v T L' 20 g s RS
-t ’JL&;E‘; g R

g e N ok

/)
Pructical and Amaleur Wireles , Mar 7301/ 1935,

TﬂE E,EAIING AUTHORITATIVE TWO IN UNE WIRELESS WEEKI.Y

| ! GEORGE
NEWNES
| Pullication

Vol. 6.  No. 132.
Yazgh o0uy, 1935.

WHITELEY ELECTRICAL RADIO CO., LTD.,
RADIO WORKS, MANSFIELD, NOTTS.




I8

-
i

lk' - P 1 v
e -ﬁt;
3 % RONE

T e

i | PRACTICAL AND-AMATEUR WIRELESS

+
¥

UTSTANDING selectivity is a feature of this
new Cossor Superhet Receiver. Due to a
special compensated Anti-Fading circuit stations
on nearby wavelengths can be separated and held at
~ven wvolume. Another important feature is the new

This is an exclusive Cossor development. Station
names and wavelengths are instantly visible on an illu-
mig’ated scale. As the tuning knob is turned a dark
column rises or falls giving immediate and accurate tun-
ing. Only the waveband actually in use is illuminated.
Every worth-while development in Superhet practice
has been incorporated. Now, for 11 guineas you can
own a quality Superhet backed by Cossor—the pioneers
of moderately-priced high-efficiency radio.

iR

(Prices do not apply
in 1.F.SY)

ANTI-FADING CIRCUIT
HIGH SLOPE PENTODE QUTPUT

BRIEF SPECIFICATION :— As illustrated

with Pentagrid frequency changer, I.F. Amplifier,

Four-way combined On/Off, Wavechange and Pick-
up switch. Vol. Control, Mains Energised M.C.
Speaker. Complete with
plug and sockets for ex-
tension speaker and for
pick-up. For A.C. Mains
only 260/250 velts (adjust.)
40/100 cycles.

Hire Purchase Turms :
20/-  deposit aud 12
monthly payments of 20/-.

THIS COUPON BRINGS
FULL PARTICULARS

.

DIODE DETECTION
MOVING-COIL SPEAKER
DIGNIFIED CABIMET WORK

Double Diode Detector, High Slope Pen. Outputs ..
Full Wave Rect. «Thermometer” Twin Scales. .

» March BO?h, 1935

To A. C. Cossor Ltd., Highbury Grove, London, N.5.

Please send me free

of charge literature INAHIC ..o
describing the new

Cossor All-Electric

Superhet Model 364. ] s SHNE T = e B - R
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W. J. Delaney, H. J. Barton Chapple, Wh.Sch.,
B.S¢., A.M.LE.E., Frank Presion.

SILVER SOUVENIR ! sce neton

Technical Staff:
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ROUND #e WORLD of WIRELESS

THE SILVER.SOUVENIR—
Mr. F. J. CAMM'S LATEST DESIGN

O reader needs to be reminded that
this “is- Jubilee Year, in which His
Majesty’s Silver Jubilee—twenty-

five years of reign packed with- scientific
progress ' and. mechanical achievement—
will be celebrated. It is fitting that a
journal such. as PRACTICAL AND
AMATEUR WIRELESS, which ecirculates
among so many thousands of His Majesty’s
subjeets in all parts of the world, should
signalise the evenf. This we shall do by

publication of our new °* Souvenir *’ series

of receivers  which have besn specially
designed by Mr. F. J. Camm tojcater for the
needs of every listener, no matter where he
resides. Our readers will agree that Mr.

F.J. Camm has produeced many astonishing-.

ly successful receivers in the past, buf none,
in our opinion, equal to his latest—the
SILVER SOUVENIR. Order next week’s
copy now, for this issue will contain a fuller
statement coneerning his‘ latest design.

Croydon Enthusiasts
HERE was an enthusiastic gathering
of members of the Croydon Radio
Society and the Thornton Heath Tele-
vision and Short-wave Society at St.
Peter’s Hall, South Croydon,-on Tuesday,
March 12th, to hear Mr. F
Editor of PrACTICAL AND AMATEUR WIRE-
LEss, lecture on the subject of “ The
Constructor and the Press.” The interest-
ing discussion which followed the lecture
indicated the enthusiasm of the members
of these two clubs. Well-organised and
efficiently run clubs such as' these are
to be congratulated on the vast amount
of work and good they do in the interests

of better radio reception.

