorated and the gear is now being

installed. Our aerial experts are b u“‘pmnmnn the aerial sy'stenl
and we are lovking forward to hu\in" Q80’5 with clubs and
amateurs.

The membership now stands at 52 and the morse class is still
going strong.
Visitors and members always welcome !

RADIO CLUB VISITS MULLARY MITCHAM FACTORY
N October 8th, 50 members of the Swrrey Radio Contact
Clab visited the Mullard Radio Valve works at Mitcham,
in Surrey.

The object, of the visit was to show ¢ltb members the, preaent
range of Mullard Radio Valv es, both transmitting and receiving,
availahle fo the amateur, and v armlhtuhme 1l processesemploy ed
in their manntactire.

The Sar rev Radio Cositact Club were the guests, for the evening,
of Mr. . C.. ¢! reaves, Quality Manager and Hend of T hnical
Dep.artment who is of the opinion that, now that res ions
have to a large extent heen removed, the amatenr transmitter
should he given an opportunity to see the effect of the intense
research of the war years on valve manufacturing technigue.

From 7.30 pan. te R.30 p.m. the club members were takén
They visited
the first floor of the factary to see receiving valves in the maKking
and then -went to.the fourth fioor to see transmirting \alws
both silica and glass types, ‘being made. The production of
cathode-ray -tubes was iuspected.

Later they inspected an exhibitton of valve types staged for
their Lenefit-in the main conference room at the works.
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—ELECTRADIX=

MICROPHONE BUTTONS, are sound
transmitter units,
every butron guaran-
teed a marvel of
acoustic  engineering
design, as used by the
G.P. For ampli- %
fication and detection
of sound for all pur- §
poses.  lin. dia. brass
body forms the granule
chamber, diaphragm of
thin mica, needs-only a small pocket battery,
316 each. High Ratio G.P.O. Mike Trans-
{former, 416 each. Prices include instruction
leaflet.
Microphone Carbon Insets for Hand-
com. Sets, 3/6 each.
Special metal clad Insets for Home Mikes,
5i- each. 3
HEADPHONES. Single low resistance
g phone for circuit testing or
¥ house telephone, 60 ohms,
bakelite case and cap, best
British make, with headband
and cord, 8/6. .

High resistance double
headphones, type S$.G.B.,
with headband and cord,
light weight, ex surplus,
1216 ; new, 23/-.

RELAYS. G.P.0,'1,000 chms 2-5,P.C.O.,
5/- ; 500-1,000 ohms, 2-make, 5/~ ; 30 ohms
2-make 2-break, 5/-. Telephone type 2-coil
polarised S.P.C.O. 325 ohms, 5/-.” Siemens
high speed keying relays two 500 ochm coils,
716 ea. Siemens slugged 200 ohms I-break
S.P.C.O., 5. We have a large stock of
Relays for immediate delivery ; send us
your enquiries.
SWITCHES. Dewar key pane! type 8-pole
C.O. flush fitting, 5i-. Yaxley 3-pole 3-way,
316 ; 8-pole 1-way, 316. D.P.C.O. toggle
switch 250 v. | amp., flush panel, 3'3.
8-way Lucas switch box, 316 ; 6-way, 3I-,
VIBRATORS and Transformer. Mallory
12 volt 60 ma. New, in metal can, 15/
Special transformer, 3716. Transformers
for small welding jobs or soil heating, 230
volts 50 cy. to 12 volts 250/300 watcs,
totally enclosed, 3716. Transformers double
wound for Model work, 230/12 v. 3 amps.,
3216 ; 20 volts 2 amps., 30/-.
AUTO-TRANSFORMERS. New.
230/110 v. 85 watts, 25/= ; 150 watts, 35/ ;
300 watts, 601-; 1 kw., 28711010 ; 3 kw.
(second hand), £9/10/0.
SMALL MOTORS for.Model work ;
3-8 volts work off battery or transformer,
1716 ea.
BUZZERS. Cambridge Townsend.
The highest note and smallest buzzer made,
platinum contacts, 10/-. Keep up your
Morse speeds with one of our small practice
outfits ; Buzzer, Key and single Phone, 15/-
the set. Buzzer only, 3/6. High note tunable
buzzer, 716. Test buzzer, robust construc-
tion, double contact blades for distant
signals or converting for vibrators, 7/6.

~ TELEPHONES
for HOUSE—OFFICE—GARAGE, etc,
CONSTRUCTORS’ S';I/;'RTi’ IFOP\ YOUR OWN

U

WALL TELEPHONE SETS
Bracket  Mike, bakelite case fitted
G.P.O. latest carbon Inset P |15
Transformer and condenser for same 5i-
Magneto bell fitted
Hook Switch and contacts ... Ge 206
Walout Cabinet 8in. x 6in. x 3in.,
firted terminals and connectors ...  5ié
Two L.R. Watch Receivers ... oo 104
Hand Magneto Ringer L
SET AS 'ABOVE 30/- or 50i- PER PAIR.

Please include postage for mail orders.

ELECTRADIX RADIOS

214, @ own Road, L don, S.W.8

= Telephone ; MACaulay 2159

GALPINS

GOV'T. SURPLUS ELECTRICAL
- STORES ,

£08, High Street, Lewisham,
London, S.E.13.

Telephone : Lee- Green 0309,
Lewisham Hospital.
TERMS : CASH WITH ORDER, NoO
C.0.D.

Near

““ WESTON *° Moving Coil Meters, edge
type 2}in. scale O to .3 amps, 30/-; 0
to 2 awmps, 27/6; 0 to 60 volts, 27/6 ;
0 to 150 volts, 27/6, all have F.8.D. of
2 mjamps; 0 to 1 volt, 1 mfa. ¥.8.D.,

.35/~ ; another 3iin. scale reading decibels
50 wicroamps, ¥.8.D., 70/-, another 301

maodel 0 to 3 m/a., 40/-; 0 to 50 mya.,
35/-; 0 to 200 m/a., 35/.

MAINS TRANSFORMERS, to sunit ‘the
above 12 volt rectifiers, with tapped
output of 6, 12 and 24 voltsat 6 to 8 amps.,
40/-. Carringe 2/-.

ELEGTRIC . LIGHT CHECK METERS,
guaranteed . electrically, 200/250 volts
50 cy., 1 phase, input 5 amp. type, 12/6 ;
10 amp. type, 15/~ eaeh. Cairiage 1/-.
D.6. MOTORS, approx. ¥ h.p. series
wound, all gnaranteed electrically for 110
or 250 volts mains. Price 15/= each.
Carriage 1/-. )
ERNEST TURNER, moving coil m/amp.
meters 2in. scale, 0 to 10 m/a., 0 to 20
m/a., 0 to 50 m/a., 27/6 each; al fully
guaranteed. Standard Telephone 3in.
scale m/coil meters, calibratel to read
0 to 25, 100 volts movement 1 urfa.,
incorporating mietal rectifier, 45/= each.

EX.-G.P.0. MAGNETO GENERATORS,
hawl-driven approx. output 75 volts
20 m/amps. A.C., useful to the experi-
menter, small pattern, 7/6 each.

ROTARY CONVERTERS, condition as
uew. 24 volts D.C. input at 2% amps 75
volts A.C. 1 .phase output, 35/- each,
post 2/6.

USEFUL PANELS made by Stardard
Telephone for the R.A.F., size approx.
19in. x 8in. x 5in., consisting of condensers
calibrated to decibels, chokes, mod.
xformers, resistances and many other
usefnl components, condition new, 12/6
ea¢h, post 2/6.

VOLTAGE CHANGER TRANSFORMERS.
Auto-wouund, fully guaranteed, immediate
Jdelivery. 350 watts, 55/-; 500 watts,
70/~ ; 1,000 watts, £5 15s.; 2,000 watts,
£8 15s. All tapped 0, 110, 200, 220 and
240 volts.

TRARSFORMERS BY WELL-KNOWN
MAKERS, iuput 200/250 volis 50 cy. 1
phase output 1,500 volts at 3 Kilowatts
twice, £12 105, each. Veltage Regulation
‘Transformer. oil type 200/250 volts 50 cy.
1 phase, £15 each, new condition.

EX.-R.A.F. 10-VALVE CHASSIS (sold
for components oniy). Consisting of: 2,
150 ohm Mult. Contact Relays, 9 British
type Octal Base Valve Holders, 30 Tubular
Condensers, ranging fron1 10 P.F:to 1 M.F.
25/30 Resistances }, §, 1 and 2 watts aill
mounted on chassis; size 32in. x 8in, x 2in.
Components all in good condition. * A
real bargain 7 at 12/6 each, postage 1/6.
EX.GOVT. . ROTARY CONVERTERS,
inpat 12 to 18 volts D.C. at 34 amps. out-
put 450 volts 60 m/amps. fitted with auto-
matic switching and smoething, 32/6 each.
2/6 carriage. ¢
BALLAST LAMPS (GOOD MAKERS),
new 125 volt 30 watts E.S. fitting, 6/-
per dozen.