Television in Berlin .
THE German Reichsrundfunk proposes
to open its regular television service
at the end of March. -The transmissions
will be made from the Funkturin (Broad-
casting Tower) at. Witzleben, which was
used as an aerial for the old Berlin station.
They will be given three times weekly in
the evening hours for a period of ninety
minutes on -6.70 metres (vision) and 6.98
metres (slngech).

State Interval Signals
HE French P.T.T., in order to choosc
a series of interval signals for the
capital and provincial stations, is recording
the various suggestions put forward, and

Camm,-

will play them before a special committce.
The sounds whi®h are considered most
suitable will be adopted and introduced
as soon as possible in the individual broad-

casts.

The German Noise Museum

HE Berlin broadcasting station has’

instituted a collection of 1,500 gramo-
phone records depicting every kind of noise
which may be required in the broadcast
of plays and so on. In most instances,
to secure the desired effect, the sounds of
several records are mixed and these ** mix-
fures” again registered provide new
combinations to be used at a future date.

Novel American Competition

A WELL-KNOWN New York magazine,
having circularised its readers, was

able to state from replies received that of

NEWNES' WIRELESS
CONSTRUCTOR'S
* ENCYCLOPAEDIA

Reserved copies ready next week

Thousands of readets who have
been collecting Gift Tokens in
connection with this wonderful
Book are looking forward
eagerly to next week. Why?
Because, as they have been
collecting Gift Tokens from No.
1, they will have their thirteenth
next week and will therefore be
sending for their copies of
NEWNES’ WIRELESS CON.-
STRUCTOR’S ENCYCLO-
PAEDIA.

~Don’t forget to send in your
application immediately you have
cut the Gift Token from mnext
week’s issue of “ Practical and
Amateur Wireless,” ‘

all electrical appliances used in the house-
holds of New Jersey, the mains-fed wireless
receiver only secured sccond place with
95.6 per cent. votes. Actually, it was
beaten by the electric iron! In sequence,
the clectrical appliances came as under:
iron, radio, swecper, ltoaster, bells, and
findlly, the electric flapjack or waflle iron.

The. Call of the Jungle :
FROM British India comes the report

that if an interval signal is required
for the Calcutta or other broadcasting
stations, it would be possible to use the
trumpeting of a bull elephant or the growl
of a tiger. Suitable records could be
made for the various distficts in which
stations are to be installed.

Copying the B.B.C.
T the International Exhibition to be
beld this summer at Brassels (Bel-
gium), - the LN.R. proposes to install a
large broadcasting studio with a glass
cnclosed gallery to which the gencral
public will be admitvted. The programmes,
in this way, will be heard both by loud-
speaker and direct in the hall in order that
comparisons may be made.

Canned Music Preferred
URING the run of the recent radio
exhibition atv Belgrade (Jugoslavia),
the authorities ascertained from visitors
that of the items in the progranimes,
gramophone records were the most popular.
Of the votes collected only 20 per cent.
were in favour of *“ live ” artists performing
before the microphone !

~

Quality Group

LTHOUGH the majority of U.S.A.

* broadcasting stations are comprised
in the Columbia and N.B.C. networks,
WOR, Newark (New Jersey), WLW, Cin-
cinnati (Ohio), and WGN, Chicago (11}
are the key transmitters of the new system
calling itself the Quality Group. They now
carry out an independent interchange of
programmes.

Money for Jam ! g

AT a certain Continental station, the loeal
station officials were recently accused

of debiting the studio accounts with copy-

right fees or salarics paid to Becthoven.

Mozary, and Chopin!  Accountants {rom

Moscow discovered the swindle with the

result that the staff was put under arrest.

i
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“ How Very Regional ”

IN the Midland programme on April Ist
is a mystery feature entitled ‘How

Very Regional.” It is to be produced by

Martyn Webster, but no information has

been given in advance as to its character.

Variety from Peterborough .
ON April 4th a variety bill will be relayed
from the Empire Theatre, Peter-
borough. The artists will include Ernest
Shannon, in mirth, melody, and mimiery ;
Mr. Shannon has frequently broadcast, and
his stage successes include the bandit "hero
in “ The Maid of the Mountains” and
Captain Posen in * The Little Dutch Girl.”