8 MODELS

Scientific design, precision con-
struction, unit size is 43" x 105"x
23", Be sure your recelver has
a ‘‘sound heart’ by including
one of the eight 30 Coil Packs
available.

30 GOIL PACK. ror use in

All-wave Superhet and with
465 kc/s. LK. 3 ironed-cored
¢oiis, 3  iron-cored
oscillator coils, padders,
trimmers, assembled, aligned,
gain tested and ready for one-
hole chassis fixing,  ~All iron-
cores are adjustable. 7 con-
nections to make, and clearly
shown on circuit supplied.
20550750 2,000 Moee. ) e
200-550-750-2, metres.

Price 2 GNs,

30D COIL PAGK. wor

straight T.R.F. circuits with or
without reaction. 3 iron-cored

H.F. transformers. Trimming
by adjustment of iron-cores.
No signal generator 'needed.

5 connections to make, clearly
shown on circuit supplied.

1650, 200-
500, and 758-2:000

metres, Price £I - 15 - 0

CASH WITH ORDER OR
€.C.D. OVER £2.

SEND 1d. STAMP FOR
PRICE LIST
BULLETIN P.

Waveband coverage :

INSTRUMENTS

ALIGNED
-~ SERVIGES,
1, Colworth Rd., Leytonstone, E.11

for all circuits
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I[mpresgmns on the Wax

Review of the Latest

ACHMANINOV was himself a pianist of exceptional
virtuosity and taste, and in his series of preludes
for solo piano he e\plo1ts the potentialities of the

instrument to the full. They are not written to
preconceived programmes, despite the fanciful tales that
have woven themselves round the one in C sharp minor,
This month Cyril Smith has given us the dramatic
G minor preludc and its companion in the major of
the same key. Both these pieces receive a brilliant
performance on Columbia DX1279.

Tf Eric Coates had written nothing but the marches
which bear his name he would still rank as one of the
most successful composers of light music to-day. This
success is founded upon fastidious crnftsmanshlp in
orchestration and a sure instinct for the kind of melody
enjoved by a wide public. On Columbia DB2233 we
have the composer himself conducting the Iondon
Symphony Orchestra in two of his ncwcst pieces, the
‘ Television March,” prophetic of the new world in
which television will become an cveryday service,
and another descriptive piece, * London Calling
March.”

¢ The Magic Bow »’

HE new film which has recently been released

includes sonund tracks of Menuhin playing several

picces by Paganini and the “ Minuet in D ”” by Mozart.
The story of the.film is that of Paganini’s f-arl} life and
struggles to become farhous, and the part is taken by
Stewart Granger. Two of the great violinist’s ‘love
affairs are '1150 included : the aristocratic Jeanne de
Vermond and the humbler Italian girl Bianchi both
strive for 'his ‘affection. © One of the highlights of the
production is, of course, Menuhin’s masterly performances
of the various works featured in the film: This month
he has recorded two of them, * Romance ” (based on a
theme by Paganini) and Minuet in D ” (Mozart), o
L H.MTV, D{1861

Moritz Moszkowski, whose Spanish dances are his
best-rememberéd pieces to-day, was celebrated in his
time for his popular music for the piano. This included-
concert studics, miscelluneous pieces and waltzes, all
frankly d<351gned to attract by ‘their mclodloutnms
This month Rawicz and Landauer have chosen ‘the
waltz Op. No. 1, and their scintillating version of
it on Lolumbm DBz262 is a triumph of careful timing
and perfect rapport Dbetween the two artists. The
coupling is Chopin’s “ Polonaise in A Flat, Op. 53.”

Haydn’s * Svmphonv No. 104 in D (‘ London’) ” is
really no more a ““ London ”* symphony than any of the
others commissioned by the impresario Salomon during
Havdn's two English tours. Nevertheless the name has
stuek, and this l‘ﬂdStCll\' work continues its immortal
life of a hundred and fiffy odd vears under the name of
our capital. The Philharmonia Orchestra under Issay
Dobrowen gives a beautifl performance of this last
and crowning glory of Haydn’s symphonic output on
three 1zin. records—H.M.V. C3515-17.

Walton’s Viola Concerto

I".[ is generally agreed that the Viola Concerto is one

of the most characteristic works of William Walton.
It was composed during 1928-9. .receiving its first
performance at a Promenade Concert in October, 1929,
with the composer conducting and Paul Hindemith
playing the solo part. A new recording of the Viola
Concerto - has_been made this month on H.M.V.
LDB6309-11. It is not only one of the finest concertos
in modern British music, but, in the opinion of many,
one of the finest for any’ instrument. William Primrose
plays the solo part and I.E\'(‘aIS a masterly' technique
and insight into the composer’s intentions truly remark-

Gramophone Records

able. The Philharmonia Orchestra is conducted by
Walton himself, and the interpretation is absolutely
authoritative.

Two French Songs ©oad
NE of the outstanding French song wr1ters of the
Iat(-r 19th centurv was Henri Duparc.  The
‘ Elegie,” a translation of a poem from our own Thomas
Moore, and *“ I Invitation au Voyage’ ave ‘two of
DllpalCS most attractive pieces.  Pierre Bernac
(baritone} and pianist-composer Francis Poulec' continue
their superb recitals of French songs w. 1th this fascinating
new issue on H.A, V. DBG312.

Composers of purely English race have from time to
time felt drawn to Welsh Tolk- music, and anmong them
Edward Gelman stands high with the brilliant ©* Welsh
Rhapsody " recorded this month on Columbia DX 1274—5. "
Based on traditional Welsh themes, the Rhapsody
unfolds in a truly inspiring poem, and is as brilliant
a tribite in music to its subject as could be found.
Under the able baton of George Weldon, the City of
Birmingham Orchestra give a very pohshed per-
formance,

Wagner’s “ Die Walkure >’

F outstanding interest .this month is a recording of

Wagner’s “ Die \\ alkure ”’ on eight r2in. 1ecords— i

Columbia LXgs55-62. ~ This impressive production. of
Wagner’s great ~opera includes a superb cast. The part
of Brunnhllde is taken by Helen Traubel, one. of the
finest Wagner singers of the Metropolitan Operq of New
York., Herbert Iax1s>en a remarkahle baritone of great
power, sings Wotan. The protagonists are >upported
by -the Vocal ensemble of the Metropolitan and the
Philharmonic Symphony Orchestra of New York under
Artur Rodzinski. Wagner at all times makes great
demands on his prmclpal actors, and there are many
passages in ‘““The Valkyrie,” notably the gathering of
the warrior-maidens on their rock, where the orchestral
volume is considerable. Both Helen Traubel -and
Herbert Janssen rise magnificently to the occasion in
this notable rccording.

Variety
ONE of the outstanding films of the moment is the
Irving Berlin film Blue Skies,” which introduces
many of Berlin’s carlier songs that help to make him
famous. The enly new songis “ You Keep Coming Back
Like a Song,” and l.eslie A, Hutchinson (“ Hutch )
has made a 1ecmd1nu of this on H.M.V. DB1x143. Itis
sung in his own inimitable style and he couples it with
“ You Always Hurt the One You Love.”

There are also new records from Frank Sinatra
singing * I Fall in Love with You Every Day’” and
“ Paradise ” on Cohwunbia DB2238, Dinah Shore singing
“ Laughing on the Outside” .and ‘ Shoo-fiy Piz and
Applc Dan Dowdy ” on Columbia DB2228, Tessie
O’Shea singing ““ The *Ampstead Way ' and et it
be Soon” on Columbia DBz2232 and Turner Layton,
who has recorded “ Down in the Valley” and
“ Surrender ” on Columbia I'B3245.

For dance fans there is a big selection of up-to-the-
minute tunes played by popuhr dance bands.

WIRE AND WIRE GAUGES

By F.}. CAMM., 3/6, or by post 3/9 from
George Newnes, Ltd., T ower.House, Southampton St.,
London, W.C.2.
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Times Have Chomged

NAT. D. AYER, the Well-known Composer, Here Looks Back on the Music He Wrote 35 Years Ago

URING the vears 1910-1I, sophisticated songs,
as we now call them, were not approved of,
and not tolerated even in the United States.

That is, tolerated in public. I do remember adding
quite a Tot to my priv ate coilection at that time however.
Whatever so-called * sophisticated songs” .were in
evidence were parodics on the popular songs of the
day. The manager soemed to allow these all right, but
a song ‘“on its own ”’ wasn’t permltted

Although times have changed since then, still the
fact remains that one can still hear a ccrtain kind of a
song in a night club that wouldn’t be pernitted on the
stage. That is all right, T suppose, as not cveryone
can afford to go to night clubs. The more moncy one
has, the more ‘“ sophistication ”” one can acquire. How
many, tlmea have I been to parties where someone has
said, * But, Nat, won’t you sing us one of those songs
you "don't smv on the stage ? ” ‘There are parties and
' parties and songs and songs, but I have written cttremely
few that 1. h'lven t sung on the stage some tlme in my
life. Still, I have my own *“ sophisticated "’ catalogue.

One muht it was during the autumn.of 1911, I was
at a 0'athermw and overheard the conversation on the
very enhvhtemn« subject about talking in one's sleep.
I had been talkmw to a very attractive young thing
and she bantered me with, “ Now, Nat, surely you
wouldn’t mind if I talled in my Sleep, would you 2.7
Well, I ask vou—answer that one? I knew she was
marrled~1 suppose she was happy—but she did give
oneideasi in her conversation, so I plucked enough courage

to reply, “ Well, do you—er—sleep alone ? 7 “ Silly,”
she answered, o Certainly not! T sleep with my hus-
band.” ** Well, what does he say ? ” T asked. “ Why

he doesn’t say anythmd he probably sleeps too soundly,”
she laughingly réplied. “ Oh, yeah ? ” I said. * Well,

darlmg, if you do talk in your sleep never mentxon_

my name !’

. Birth of a Song

Although I hardly realised what I had said, there
was a sudden outburst of laughter all around, and ““ was
my face red ’? My partner, A. Seymour Brown, who
did my.lyrics, was with me and on the way home we
discussed the evemng etc. Brown said,
idea for a song ? That wise-crack of yours was great ! ”
Instead of retiring, we sat down in my apaltment
poured ourselves out a couple of *“ stiff ones ’
the song then and there. I rushed down to my pub-
lishers the next morning and got the orchestration
immediately in hand. Brown and I were playing at the

Colonial Theatre on Broadway, and I sang the song the .

next night. It went over with a bang, and is what is
usually called a * natural.” It was a sure-fire success
—all I had to do was to sing it—pay particular attention
to my -diction so that the audience- caught all the words.
1 had a rather good tune to it and it certainly ** caught
on.” The song was another big seller and reached
nearly a million copies in sales.

I sang this song for a year in America and it was a
sort of trade mark to our act. To- day, the word “ trade
mark " is used as a signature tune, I had a little
dlfﬁculty with the managers about it, but they agreed

to let me continue singing it-until cnmplamts came in,

None came. I let another artist, Clarice Vance, sing it
and it went just as well for her as it did for me. In
spite of the puritan wave through which America was
passing at that time, we were the only two artists who
were allowed to sing it in public.

After three months this song was put on the gramo-
phone records and-so, uaturall\ as records were allowed
in “homes ” it was obvious that the song was allowed
on the stage, I remember fhat even the publication
was withheld for a time, What the _objection was, 1

“What an.

' and wrote

‘free.

never could find out. Did ¢ public ”’ mean on the stage,
or in the home, or what? Better leave that to the
hypocritical censors and sk them. Finally, it was
sung everywhere and paved the way for those so-called
. naughty but nice ” songs that caine into vogue about
that time.

A Comparison

It night be interesting to note how *awful” the
song was and then compare it to some of the songs one
hears to-day. Here is the chorus:

I can sce that you are married,
Well, vou know I'm married too;

And nobody knows that you know me—
And ngbody knows that T know you.

So if voli care to, we’ll have luncheon,
Lv'ry day here just the same ;

But; sweetheart—if you talk in your sleep—
Don’t mention my name.

Isn’t it terrible to think that a song like this can
corrupt, one’s morals ?  Evidently the moralistic people
in the, States disapproved of it thoroughly as, I
repeat, it only sold nearly a million copies.

1 became known in America, through the medium of
this song, as a singer of sophisticated numbers. When
the tlme came for me to replace “ If you talk in your
sleep * in my repertoire, I wrote another song; this
was titled ““ You were all right in your younger days,
but you're allin now.”” “This was a story of the provi erbial
old man marrying a young girl—"nuff said { Iintroduced
this song in Brooklyn at the Orpheum Theatre
at the Monday matinee. The Orphcum Theatre had a
marvellous reputation for its matinees, as the audience
consisted of practically ail the debutante: cte., from
Brooklyn, New York and its environs. Needless to sdy,
this song “clicked.” There is such a thing as a song
going too ‘well. The laughter that followed it “was

- exactly the kind of laughter that one hears at a masonic

smoker.

The manager of the theatre was waiting in the wings
when our act finished, He beckoned me to one s1de
didn’t even wait until I was in the privacy of my
dressing-rooni, but jumped all over mé with “ That’s
all r1ght Nat.

Orpheum. Haven’t vou got another number that you
can substitute for to night’s perf(rrmemce ?

I told him I had and sent for the conductor of the
orchestra to come to my dressing-room direetly he was
The conductor arrived; I ‘handed him an
orchestration of the song I W as to sing that evening.
The title of this one was ‘“ You were all right whien I
met Jyou first, but you ‘ought to see the one T've got
now.” 1 duly sang "the song that evening, and, if
anything, it went better than the other song did in ‘the
afternoon. After our act was "finiskied, and I came off

the stage; the manager was waiting m the wings agdin
But his attitude was not ‘as anmgomsuo

to see me.
as in-the afternoon. This time he came to my dressing-
room \sith me. Once inside, he turned to me and
smiled.
the bill—of course this madea difference’in his managerial
attitude towards us, He had evidently been in comniuni-
cation with the head office in’ New' York and they
probably told him to go easy with us because we were
a decided draw, ‘e said : “ That song ydu sang to-night
was pretty hot. Now I'm'not going to ask you*if you
have another. So {o-morrow, at the matinee; would you
kindly put back the song which you sang this aiternoon ? *
He couldn’t say much more and gracefully retired.
Brown and I looked at each other and Brown remarked :
“ Well, Nat, you're cne up.”

You might smg that song in the dumps
and ‘get away with it, but you can’t do'it hére at the

" It so happened that Brown and I'were topplng
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Open to DIScussmn

The Editor does not necessarily agree with the opinions expressed by his cortespondents.

All letters must

be accompanied by the name and address of the sender (not mecessarily for publication).

Indian Census -

IR,—I take much pleasure in informing your Indian

readers through the courtesy of your columns that
the working committee of The Electrical Association
has decided to publish a census of wireless and electrical
amateurs in ‘India, towards the end of the year.

Will amateur readers please send their addresses and
details of experiments being conducted, to reach The
Public Relations Member, The Ilectrical Assocmtxon
Visram Bhavan, Rﬂjahmundry, S. India, as soon as
possible. Copies of the_census will be'sent direct to them
on publication. —PusLIC RELATIONS MEMBER [Electrical
Association, S. India).

Two-valve Portable
IR,—1 have recently constructed the two-valve
pOLtabIe Hrom the October issué and have got very
successful results. I have slightly. altered the tuning
circuit so that the set can worh on either an .open aerial
or the frame aerial.
up to loud-speaker strength. The battery consuription
of the sct is so very low, which makes it, 1 thinlk, one of
the best possible two- valve receivers,
PracTICAL WIRELESS still continues to be the most
instructive and up-to-date wireless magazine on the
market.—J. A. H. McDovGLE (Morpeth).

AC. versus A.C-D.C Receivers

IR,—Further to my letter which appeared in the
Septernber issue, may 1 reply to Mr, Copley May
on the subject of A. ¢, versus A.C..D.C. receivers ?

If the gentleman re-reads.my statements he will find
T said: *“ No doubt Mr. Harrison and myself would
welcome details of a voltage doubler circuit to work
on D.C.»

This is where he appears to have fallen into the trap,
for he states himself that: ““In ovder to accomplish
voltage doubling with a D.C. supply, presumably it is
nccessary first to convert the D.C.into A.C.” Therefore,
I maintiin that the voltage-doubler eircuit proper is
essentially one for A.C. inpuit. Also, T would point out that
1 certainly did not merntion the word *imposéible.”

Regarding -his recommendation that I should apply
myself to a standard work on radio, I would refer him to
Radio Enginecring, by I'. Emmons Terman, published by
McGraw-Hill, page 401, and figure 211(1, and also to
The Wireless and Llrcmml T'rader, issuc of December
18th, 1943, on “ Voltage:doubler H.T. Rectifiers,” with
circuits, all of which are for A.C.input, and any '1pp'1ratus
to provlde this from D.C. is subsidiary to the voltage-
doubling portion of the cm:mt I would also mention
that a **D.C. transformer ” does not, as Mr. Copley-May
states, convert D.C. into A.C.

Commercially, a ““ D.C. transformer” is a rotary
apparatus, comprising two separate ficlds, armatures
and commutators, providing a D.C. output for D.C.
input. A similar apparatus for providing an A.C.
output from D.C. input (or vme versa) is termed a rotary
con verter.—* EXPERIMENTER *  (Chailey)

IR,—1 feel I must write once again on the vexsed

queqtlon of A.C. v. A.c-D.C.