Pre-war Musical Comedy
T'HE Colunio Male Voiece Choir—con-
sisting_ of nine natives of Colne, all
concerned with some aspect of the cotton
industry, are to broadcast to Northern
listeners a programme of pre-war musical
comedy numbers on April 6th. They will
be - supported by the B.B.C. Northern
Orchestra, conducted by T. H. Morrison,
and the soloists will be Dorothy Paul
(mezzo-soprano) and Wallace Irving (bari-
tone).

Old-time Dance Music
ONDUCTED by Stanford Robinson, the
B.B.C. Theatre Orchestra will give a
popular - programme of old-time dmnce
music to Regional listencrs on April 9th.
Many B.B.C. programmes .bring in a large

mail, but few such an enthusiastic one as

the old-time dance music broadcasts by the
Theatre Orchestra. The appreciations
invariably emphasise thbat. advantage is
taken of the opportunity given to-the
writers of being able to dance to the old
tunes

Crazy Week for Western Listeners
A CR AZY WEIEK has been planned for
Western listeners beginning on April
1st, and all types of programmes will he
affected. One high spot will probably be a
Mad Tea Party on April 3rd, when many
of the people who broadcast regula,rly in the
Western programme will come to the studio.

"Reginald Redman and Francis Worsley

have combined in a musical programme
which is described as Musical Mania, a
Potty Pot-pourri, to be given on April 4th,
and a parody on the feature For Western
Farmers in Particular, entitled ¢ Whither
Sprouts,” will be given on April 5th,

Weather Talk
“ ANTED—the right weather ” is the
title of the third of the * North-
ern Cockpit » series of talks features which
is to be broadcast to Northern listeners on
April 1st. Northerners drawn from every
walk of life—fishermen, a farmer, a school-
boy, a shop-girl, unemployed man, a-woman
organiser of charity fétes, a street cleaner,
a landscape painter—will review this all-
important question of.the weather, each
making a statement of precisely what kind
:)if weather he or she desires on the following
ay.

Workington Town Prize Band
NDER the direction: of Reginald
Hutchinson, the Workington (Cum-
berland) Town Prize Band will broadecast
from the Newcastle studios on April 6th.
The band has won many contests locally,
and since its first appearance at the  Crystal
Palace in 1928 it has worked' its ivay up

oy
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from the Junior Cup to the Championship
section.
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Chamber Music from Manchester
HREE members of the B.3.C. Northern
Orchestra—Frank Park (viola), Pat
Ryan (clarinet), and Charles Kelly (piano-
forte)—will give a chamber music concert
from the Manchester studios on April 5th.

Lilian Cooper (who comes from a country
village near Crewe and who was apprenticed
to a dispensing .chemist before winning the
rose bowl at Blackpool decidéd her to take
up singing as a profession), will give songs
by Brahms, Schumann, and Schubert, in
connection with this concert.

Broadcast of the Launching of the

Strathmore
HE Duchess of York is to christen the |
Strathmore in her father’s name, when

this 24,000-ton liner is launched at Barrow-
in-Furness on-April 4th, The ceremony

MUSIC AND CHARM

Nora Williams, the-popular American stage and radio star, is also a keen radio fan, and
the above zllustratwn shows her listening to her new Cossor receiver.

SOIVE THIS?

PROBLEM No. 132

Pycroft built a modern four-valve receiver,
using completely screened coils, and assembled
the parts on a metal chassis. The set was
used in conjunction with an aerial system in
which wagincluded an interference suppression
device consisting of-two balanced transformers
with .the usual screened inter-connector.
Upon completion it was desired to calibrate
the receiver by means of a heterodyne wave-
meter., It was found, however; that the
heterodyne note could not be heard, no matter
how close the wavemeter was placed to the
: set. What important point had Pyeroft
: overlooked, it being known that the wave-
meter was functioning correctly.?

Three books will be awarded for the first
three correct solutions opened. Mark your
envelopes Problem No. 132 and address them
to The Editor, PRACTICAL AND AMATEUR
WIRELESS, Geo. Newnes, Ltd., 8-11, South-
ampton Street, Strand, London, W.C.2.
Entries must be reccived unot later than the
first post Monday, April 1st. -

e ns bemasrgue
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Solution to Problem No. 131

Willand had omitted to include any stabilising
arrangement in the grid circuits of the push- pun
valves. If he had inserted a fixed resistance of about
5,000 ohms in series with each grid, the instability
would not have been present.

No correet solution was received 6f Problem No. 181,
therefore no books have been awarded,

el . Leow foAg.

will be covered in an outside broadcast
included in the main Regional programme.
Microphones installed along the slipway
will “ pick up ” the sounds as the vessel
takes the water ; and there will be a running
commentary on the proceedings by Com-
mander D. A. Stride. The Strathmore was
in course of construction when the Orient
liner Orion was launched from the same
dockyard (Vickers-Armstrongs Naval Con-
struction Works) in December last. Like
the Orion the Strathmore is equipped with -
the most recent type of anti-fire apparatus.

“The Mystery of the Seven Cafés”

RIC MASCHWITZ, variety director,-
and A. W. Hanson producer who -
directs the * Tn Town To- night ** feature,
are preparing a new series of programmes
provisionally entitled *“ The Mystery of the
Seven Cafés.” Continental music and melo-
drama will be blended in an unusual way.
The main story.concerns the adventures of
a Secret Service man in pursuit of clues to
an international mystery. The clues lie
in cafés in seven capitals. In each of the
seven instalments music by the café band
is interwoven with thrilling drama. Sydney -
Horler will be responmble for the script
and Walford Hyden and the Café Colette -
Orchestra will.-provide the music. The
series is likely: to start about the. end:of

June. i ;
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Fig. 1.—Marking the condenser
seftings on the chart by means
of dots.

'HEN —handling & new receiver
there is always an element of
;. uncertainty regarding . correct
- condenser. settings for différent. stations,

more particularly for * foreigners,” :
The preparation and cempletion of a
calibratién chart will, however, provide

a ready méans of identifying unknown’

stations, .and for that matter will- also
in@icé,te the required condenser reading to
obtain a wanted station. ~Beyond this,
such-a’ chart provides by far the simplest
method of recerding the various tuning
positions. .

Briefly, the operation consists of-construct-
ing a curve.on a sheet. of squared paper.

This particular paper is faintly -ruled in .
both . horizontal and vertical directions.

to subdivide the surface into small squares.
In’ the ruling most readily obtainable
these squares measure one-tenth of an
inch, which for the present purpose, on
account of clarity, is emineatly suitable.
It does not matter if the ruling is in milli-
meters, but where such is employed it is
better, unless a very small chart is needed,
to allow more than one square for each
degree or division on the condenser scale.

Marking Off the Squared'Péper

The bottom edge of the.paper is marked
off to represent the condenser scale, com-
mencing with zero at the left-hand corner,
and progressing in numerical value towards
the right. The line immediately above
represents the lowest wavelength, or fre-
quency, in kilocycles to which the condenser
will tune, and ‘the succeeding ‘horizontal
lines. representing wavelengths, This

explanation will be made ¢clear by referring |,

to Fig. 2.

To obtain the approximate outline of the
curve, first carefully: tune in the local
station, note the condenser reading, and at
the corresponding position on the seale at
thebottom of the paper extend an imaginary
vertical line until it crosses a similar hori-
zontal line corresponding with the wave-
length of the station. At the point- where
these two lines intersect mark a dot: Tune
in the remaining B.B.C. stations, and also
mark the readings, ds before, by dots.

" These dots will extend roughly in a diagonal |

direction from left to right, and aline drawn
through them will give an idea as to the

PRACTICAL AND“AMATEUR WIRELESS
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form of the curve. From this may
be gleaned the likely dial rcadings
for the higher-powered foreign
stations, which, as found, are noted
on the chart as before. When
sufficient stations have been
received to make an evenly-
apaced ‘chain of dots, the
chart is finally filled in by
joining ‘all the marks to-
gether by means of a clean
line.

"Thus it is evident that by
following a line representing
the wavelength of a required
station outwards until it touches the curve,
and. from that point. dropping vertically,

the appropriate condenser setting will be |

read off -on the bottom scale.

Using the Chart

Apart from providing a most interesting
occupation for several evenings, the com-
pleted' chart may reveal” the reason for
the failure to receive certain stations
clearly, if at all. For instance, it may be
found that the curve is “ humpy,” due-to
the condenser beling faulty either on account
of design or something wrong méehanica]ly.
Perhaps it should be explained what 1is
meant- by “humpy.”” This is where the
curve suddenly flattens out in one part
so that it rises perhaps only two squares
over a distance of, say, eight squares, and
rises again just in the same manner,
= travelling up-
wards five or
six squares

250
=3

~

CALIBRATION
- CHART

An Article Explaining th_e Simple A‘Mevthod: Addpfed .
By W. H. DELLER oY

F two squares.

j6.