In the September issue of:this -journal, Mr. R. G.
Harrison, of Newcastle, replied to ny earlier letter in the
July issue. In this 1eplv I notice that.he is not quite so
sure of himself as he was it his previous letter in. the. May
issue. There he implied that all ‘A.C.-D.C. sets were
inferior as he only meant commercial sets. Why, then, all
this previous waste of space if* he now adlmts that,
given suitable design, AL -D.C. sets can be made aé
good as A.C. ones? ~ :

On an opén aerial receptionimproved -

| \IR R “ I"!NCH (Ilford).

And now to deal with the October letter from Mr. F. C. -
Palmer, of Truro. In this he states that A.C. sets can be
made to operate on 250 v. A.C., and, by means of a tapping
on the mains transformer, on 175 v. A.C. or similar
voltages, but on the ‘Universal sets ‘‘ this simple remedy
does not exist.” I will correct this. My A.C.-D.C.
amplificr, which 1 have previously mentioned, will
operate on any voltage, A.C. or DC Dbetween about
180 v. and 250 V. without'm;y tappings whatcver, simply
by using a self-regulating Phillips Barretter to keep the
heater current constant, The valves’ anodes work
satisfactorily on-any H.T. voltage Letween rso v. and
250 V., so it is obvious that all that is necessary is to
plug i in with no worrying abouf tappings and measuring
mains voltages. Tlis can apply to any Universal set.

With regard to the letter. by “ Experimenter,” of
Chailey, also in the September issuc, re voltage doublers
this pomt ‘has already been dealt w ith by Mr. J. Copley-
Mayy of Richmond (October). However, voltage doublers
should not be necessary in commercial receivers designed
for home use, as A.C.-D.C. pentodes, for instance, have
been designe -d with as much power output and compamb]e
distortion as siniilar A.C. pentodes and actually working
on less anode and screen vollages, e.g., Mullard PenAg
(A.C.) and Mullard CL33 (A.C.-D.C)). Inmdcnta]lx, the
CL33 has a lower impedance than the PenAjy, thus it
will danp the response curve of any given speaker more,
therefore giving a more level frequeucy response.

1.1ook forward to an even greater storm of protest
against these remarks than was produced by my last
Ietter.—Grorrrey W. House (Bradford). -

D:X. Listening
SIR,-‘Since writing under * D.X. Listening,” in the
July. issue, 1 haw acquired a fuller and more
varied log on r4.mc/s ,\\hlchlhope ‘will be of real intévest
to the growing numbcr of "short-wave enthusiasts,
Listening hds only been donc sparodically since Junc,
but I have managed toland a few ‘‘ hot " ifems.
The Rx is x-v-2 battery, home constructed.
14 mcfs 'phone/c.w. :— .
CE1AA, AO, 3FG, CNBNA, MZ, S, CO2LY, CXi1CX,
3CN, CO, EA1D, ELsB, EP:1C, FA8], HK3CX, K6PLZ,
KHoCT, KP4JA, LUICA, 6AJ, DG, KE, 7CD, 8T,
LZ1XX, OE5PG, RG, OA4M, OQ5BR, JF, LL, OX1AD,
MJ, PY:IAEB, I'G, GJ, U], 2AC, AY, 4BU, IE, IK, 10,
6AG, 7AG, ()AC ST20K,’ SUI(,X I\L 3RC, SVIEC,

GY, Ti20A, 4AC, \EIEI\ HI, I\E, LZ, PQ, 208,
3KE 7VO0. Vl\zA\I ‘PX, RA TGV, TW, VKz2ZS,
3Jh WL, 4EL JU, IxS 5BC \PGYB 91‘ W’s (dozcns
of 1’s, 2s 3’s, 8's), 5F\A HCH, 6F\h LHN, 1.XA,
TSW, ERL, 8VRD/KP, ID}ZB/CT_, QCAC GVK,
JPF, W/‘\VF/BGG (Guam 1.), YR(6), YV5AB, ABY,

AE, AN, ZB2B, ZC1AR, ZL2CO, 4GM, ZP1L, ZS6GW.

1 have had OSI“ from IU6A], O0s5BR, PYz2AY,
VFLPO, and OstR has ‘mentioned that he. would
appreciate more reports from us.

New enthusiasts are puzzled, why they arc unable to
receive the inore uncommon c'\lls even thouvh possessing
a very good receiver. Timeé of the day is th< possible
reason ; in the present season the following tiines are
more or less reliable: Asia, India, Pacific, 5. Africa,

7 p.m. to 9 p.m.; Australia, Hawaii, New Zealand,
7 a.m. to 9 am.; Ws, 6, 7, KL7 (Alaska), 5 a.n. to
7.30 a.m.; South and North America, Cuba and W.

Indics, 9 p m. to 1 a.m.; Br. Columbia (\ E7)and Yukon
(VES), 5 a.m. to 7 a.m.

Hoping all this will be of use, I wish vou all the best
for the continucd success of your cxcellent ]ournal—
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CLASSIFIED ADVERTISEMENTS
LITERATURE, MAPS, eic.

RADIO SOCIETY OF GREAT BRITAIN
invites all keen. experimenters to apply
for membership, Current issue '* R.S.G.B,
Bulletin ** and details. 1/- below:
THL TRANSMITIING LICENCE, A
ew 32 page R.S.G.B. publication in the
series e Ama.teur Radio,” 9d., or 1/ post
free ; below—
AMATECR RADIO }IANDBOOK (300
pages), paper cover, 4 ; cloth, 6/6. Radio
Handbook Sup{:lement (140 pﬁ.gen). Daper
cover, 2'9; cloth .S.G.B -30,
Little Russell Street, London. wed,

MORSE & S.W. EQUIPMENT

¢ HL.A,C." Short-wave Receivers. Famous
for over ten years. Improved one-valve
model  now available, Complete kit of
components, accessories, with full instruc-
postage 9d. Easily
. S.AE. for free
catalogue.—A. L. Bacchus, 109, Hartington
Road, London, 8,W.8,

EX-GOV. Field-Morse and Telephone Unit
with tapper and generator, new, in portable
carrying cabinet, 25/-. —Universal, 221,
City Road, London, K.C,1.

MIDLAND RADIO COIL PRODUCTS
VALVE SCREENS,—Three-piece Octal
valve screens,- Brand new, manufa.cturer s
surplus. Complete, 10d.
WAVE COILS.—A range of one-hole fixing
unscreened short-wave coils for straight
and superhet receiver circuits., Wound on
low-loss formers, fin. by 2in., with tag
connections, colour coded. Available In
three standard types to cover the ranges
10-25m,, 20-45m. and 40-70m. with ,00016 uF.
tuning . swing, —a single coil w1th
aerial, grid and reaction windings.

a matched pair of coils for. H,F. and detector
line up. IQS—a matched pair of coils for
superhet aerial and osciliator stages. Other
band coverages to different funing swings
to your specification at no extra cost. Let
us have your inquiries, S.A.E.. please,
Type IQA 1/9 each. IQF and iQS 3i3 ver
pair. Sopplied with blueprint for typical
circuit connections.

MIDLAND RADIO COIL PRODUCTS,
18a, Silver Street, Wellingborough.

RECEIVERS & COMPONENTS

WRITE to us for your valves and test
eqmpment IR5. 1T4, 185 button valves, 14/-.
12SAT7. - 6SAT, AC/THI, -1299 -valves, 14/-
PenDD4020 AC2/PenDD valves, 15/3.
MKT4, PendVA valves, 5 or 7 pin, 12/10.
Many other types in stock, 8L6, 6N7, 6N6,
eto. . AVO model 7 test meters, £19/10/0,
AVO model 40°tost meters, £17/10/0. AVO
Universal Minor test meter. £8/10/0.
valve tester, £18/0/0. Other test gear avail-
able. New and guaranteed. Carriage paid,
C.,0.D. or cash with order.—Radio Salss &
Services, 29/31, Southampton Row, W.C.l.
Hol. 4025.
SEND sta.mped addressed _enveiope fox
Free Copy of Weymouth ‘High Fidelity
A.C./D.C. Circuit, Complete Constructional
Diagrams of this Receiver Free with svery
Coil Pack, 38/6, or 2/8.plus 2id. Postage:
2-Speed 2-Gang .0005 Condenser‘s. 17/6 ;
g-inch 10,000 Line Speakers, 35/-
Dials, 3/6 : 16 x 8 Condensers. Tgi-, ALl
above suitable for the High Fidelity
Receiver and can be sent C.0.D.—Castle
Radio, 101. Poverest Rd:, Orpington, Kent,
AMPLIFIER KITS. -A.C/D:C.. 3% watt
output, complete with valves, components,
and- twin M;coil speakers. 1
Circuit only, 1/6,—49,
Booths, Farm Road, Birminghar, 22.
NEW First Quality Radio Components,
eLc at competitive prices. Lists free.—W.
Leppard, Hamsey. Road, Sharpthorne, East
Grinstead, Sussex,
RADIOGRAPHIC, LTD. (B.I1.S. 12040),
of Glasgow, are forging ahead in getting
supplies of vital interest to all Radio
Enthusiasts. Keep in constant touch for the
latest news of still greater supplles. Trans-
mitters. Transceivers, Valves (RX & TX).
and all components. —Radiographlc. Ltd.,
66, Osborne Street, Glasgow, C.5.°
]\lTS. Kits. Kits.” Two waveband. All
mains 4 valve. Tube line up 6K7, 6J7, 2576,
2518. Polished Aluminium Chassis. Really
first-grade components. Station-named
dial. Delivered complete to last nut. Full
wiring instructions. Price £7/8;- C.W.0. or
C.0.D.—Isherwoods, Reme House, Plung~
ington Road, Preston, Lancs. Tel. : 3348
Preston, Radio Repairs. Est. 1936,

o —.