- 5

while moving towards the right-hand
Therefore, it may be that
while on the flat part of the curve only
two stations are represented by eight
degrees on the condenser dial, the steep
portion may cover five or six stations with
a relative condenser movement of two
degrees, and are consequently impossible
of . entire separation. It is, however,
pointed out that where the design of the
condenser i3 responsible, the probability is
that it is not one of modern manufacture.
In such a case, considerable improvement
could be effected by the substitution of
another condenser.

i

Method of Calibration

Reverting to the actual chart and cali-
bration, obtain a sheet of squared paper
18in. by 23in., and paste it on a sheet of
stiff card 4in. wider than the narrow way of
the paper. Should the. card be other than
white, paste a strip of drawing paper at
-each side to cover the face of the card so
thav it comes flush with the edge of the
squared paper. The size of the paper
mentioned is a standard one, but where it is
undesirable to use a card, a larger sheet
can be utilised. The purpose of the added
blank margins is for marking the names
of the stations. on, but where considered
unnecessary, the marginal strips may be
dispensed with.

It. will be noticed that.the paper is
divided into lin. squares with heavy lines.
Along the first of these lines near to the
bottom edge, rule a line with ink. Below
this, and opposite to the first similar vertical
line at-the left-hand side mark a figure 0,
and at each succeeding heavy line continuc
marking by increments of 10 up to 180.
Rule another line up the left-hand side

from the zero mark, and to the left of this
proceed to mark off the wave-

lengths, commencing with the

medium waves from 200 to 600

metres.  On account of the space

required, the medium and long

wavelengths are dealt with

:

separatély.

If it is intended to log the

stations at the side of the chart

more space must be left

b
b

WAMEL ENEHH
N
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at the lower end of the

scale bhetween 200 and 300

metres.  Therefore, it is

suggested that an inch be

devoted to each ten inctres

»

up to 300 metres, marking

accordingly at the base

line of each of the first

ten large squares up from

Fig, .Z.fSI‘wwi_ng how the: squared paper is marked out for
coridenser and wavelcngth réadings.

the bottom. Allow 3in.
for the next 50 metres,
and 2in. each for each 50
‘up to 450 metrés, while
1in. of space will-be enough
to record the stations up to
800, and:again up to 550
(Continued on page 38)
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~ The ABC of*Valve

onnections

A Brief :Explanation of the Conpections Employed for Multi-electrode Valves,

E are con-
stantly

T cceiving
enguiries  from

PRACTICAL AND- AMATEUR- WIRELESS
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Pin

formerly employed
as first detector in
certain  tvpes of
super - heterodyne

readersaskinghow & which should be Read in Conjunction with the Diagrams on this Page (chiefly in con-
particular valve r = i X junction  with a
should .be wired frame aerial) is

up®in the receiver. - 'The difficulty arises
in most*-cases due to .the rapid intro-
duction of ‘new types of multi-purpose
valves,” most of which have a seven- or
.- Nine-pin base, in addition to the connecdtion
"~ mounted on top of the valve envelope.
With a“view to saving xeaders trouble in
writing to us, or to the makers, with regard
to the various points which are raised,
we have recently published a series of
articles under the title of “ Valve Types
and Uses,” in which all the more popular
valves have been dealt with in various
groups, such as power valves, pentodes,
high-frequency amplifiers, frequency
changers, and. so on. “This: series has
proved very popular, and we learn that
many readers are cutting out the various
articles and keeping them together in a
file for future reference. No. doubt many
other readers will have their cgpies of
PRACTICAL AND AMATEUR WIRELESS bound,
so that they will always have the articles
ready to hand.

.

Under-chassis Connections

In order to provide an evén simpler
method of reference to thé valve-base
connections alone, however, we have had
the illustration on this page specially
prepared, and it will be seen that all the
main types of British valves are represented.
It should be made perfectly clear that the
various drawings show the valve holders as
seen from the top. When the connections
to the terminals of a chassis-mounting
valve holder are required it  will not
be a difficult matter to reverse the connec-
tions, whilst, if desired, a tracing of the
particular connections required could be
niade and the connections obtained directly
by holding the tracing up to the light and
looking at it from the reverse side,

Frecluency Changets

In examining the drawings it will be
seen that the same connections are uged
for both pentagrid and octode valves;
this is because the two screening grids in
the latter are internally connected together.
Another point which calls for an explanation
is that H.F. pentodes are now available
in two different types, having five-pin and
seven-pin bases. Both typesare in general
use, but the seven-pin one is becoming
increasingly popular because of the separate
connection for the priming grid and metal-
lising (where provided). Thus, these two
connections can be joined to different
parts of the circuit—the cathode of the
valve and directly to earth, principally—
and in this manner various forms of mains
hum and instability may be overcome.
It is often advisable to try both of the
connections mentioned when any form
of instability is experienced, since definite
rules cannot be laid down as to which is
tlhe better. "

Battery Pentodes
It will be seen that, in the case of

battery-operated output  pentodes, .con-
nections are only given for valves having
five-pin bases. This is becauge the four-
pin base and side terminal ®nnection is
becoming obsolete. Where old valves
are in use, however, the side terminal
corresponds . with the centre pin, so
that a second H.T. positive lead should
be provided for joining to this ter-
minal. All of. the other diagrams are
self explanatory and do not call for any
explanation.

A few of the valves represented in the
diagrams below are not now used very
widely, but they have’ been included to
make the reference more comprehensive.

practically obsolete, although still found in
some of the older receivers.

Also included are diagrams of con-
nections for such components as the
neon stabiliser, barretter and vacuum-type
thermal-delay switch. These are not
wireless valves in the strict sense of the
term, but are contained in glass bulbs and
fitted with pin bases which fit standard
valve holders.

Connections for rectifying valves are
also included, and these apply equally to
both directly- and indirectly-heated types.
The reason for this is that the cathode in
the latter types is internally connected to
one of the filament, or heater, terminal

For example, the bi-grid valve which was

pins.
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ENERALLY speaking, a portable
" Y receiver calls for a fairly intricate
circuit and requires to have at
least four wvalves. There are, however,
many occasions on which a much simpler
type of set will €asily provide the results
normally required, especially if rcception
of only two or three stations’ C
is insisted on and if the user
is satisfied with a modest
volume level, The -circuit-
reproduced on this page illus-
trates the essentials of a sct
of the latter. type, and ohe.
that can satisfactorily be used ==
as an ordinary portable, as a G
stationary receiver, or as a
transportable.  Only two
valves are employed, but
these are both of the high-
amplification pentode type,
so that they are able to
deliver quite a good output.
The set represented by this
theoretical diagram is not
supposed to be an extremely
sensitive one having a mar-
vellously long range or giving
an output sufficient to fill
a small hall ; on the contrary,

i
s

reception of comparatively
near-by stations on a small -loud-speaker

" when an aerial is not available, or for

receiving four or five programmes when
attached to an outside aerial. When
greater range of reception is required and
a good aerial cannot be provided, the little
set will prove quite capable of bringing in
at least a dozen transmissions on “phones.

The Frame Aerial

It can be seen from the circuit that a
frame aerial ig provided, and that this has
windings for mediunmy- and long-wave
tuning as well as for reaction on either
waveband. In addition there is a separate
winding, loosely -coupled to the tuned
windings, which is required only when
external aerial and earth leads are to be
employed. By making use of this form of
coupling there is no great loss of selectivity
when the external leads are employed, and
no need to employ a condenser in series with:
the aerial in otder to reduce the *“ damping ”
effect on the tuned circuit.

Although the main windings are con-
tinuous, they actually consist of three
parts: medium-wave tuning, long-wave
tuning, aund reaction. This arrangement

makes for simplicity in winding the frame,
- and Has proved eminently satisfactory in
practice. Assuming that the end marked
G is the commencement of the winding,
the portion between G and M is the medium-

FRAME-AERIAL
DETAILS.
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'PRACTICAL AND AMATEUR WIRELESS

The Circuait dealt with this Week is for

a . Sensitive Two-valve Transportable

Receiver of Simple Design . and
Inexpens.ve Construction.

wave tuning section; the portion be-
tween G and H.T.—is for long-wave
tuning, and - that between H.T.—
and R serves for reaction coupling in
conjunction with the .0003 mfd. re-
action condenser shown. |

Positions of the Windings
With regard to the question of construct-
ing the frame acrial it will be evident. that
the practical details gmust, of necessity,
largely be governed by the cabinet or
attaché-case into which
£ A the set is to be fitted.” No
matter what size or shape
the container is to be, hosv- |

Ftg. 2.—Details of the windings for the frame aerial.

ever, the length of wire required will be
practically the same. For cxample, the
length between points G and M should be

T

FOR

=l approximately 70(t., between M and H.T.—

200 ft., and between H.T.—and R, 20 ft.
The length of wire required for the aerial-
coupling winding (between points A and )
should be about 10ft., but this is best
determined by experiment.