1G> SHORT- |

IQF—.

AVO 1

-Wave.

PRATTS RADIC

1070 Harrow Road,
LONDON, N.W.10

(Nr. scRUBs LANE)
Phone; LADDrokz 1
FOR THE SLPLRHET C()l\s’l RUCTOR.
—Weymouth 3 wave coil racks, 38/6 each.
L. M and § wave coils, A. and Osc., 465 k/cs.
196 per set. Wearite P coils in stock.
Standard 465 k/c LF. transfrs. 1b/- pair.
Padding condensers. 50/500 pf or 50,250 pf,
1/8 each. Trimmers. 5/50 pf, 9d. each.
Diagrams with all coils. 4 pole 3 way W,C

\4

switches. 4.6 éach. .2 gang ,0005 con. L/TR,
11,6, with trimmers, 1. 12/8.
THE .F. CONSTRUCTOR.—

L nd M. W coils with reaction,’ 9/- pair.
M, W colls, 5/6 pa Set of 3 short-wave
coils, 12-80 metres -, Dual range coll with
reaction, -4/6.

L.F, CO\!PONENTSw—Speakers : P.M.

andard ven., 5/9;

i . 25 watt multi-ratio
116 Phone jack;, 4/8.
Yol. con., L/SW 37 5/-, Class B
gr'fvgrﬁma.ns., 28, tiget mterv-ﬂve 3 1 or
OWER UNIT COMPONENTS.—Mains

transfrs 350-0-350 v. 4 v., 4 v.orb 3w
25/~ each. Simila.r, only heavy duty,
120 ‘m/a, 296 ‘each. LF‘ chokes, 10 hy.
40 m/a 300 ohms, 5/- ; 20 hy. 60 m/a 360 ohms,

d, ft., 2 way 7d. ft. Voltage droppers, with
‘sliders and feet. .3 amp, §/- ; .2-amp, 4/9.
Elect. con., 8 mid. (150 v.), 2/6 (450 v.),

g/g B 16x8mfd 450 v., 8/6 3 8 x 8 mfd. 450 v.,
MISCELLANEOUS,—Valve

bases,” 7d.
each, Amphenol. 9(1 Bias con., mfd.
25v.,1/9; 50 mid. 12 v, 23 ; 50 mid. 50 v.,
3/-. Solder, wire.. screemng, solder - tags,

valve caps, resistors, paper, mica and silver
mica con., ete.

\’AL\‘FS.—Large selection, Inc.. 1C5, 1A7,
1H5, IN5, 1AS5, 25A6, 6J7. 6K7, U3i, ’17 '18
PX4, P‘(Zs GKS, 6AS, 9575, 3BY5C, 616. S. A E
for List, Enqulries. Orders over 15/- p
free, C.W.0. or C.0.D. Buses 662, 664, 18B
pass door,

NEW UNUSED GOODS ONLY
VALYVE EQUIVALENT
Something New. Shows you altern e
valve at _ a glance. P.O. 1/- post free,
Trade also supplied. Also full 1list
of component.s at competitive prices, 1d.
stamp—M.R.E.8., 126, Manningham Lane,
Bradiord.

FRED'S RADIO CABIN

In addition to the .items advertised In
Sept. and Oct. issues, the following Bargains
also available :—Si gang 0006, 46
each ) 4 gang, .0005, 8/6 each ; one M.S.D.
Condenser, 600 volt, 1/3. 2 M.S.D. 1,000 volt.
2/-. Bulgin L.F. Transformers, ‘41, 5/6
Midget one meg. v.c., 2/3 each. 2in. Brown
and Black knobs, 1 spmdle, 1/- each. Pax.

tags strips, 34 tags, 1/6 each. Pax, hoards,
.97 x 3, 9d. each. Pax. panels with 13 mixed

‘ copper wire, 18 s.w.g., 6d: and I/~ a coil.
LF. Coll screens, 4in. X 1jin., 6d. each.
Weymouth all-wave coil pack, complete
with a pair of Iron cored 465 K.C. LF. coils,
£2 5s.. complete. Super quality Canadian
Torches, 3-cell (U2s), 1es» batteries, 12/6.”
FRED'S RADIO CARIN, 75, Newington
Butts, Fleplmnt and Castle, S.E.11.
(One minute from tube.) Rodney 2180.
SPARKS’ DATA SHEETS

drilling, layout and- wiring. plans, theo.
circuit and component list of Tested and
Guaranteed Designs.

NEW MODELS: Here are brief details
of the .first.of several new designs. No.
LO/T, The Tiny Two All-dry 2-Valver.
Med. waves. Self-contained aerial
Speaker. 18v, HT. Size 5% x5} x 5. -De-
signed for ‘¢ Individual **
‘Speaker to local stations, and *Phones for

-greater distances. 2/8 plus Stamp.
SPARKS' DATA SHEETS- a.vallable from

stock .covering a wide range.of my designs
for Midgets; Receivers, Amplifiers, Radio-
grams, Electric Guitar Units, L.T. Chargers,
gtc fxflm See previous issue or send Stamp
or

L. R\IO\D SPARKS (P), 9, Phoebetht
1;%., Broekley, S.E.4. Phone : Lee Green
0

< O@\I(}R * Radio Heart, equals complete
first-class 5-valve.Superhet, positively only.
small condensers and resistances to d,
Super efficient . components. . Building
instructions. Cabinets, £5/16/0. Trade
invited..-Morgan, Osborne, Ltd., Southview
Road, Upper Warlmgham 2560, Surrey.

gls Linecord, 3 amp, 60 ohms per ft. 3 way, "

resistance and condenser. 3/8 each. Plain-

Complete constructional details. Full-size

-listening on,

REPAIRS to moving coil speakers, cones,
coils fitted, - field rewound or altered ;
speaker mansfor'mers clockK coils rewmmrj
guaranteed satisfaction, prompt service.—
L.S. Repair Service. 49, Trinity Rd., Upper
Tooting, S.W.17. “Phone : BALham 2359,
REWINI) SERVICH. — Transformers-

Fields—Pickups—Speakers—New Cones and
Speech Coils fitted—Armatures—Vacuum
Cleaners—Gram., and Fractional H.P.
Motors. work guaranteed and promptly
executed. .. Special Terms to the Trade.
Send S.A;E. for Price List and Radio Spares.
—A.D.S. Co., 261-3-5, Lichfield Road, Aston
6, Birmingham,

+ COLVERN W1ra -wound Dpotentiometers :

3-watt type. 2in. spmdles, 10 and 50 ohmis,
=19 2,000, 5000 10,000, 0,000 ohms,
100,00t s, B/8. Electroiymc con-
denaers_ Dubllier Drilitic can tvpe, with
ng clips, 500v: wkeg., 8mfd., 4/6 ; 16mfd.,
66, §-8mnfd., 6/6 ; 16-8mfd., 8/8 Tubular
cardboard type, Bmfd. 500%.. 4i-; 8mid.
1. Block type, 8mifd., 3/1
4/4"; 16mfd.,
. 41d. extra,
Tubular cardboard tvpe, 50mfd. 12v. and
25mfd. 25v., 1/9 ; 50mfd. 50v., 2/10. Knobs,
black or brown, all in. bush with screw :
#in. 6d., lin. 7d,, 1iin, 7id., 2in. 1/-. Ali,
chassis, 113ix5)x2in., 4hcle, 2/8 ; 7-hole,
2/9. Spindle couplels 8d. Single-screened
wire, conductor 1437, 6d. yd. Multi-purpose
transformers Idput 230v. ; output 3, 4, 6,
8,9, 13 or 21v. at 2 amps. approX. ; or ¢an be
used as output transformer giving ratios of
30-1, 40-1, 60-1 or 75-1, 41/6. Miniature rotary
switches, 2-pole. 3-way. 1/3. Trimmers,
3-70pf., ceramic insulation, 4d. To post
order customers. please include sufficient
to cover cost of postage.—T. W. Comins,
399, Chiswick High Road, London, W4,
‘Phone : Chiswick 4530,

THE NAME TO NOTE for all kinds of
radio and electrical metalwork to speci-
fication, modern rustproofing, all shapes and
sizes undertaken, and for tropical use.
Components and sub-assemblies executed
to meet recognised .wiring and material

standards. Consultation, advice without
obligation : Write Dept, 03. Sea Rescue
Equipment, Chiltern Works,

Ltd,,
Clarendon Road, Watford, Herts.