" The windings can be made entirely with
26-gauge d.c.c. wire, the medium-wave
and acrial-coupling sections being arranged
with side-by-side turns (to present the
greatest possible surface area) and the
others pile wound. The long-wave portion
should be divided into three or four sections

‘to reduce self-capacity, and the reaction

winding can be in a single section following
the others. The coupling winding can be
placed between the long- and medium-
wave portions, the general disposition being
as shown in Fig. 2.

Apart from the thning circuits of the
recetver, there are a fow other points which
differ to some extentifzom normal practice.

 TFor example, the détector valve, as well

as the L.F. amplifier, i3 of the pentode

type; thisisto ensure the greatest possible

degree of amplification in the detector
stage. Actually, both valves are alike, and
should be Cossors, type 220 H.P.T.

Prevention Against L.F. Instability
Coupling between the two valves is by
meang of a plain 1:5 T.F. transformer—
which” should be of good make, since it
has to carry the anode current to the
detector—whilst.  detector - decoupling is
provided in the conventional manner by
means of a 20,000-nlim resistance and a
2-mfd. fixed condenser. To prevent inter-
action and to avoid L.F. instability a
100,000-0hm fixed resistance i3 included in
series with the grid of the second valve.
A loud-speaker is shown in the anode
(Coxtinucd overleaf)
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Fig, 1.—~The circuit of the two-valv: transportable receiver & seribed.
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CIRCUITS AND SETS FOR ALL .

(Continued from previous page)

cirenit of the output valve, but this may
be replaced by a pair of *phones when
desired. The speaker should, for preference,
be of a very sensitive type;, an older type
of balanced-armature unit being best. This
will not give perfect reproduction, of course,
but the best moving-coil unit would not do
this with the circuit under discussion, By
this it is not intended to imply that the set
will produce very poor reproduction, but
it is no use expecting 100 much and then
being disappointed.

Automatic Grid Bias

An interesting feature which is very
desirable in a portable receiver, or in
practically any set for that matter, is the
provision df automatic grid bias for the
output valve. The bias is provided by

~ PRACTICAL AND AMATEUR WIRELESS
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the 500-0hm fixed resistance shown in scries
between the H.T.— and L.T.— leads ; this
resistance will give the approximately
correct bias for the valve mentioned above
regardless of the high-tension voltage
applied. As can be'seen, the bias resistance
is by-passed by a 50-mfd. electrolytic
condenser, such as the Dubilier type 402.
1t is appropriate at this point to mention
that the receiver will function satisfactorily
with & high-tension voltage as low as 30 or
80, although satisfactory loud-speaker recep-
tion ean scarcely be expected if the voltage
is less than 100. Nevertheless, a low
voltage will prove perfectly satisfactory
when ’phones are to be employed, and this
is an important point if the set is to be
made up as a lightweight portable.

The Components

* In this- particular instance it is not
proposed to give a detailed list of com-

ponents, since there are so few required

and these can easily be identified by
examination of the cireuit. Apart from
the valves, the exact makes are not im-
portant, and most constructors will be able
to build the receiver from spares that have
accuriiulated when puilding various different
types of receiver, It will be convenient,

1 from the viewpoint of compactness, to use

bakelite-dielectric condensers for both
tuning and reaction, but where space is
not so important ordinary air-dielectrie
comporents can be used in either or both
of these positions.