NSFORMENRS, Chokes, etc,, rewound-
chk service.—Ellis, 135, High Strees,
Bromley, Kent.

ALL makes and kinds of Electrical and
Radio . Measuring Instruments repaired
by skilled technicians. AJ.D. approved.
All. work quoted by return without charge.
Also-for sale, large variety of Voltmeters,
-Ammeters, Milll-ammeters. 2in. and 2!n.
Dial, reconditioned; ex -Air Ministry stock.
—C. Gertler, Dept. B, 28-31, Cowcross St.,
E.C.1. Tel. Cle 6783.

TATEST, RADIO PUBLICATIONS :
Radio Valve Manual. Bquivalent and alter-
native -American and British types, with
all data, 3/8. Radio Circuits. . Fully illus-
trated receivers, power. packs, etc.,
Amplifiers. Fully descriptive circuits, 2/-.
Radio Coil and_Transformer Manual, 2/-.
Short Wave Handbook, 2/-. . Manual of. Direct
Disc Recording. 2/-. Test Gear Construction

{ ‘Manual, 1/6. Radie Pocket Bogk. Formulas,

taples, colour code, etc.. 1/-. Ten Hots
for Radio Constructors, 1/~. “Radio Reference
Handbogok. Cloth bound, comprehensive
and up-to-date, -covering all branches of
radio, ‘12:8. . American Service, Manuals.
Sparton-Emerson, Crosley-Belmont (Part 1
and' 2). Stewart-Werner-Fada, Emecson,
12/8 per volume. - Radio Resistor Chart.
Colour codes at a fAlck. 1/- each. Bulgin
-Radio Service Manual. 2/6. Radm Constructors’
Manuul, 3/-. Postagze extra

SOUTHERN  RADIO SUPPLY CO.,

46. LISLE STREET, LO‘\.DO‘\T w.C.
. Cerrard 6653.
0. GREENLICK, LTD.

COILS.—Weymouth 'All-Wave. Coil™

Pack

.at 38'8: Weymouth iron-cored. midget
LF.'s, 465 Kke/s, per ‘matched pan‘ 19/6 ;
Standard IF's, 465 kc/s, 15/-; Medium

wave midget T.R.F. coils, per pait,

ML wave colls with reaction, hoxed. with
circuit, 7/6  the latest iron-cored T.R.F.
coils, M/L wa,ve wmh adjustable’iron cores,
‘per pair, 10/6 ;- 8.M.L. wave superhet coils,
swith circuit, palr 10/6.

DRIVES AND DIALS.—Epicycle Drive,
3/3 . Slow-motion. String Drum Drive, 8/- ;
.Square - Plane,” M/L wave, slow-motion
drive assembly, complebe with glass,
escutcheon, etc:, size of dial 4in. X Sim.
. each 116 ;- Coloured all-wave dials,.

Hu. x-3%in., 2/- 5in. x 5in.; 2/6: .
Comprehenswe lists monthly. 2‘d Stamp:
- well  worth  having.—0O. GREENLICK,
L

TD.,  '34, Dancroft Road, Cambridze
llmth Road, London, L.1 'Thone :
STEpney Green 1334,
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GOVERNMENT - SURPLUS,—EX-R.A.F,
seoret sets comprising ‘10 valves, 2 relays,
.62 fixed condensers 10 pf. tol mfd., 59
resisters 3 to 10 watt, 3 brass vane tuning
condensers, rotary transformer 12 to 480
v. 40-60 ma, Reduction gearing, -etc.
Complete, in new condition, £7 10s. Ex-
Army type Remote Control Units. . with
W/T _ Xkey, microphone tramform_er,
switches, buzzer. Im steel case with
shoulder strap, £1 5s. Botl'items C.W.0O.
or C.0.D.—Cuttriss Radio and Electrical,
Lid,, 1178, Warwick Road, Acocks Green,
Birmingham, 27,

SEND stamp for New Bargain List Of
Tested Goods: S.W, Chokes, 1/-: 1 m
Meter Rectifiers. 2/ ; Test Prods, 2/ SQail 5
Volume Controls, 2,6 ; M/C Hand Mikes,

8/6 ; ® Valveholders. 6d. Coils, wire,
crystals, etc,—Carter's, 67, Bell Lane,
Marston Green, Birmingham.

THL last word in Radio Kits! Really

detailed Instructional Manuscript how to
bulld hest type of A.C./D.C. 4-valve receiver,
2/6. Absolutely complete Kit, inc. valves
and super cabinet, £8. Advice free.
standard radio components supplied by
return C.0.D, OQur aim is a new, higher
standard of Service.—Northern Radio
Services, €6, Parkhill Road, London, N.W.3.
Tel, : Gulilver 1453.

A NF‘“’ DEVELOPMENT from Charles
Amplifiers,—A new conception in radio
tuning umits. Our latest development
just released is a Radio Tuning Unit, which
provides. at the touch of a switch, either a
senszitive All-wave Superhet, or a High
Fidelity Local Station T.R.F. Recaiver.
Our well-known Amplifier Kits, embodying
original circuits aimed at providing the
Highest: Standard of Fidelity in -the repro-
duction of Radio and Records are still
available. The Amplifiers are 3 and 7 watt
models, and incorporate the CATHODE

FOLLOWER output stage, which reduces.

fistortion to a negligible degree and gives
amazing reproduction of transients. jBoth
also incorporate an original Tone Control
Network. which is NON-DISTORTING,
and glves separate control of Bass and
Treble, All components are available
separagely or in complete kits, and include
regdy-drilled chassis. Blue Prints, including
full size point to point wiring diagrams,
are 2/- each, or 5/- the set of three. Stamp
for detmls and lists. Post only.~-CHARLES
AMPLIFIERS, 14, Lapstone Gardens,
Kenton, Middlesex.

MODEL 40 (Quality Minor) A.C./D.C. TRF,
“ X valves,” £4 10s.:. Model 41 (Tuning

Heart) Chassis, coil turret, rFs, tc., 95/~ ;
Model 42 (Highwayman), 4v. 'l%et (KHC raglg.
v,

; Model 43 (Drag onﬂv).
£ 4s. 7d..; Model 44 (Firefly),
. P Model 45 (Amph-
fier), 8v. A.C./D.C. i watt, £3 25. 8d, ; Ether
Master (all wave s'het), 5v. D.C. High
gain model, £8 13, 6d.”_ All prices include
Blueprints and posmge but are less valves
and speaker. Blueprints and 1nstruct|ons
available at 3/- for models 40, 42, 44. 45 ;" 5/-
others. Send 2d. stamp for curt: cnt lists and
fult details to (M,0, Dept.), TELER ADIO,
157, Fore Streef, London, N.18.

'AMPLIFIERS, new De Witt 1946 ‘ampli- |

flers. 20 and 30 watt models with the new
Hifidelity tone control.circuit. PI‘ICPS from
£7 195, 6d. to 10 gns. complete. ready for
use. Six different models to choose irom,
Superb performance, amazing-value. Send
s.a.e.- for illustrated catalogue and price
list. Trade terms available. Obtainable
from British Radio Co,, 410, Dudley Road,
Birmingham, 18, Willingly demonstrated to
callers. Hundreds of satisfied users have
sent highest testimonials.
LOUVRED AMPLIFIER CASES. with
slide in chassis, vertical panel. drilled and
finished grey enamel, 13 x 11 x 7ins,, 7/6 ea.
Chassis, plated and drilled, heavy steel,
18 x 13 z 2!in., 5/- ea. Plated angle strm,
16 x $in., 6/- doz, Midget chassis, 62 x 4 x lin..
1)< ea. Electric check meters, 230 v. A.C.,
50cs., 10 amp., with-rey. counter to 99099
kwhs 10' ea. Mercury relays, swirch 230
A.C, mp. Tuned circuit r

VI MAT s

SPEAKERS in, L/T., 15/6 Sin L/T,,
17/6. 8in. L/T., 22/6. AL
ROTHERMEL CRYSTAL Plekups. De
Luxe, £2/16/3. Including - Purchase Tax,

VOLUMI  Controls.—Centralab. All
values, 2'¢ LiS, 3/6W/S

CO\DT\SERS.—AI v. working.
8 mfd., 2710. 848, 4/9 01 .05, .1 mfd.,

41—4 160 mfd., 350 workmg

8- per doz.
2/6 each.

INTERNATIONAL Octal Valve Holders.
- raer doz. 30/- gross lots. 4, 5 and 7 pin,
6/- doz.

LINE CORD.—2-way, 1/- per yard. 3-way,
2/= per yard. .3 amp, 60 ohms, per ft.

100 yd, coils, 3 m/m flex, 12/8 a coil, 5amp.
3 p;ln ﬂush shuttered switch plugs, 8/6

Largest stock of B.V.A, and U.8. valves
in England We supply anything in RADIO.

% RADIO SERVICE
+(Kingstah 4881)

BULGIN
A Name

famons
in Radio

A F. BULGIN & CO., LTD.
Bye Pass Road, Barking, Essex
Tel: RiPpleway 3474 (5 lines).

A FREE BOOK

for aH interested in

MORSE CODE
TRAINING.

There are Candler Morse
Code.Courses for
Beginners and
Operators.
Send for this Free
“BOOK OFFACTS
It gives full details con-
cerning all Courses.

THE CANDLER SYSTEM GO. (5.L.0.)

121, Kingsway, London, W.G.2.
Candler System Co., Denver, Colarads, U.S. A,

g gnamelled do,

152, Richmond Road, Kingston-on-Thames, Surrey

COPPER instrument wire. Cotton-
covered %lh. reels, 18, 20, 22, e, 1/6;
26, 28g.. 1/9; 80, 8g., 8/-; 94g., 93,

same prices, mcludmg 36g.,

3. 38, 40g. 12/6. ilk-covered i6g.,
11b,, 5/-; JBg.. 1b., 7i-; 22g., 1lb., 2/61;
20z, resls, 24, 26, %8¢, 1/6 ; 30, 32, 34, S6e..
1/9: 38 40g., 2/-; 42z, 273 id4, .
10z., /- .Laminated bakehte panels im
thick, 6in. x 4in.,

same sizes, 10d,. 1/2, 1/6 1/10- 2/4, 2/8.

Polished Ebonite Gm thick,
sizes as above, 1/9, 2/9 3«6' s 6/ /-
B.A. screws, gross useful sizes, 2 6 ditto,
nuts, 2/ gr. ; assorted gross screws and
nuts, 2/6 ; bx‘acs washers, 1/8_gr. : fibre
washels 1/6 gr. ;- assorted soldering tags,
2/-gr. ; assorted eyelets and rivets, 13 8T,
New ex-G'P.0. hand telephone with micro-
phone, switch and 6ft. cord, 12/6. Rubber-
covered copper stranded wire, 1:d., 2:d. yd.
Tinned copper connecting wire, it 6d, ;
do. rubber-coverad ,10ft, 6d. ; ﬁnest guality
stranded and smgle push-back wire, 12 yds,,

2/3 ; resin cored colder ,ilb 1[-. T.ead-in
tubes, 4in.. 9d. 1/-%

o Lucerne W perm'ment crysml detector,
2/« ; semi-perm. perikon ‘detector, 2/6 :

‘* Lucerne " crystal set coil with wiring
instructions, 3/6: Fasa tube crystal
detector, complete, 2/6. Single earphone,
ideal for crystal sets, etc., 5/6. Rocou-
ditioned headphones, 4,000 ohm< complete,
12/6. All postage extra, Trade supplied.—
Post Radio Supplies, 33, Bourne Gardens,
London. E.

OPERADIO Model 539B Amplifier Outfit,
comprising amplifier, speaker, microphone

1 and stand, turntable and piolc-up, 48 records.

.C. or D.C. mains. Suitable dance-halls,
clubs, etc. The whole, £45.—Apply, J. D.
Cockmgs Pinchheck, Spaldm" Lincs. .
CHARLES BRITAIN (RADIO) LTD.
Lincs of interest and Special Offers !
ELECTROLYTIC CONDENSEKRS, —16mfd,
500v, wkg. =m'111 can type with fixing base,

158 88 mid v, wke, small can type
with base, 6/6 ea. ; 8 mid, ditto, 3/6 ea, ;
B.I block, 500v. Smt‘d 8/-; 75 mfd. 1%,

‘wkg., 1/6 ea. ; 50 mfd, 12v. wke., 25 mfd,
25v. wke,, 1/9 -ea. Mains Transformers A
Woden, Tully shrouded, 350-0-350v. 100 mA.
6v. 3 amp. C.T. 5v. ZB.mp 27/6 en. Porth-
minster, fully shrouded 350-0-350v. 80 mA.
4v. 4 amp. 27/6 ea. Porthl

mp..
| minster, fully shrouded 350-0-360v, 120 mA.,

dual-purpose type, 2,
5v. 2¢ amp., 35{ ea. Speaker tra,nsrormers

Standa.rd pentode type, 5/- Multi-ratio
C.T., 6/6. Heaxy duty type for 6L6's to
15-ohm speak 30/-.

‘SPECIAL OFlLRb —Morving-coil mikes
undamaged, good condition, with grills and
metal case, 5/- ea, ;. damaged cones, 1/6 ea,
Special parcel of tubular condeusars all
values from- .001 to 0.5 mfd., 10/6 Special
parcel of 100 mixed, 1, ! and i watt new
: Slow-motlon drive, 45-1
with Verruer 12/6. Heavy-duty
chokes, 20 hen. 150 mA., 10/6.

Large stocks of speakers, 'melitlexs coils,
ete, in stock. Ma.nv bamalna for callers,
Send for New List, * P.W." Trade supplied.
Terms ;. Cash with order. or C.0.D. over
£l.—Charies Britain (Radio), Ltd,, Radio
House, 2. "Wilson Street, London, E,C.2,
‘Phone : BIS 20686,

SITUATIONS VACANT

“ENGINEERING OPPORTUNITIES.”
—Free 112-page guide to training for
A MIMech.E., AM.LLE.E., and all branches
of Engineering and Building., Full'of advice
for expert or novice. Write for free copy
and make your peacetime future secure,
—B.LE.T. (Dept. 242B), 17, Stratford Place,

London, W,1.
TUITION

PRACTICAL Training in Radio Physics.
A three months- quomtory Course is now
available at The British Natlonal Radio
School. a long established and highly

4 or 6v, 6 amp., 4 or

1 al o
100 cycle “signal only. Complete in bakelite
case 8! x4 x 3in., S/Bea Mouno Gyro.Controls,
comprismg 'y, C./D.C. motor operat-
ing 20 contact swwch with plat: points,
hydraulic stabiliser, tapped remstances.
efc., and gunmetal external gearing. Total
welght, b. 0/- ea. complete, or less
external gears, £L ea. We have a la ge
quantity of plated pressed steel sLampmgs
brackets, screens, sub-chassls, angles, etc.,
of great value to, experimenters and con-
structors, A generous sample parcel sent
nost free on receipt of 5-, or sent free on
request with orders of £1 or over. H. English,
The Maltings, Rayleigh Road Hutton,
Ssex,

This new
dual model in-
dicates 2 to 30
volts and 100 to 750 volts.
Send for leaflfet (A 24) on “Testing.””

=2
i

v
70N

RUNBAKEN -MANCHESTER-}]

ucees: ful institution speclallsing in con-
verting ' Operators” and °* Mechanics '
into Radio Engineers. Correspondence
courses in Radar, Radio and Television,
Ask for details of our unique *“Four Year
Plan ' leading to Brit. LR.E. and LE.E,
examinations with five City and Guiids
certificates as interim rewards. Studies
Director, B.N.R.S., 66, Addiscombe Road,
Croydon, Surrey,

RADAR, WIRELESS, TELEVISION, etc,
Be prepared for tremendous Ppeace-time
developments. Students of both sexes
trained for appointments in all branches of
radio. Boarders -accepted. Low fees, 2d,
stamp for prospectus. Wireless College,
Colwyn Bay.
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BLUEPRINT SERVICE

SPECIAL NOTICE-

THESE blueprints are drawn full.
size. The issues  containing
descriptions of these setg are now out
of print, but an asterisk beside the
blueprint number denotes that con-

PRACTICAL WIRELES No. F. J. Cannv’s A.C Super! e - 7598 : :
§ e, B umieac Smebeid = PV siruciional deails are availzble, free

CRYSTAL SETS Lot 4 ¥ PYWG) with the blueprint.
Blueprints, 4. rach. * Qualitone ” Universal Four .. — PW73* The index letters which precede the
1927 (;r\sul Pecex“ex' . —_ PWT7i* Rldepring Number indicate the per-
The “ Junior * Crystal St — PWa4* md'calln which the descr lptlon arppears:

SHORT-WAVE SETS. Baitery Operated refers to PRACTICAL

One-va!ve _ Bluepring, 1s,
STRAIGET SETS. . Battery Operated, ., AW, to A 7 Wi )
One-Valve : Blueprints, 13, each. T Stple 3.W. Une-valver — Pwsas W.M. toW rejggs_)”agagi‘ngnatml MHicless
‘All'Wate Univen (Pentide) —  PW3lA* Twovalye : Blueprinis, 1s. eachi. . ) b
Regiuers' Ux.eml\er w PWEs* ‘Ildf'e‘l Bhort- owave Iwa (D), Pen) - PWBBA¥ Send (preferably) a postal order to
The ** Pyraudid One-valver (IIF The “ Fleet" Short-wave Two cover 1lhe cost .of " the Blueprint
Pen) .. —_ PWost (P (HF Peu), Yeny - PWgI* (stamps over 6d. unacceptable) to
Twe-vaive : Blueprint, 1e Three-valve : Blueprints, 1s. enck, } PRACTICAL WIRELESS Blueprint
The Rjgnet Two (1 & LY) . P PWTE* Experiu.enter's Short~wave Three Qrpt George Newnes,  Iid.,, Tower
Three-valve ¢ Bluapiicts, is. each, (8G, D. Pow) PW30A* }svcmse, Southampton Street, Strand,
Selectone Battery Three (D, SLF The Prefect 5 (D 2LF (RC and Ww.C.2.
(TTanR)) . — PWi0 Th'f!ﬂ’;;))d - el - PW63*
Bumn:it I N — F37h and-eprea 1ee
Samite 1o (O 2, ) BWST Tarf Pen, T (Pow), Per) .. — PWes* SUPERERTY
(Pen), Pen) . — PW30r PORTABLES ﬁatter? Sits : Blueprints, 1s. 6d. each . .
Mall-Mark Cadet. (,LF,Pen (RC)  — PW48* Three-valve : Blueptiats, 1s. msly Four ok og FMA8s
£ (,,i,;,,(,'s ;;“*’;“3”{;”,’{\ HiF o Thosegeaigel: Bloeny Th’r:ﬁ»;ﬁf"}é = ) The Lequest Al-Waver .. .. -~  WM467
‘en, Peri), Pen: ave Tortahle (M1 T’en, P, Ven) .. — Wwes* 5 5
Three) — PWA Purve Pyverit idget Portabia Pwes MaingSets s Bloepaints! 1exgpsh, .
La(x:ren ‘\)l):dget Threc (D 2 LF e (86, D, ten) .. .~  PWTI* eptode Super Three A.C. be o= WM35S
TATS, g V5 Four-valve : Blueprin -
1936 Sonvtoue ThreeTour (P e LR e (DI’LF R ; PORTABLES
Pen, HT Pen, Wesiector, Pen)  ~= PW53* (Pen)) ’ PWsse Four-valve.: Blueprints, 1s. Gd. each,
Battery All-Wave Three (D, 2 LF o L =1 Holiduy Portable (3G, D, LF, N
(RC) . .- PWH5* . MISCELLANEOUS Class B) AW393*
The Monttor HF pen ]) Pen) . = Pwels Blueprint, 1s. Fan: Aly Tortable (HF D RC,
Phe Tutor Three (HF pm D, Pen) -y Pwga  S.W. Converter-Adapter (1 valve) - PW4SA® - I’) tabl ‘BG D, 2 T N %W 'f"q:
The Centans Three (86, 1. T @&, ~— W' AMATEUR WiBELESS AvD WIRELBSS O e race) 3
2 LF (RC & Trans)) . — PWToe - MAGAZINE SHORT-WAYVE SETS, Battcry Operated
,. " CRYSTAL SETS One. 2
The, “ Rapide mm,gm, 3 (D Blaeprints, 8. cach, ne.valve : Blueprints, .15, each,
9'LF (RC & Traps) — PWEIY T, P t-:“ ' :E Vses AT4aTe 8.W. One-valver for Anerica .. = AW420*
F. 3. Cuun's Oracle All-Ware Lﬁx;igﬁ?:fan?@ﬁfo:A:iv.@'i"', 6a - ey e ogl ST
Threcl(HRJDct, Benil - —  PW78* Yg3{CrystalBet .. .. .. Awiss  Ewo-valve : Biueprints, ls. each.
1038 < Tribuisd T All-Wave Theee : 130-uile Cryetal e .. .. — AW450* Ulira-short Battery Two (8G, det
et gt Thoee T Lon _STRAIGHT SETS. Bsitery Operated RO nECr L e - 25 O
. J. mm’s  Spri e* me 4 ry Opezated. " 5 i 40
' (HY Pen, D, Tet) D - PWST* ()nz-nlvn Bloeprinf, is. Rm'emq’ﬂ ol Py AW
The “Hurricane” -ill Wave Tmee Specizd One-valver — AW387+ Three-valve : Blueprints, 1s. each.
(bGD (Pen), Pen) . — PW8o* Blueprings, 1s. each_ Bxperimenters 5-u.etre Set (D,
J. Cawm's * Push- Button Meledy Ranger Two (I, Trans) . «—  AIW388* Trans, Super-regen) o AW438
Thn'e {HF Pen, I (Pep), Tet)., e Pwo2+ Full-velunie Ty (34 det. Pen)., -~ AW392* The Carrier Slmrt-vm,ver (SG
. Four-valve :-Blueprints, 1s. ach, A modern Two-valver .. - _WM409* ] .. .. . WM396*
T o =
Bexz k5 ;ﬂveml Four (36, D, LF, ST ! :éu?’ngrf;.n 1:) e;o_!i. _ awigs TFour-valve: Blueprints, 1s. €d. each,
Nageon Ciasa B’ Tour’ (86, D Lucerns Ranger (86, D, Trans) +  — Awdgge A Shortoware Wondheater - oo
' 8¢:). LF. CL B - PW34B* £5 5s. Three De Luxe Version Standard Four-v L.'erB‘h';- x
“Fary Four Super (3G, 86, D, Pea) ~- PW340% (856, DaTrang) . —  AW435* Py e WMass*
. Battery Hall-Mark 4 (HY, Pf:n, Tmmpurmble’l’hree(SG D. Pen). - WM2T) 3G, 1, LF, P) .. e ale = -
D, Push-Pall} .. = PW4s*  Sinple-Tane Three (3¢, D, Pen).. — WM327*  foperhet : Blueprint, 1s. 8d. |
“ Aenre . AR-Wave 4 {BF Pen, B Beonwuy Pentcde Three (3G, l) Sinplified Short-wave Super ,, ==  WM307*
(Pen) LF.CLB) -— PWE3* Pen) - WX337 ¥ .
- Adiiral " Four ({F Pen, “W.M." (1934 Standard Thrse Mains Operated
I{'F Pen, D, Pon (RC). — PWgo*  (SG. D, Pen) .. .. == Wx3ls Two-valve: Blueprints, 1s. £ach,
F.J. Camm's * Linit.” All'Wave £3 38 Three (SG, D, Trans) —  WMazg Two-valve Mafng Short-waver (D, -
‘Four (RF Pén, D, LF, P} .. = 'PWS7* 19;; £6 6s, Bmery Three (8@, Pen), A.C. .- .. ae e AW4S3
Peny . - . e 37 e + B i
Mains Operated PT¥ Three (Ven, . Pen e —  Wussge %’:ﬁfgiév&gﬁrﬁ?f& . w— WHBERS
Fwo-valve': Bluepriuts, 1s. each, Certajpty Three (3G, 1 Pen) .. — WM303
A.C. Twin (D (Pen), len) L, - Pwigs Minitube Three (SG, D, Transj ., —  WMy9G+ Four-vaive : Bhieprints, 1s, Sd
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HAVE YOU HAD YOUR COPY 0 “ENGINEERING 0PPﬂHTUNITIES"’7

Whatever your age or experience—whether you are one of the *old school ™ or a newcomer
to Engineering anxious to hold your position under post-war conditions—you must read
this highly informative guide to the best paid Engineering posts.-

The Handbook - contajns among other intensely interesting’ matter, particulars of B*Sc.,
AMICE, AMILMechE., AMILEE, AMIAE., ‘A.M.LP.E.,” AM.Brit.LR.E.,
CITY & GUILDS CIVIL SERVICE, and other important Engineering | Exammatxons.
outlines courses 1in. all. branches of CIVIL, MECHANICAL, ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and PRODUCTION
ENGINEERING DRAUGHTSMANSHIP GOVERNMENT EMPLOYMENT,
BUILDING and’ PLASTICS (the great peacetime careers), MATRICULATION;, etc.,

and explains the unique advantages of our’ ‘Employment Department.

WE: DEFINITELY GUARANTEE *NO PASS —NO FEE’

I you are earning: less than £10°3 ‘week you cannot afford to miss reading ENGINEERING
OPPORTUN[TIES it tells you everythmg you want to know fo make your future secure
and descnbes many chances you~are now missing. In your own mterest we advise: you to

bwnte for “yoiir" copy of this enhcrhtenmg guide to well-paid posts NOW -——FREE and withoiut
qbligation.
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