It does not seem necessary to describe a
lay-out for the components, since this will
be dependent entirely on the container to
be employed. At the same time it should be
mentioned that the speaker leads should be
kept as far as possible away from the
frame aerial windings, and that all the usual
precautions coneerning the separation of the
leads in the grid and anode circuits of the
detector valve should be observed. '

A Novel Projection Dial

A Simple Device for llluminating Station Names as They are Tuned In

HEN a good programme is tuned in
on the radio it is a very common
and agfravating thing to be

asked “ which station is that 7 after you
have settled down to listen in a comfortable
chair; baving paid little or no attention

THREE PLY PANEL 4%5"

DRUM DIAL

CONDENSER LENS

a L]
TOP OF POCKET FLASH LAM SLOT CUT IN PANEL 15x%

_ PILOT LIGHT,

CAMERA
FINDER))

SIS —
]

- /
- 7

" STRIPS OF
SHEET BRASS,

EXTENSION ROD
(P1ECE OF LEAD-N TuE)

Fig. 1.—Showing the general assembly of the finished parts.

to the tuning dial, and not wishing to be
discourteous, up you have to get and peer
into the dial. In view of this the writer has
contrived a dial ‘arrangement (shown in
Fig. 1), which projects the name of the
station on to a ground glass screen, enabling
a person with normal sight to see at a glance,
and at a considérable distance from the
receiver, the name of the station to which it
is tuned, :

Details of Construction

Before constructing this device the set
must be accurately calibrated, and this was
accomplished by fixing a strip of paper
over the scale on the drum dial and writing
the name of the station as it was tuned in
behind the narrow slot in the three-ply
panel immediately in front of the tuning

condenser. Ithen took a piece of unexposed
photographic film and fixed it in a &

solution of hyposulphite (taking care<®
not to allow any light to reach the film

before putting it in the. fixing. solution).
Having dried this strip of film I placed
‘the piece . of paper, on which-I had written
the names of the stations, over it (the

7 —

| emulsion, or matt side up) and at each
name 1 made a small perforation with a
pin; then at each perforation on the
film I printed the name of the corresponding
station wupside down with a mapping pen
and indian ink. I removed the celluloid
scale from the drum,
and fixed this printed
strip of film in exactly
the same position as
occupied by the strip of
paper. -

The medium-wave
stations are printed on
- . one side of the strip, and
the long-wave stations on
the other, and by means
of a shutter (Fig. 2),
closing alternately one half of
the slot in the three-ply panel,
and operated by the wave-
change switch, the name of one
station at a time can be
projected on the screen. The
latter is set slightly back from
the panel of the receiver and,
being in comparative darkness,
it will show eclearly what is
projected on the screen.

The general assembly of the various parts
is clearly shown in Fig. 1, while Fig. 3
shows the method of mounting the lenses.
The constructional details illustrated are
those which applied in my particular case,
but they may require slightly to be modi-
fied m certain instances according to the
tuning condenser .employed, and its posi-
tion in relation to the panel.—F. W. R.

(Macduff).
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Fig. 3.—~Showing the method of mounting the

lenses.
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Fig, 2.-—-Dgtails of the shutter.

MAKING A CALIBRATION CHART
(Continued from page 35)

metres. This allows lin. for the last 50
metres,

To commence the actual calibration,
tune in first of all the local station, and
take a point on the bottom scale to exactly
coincide with the condenser setting. From
this point follow the linc upwards wuntil
level with the line of the wavelength of the
station received, and at this point. make a
pencil dot. An easy way of following up
from the condenser reading to the required
wavelength without fear of error is by means
of the squared edges of a sheet of card, the
corner of which indicates the position of the
dot. Proceed carefully to find the positions
of the other B.B.C. stations, by linking
the chain of dets with the higher-powered
foreign stations, after making certain of
their identity by signal or programme.
When enough stations have been found to
make a line of dots fairly close together
they can be lightly pencilled through to
form a continuous line. After the positions
of the intervening stations have been
found the.line. may be inked in.

Instead of making dots, pins may be
stuck in the chart and a black cotton
passed across the pins on the surface of the
paper to indicate the initial curve. This
method permits of slight positional adjust-
ment of the line where necessary without
the use of a rubber. The long waves are
dealt with in the same way, after turning
the chart upside down, and re-marking
for condenser readings along what was the
top, and the wavelengths on the remaining
blank side.

o




HILE it is ¥nown' generally that
each of the various television
systems which have been de-

. veloped, not only in this country but in

various parts of the world, have specidl

or distinctive featurcs that are claimed to
give a mieasure of superiority over their

immediate rivals, these features in many §

cases amount to improvements in particular
sections.  Consequent upon this there are
many factors which are common, and in the
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Fig. 1.—Inserting an additional mesh electrode
between cathode and anode for modulation
purposes.

provision of any public service of television
it is essential that the type employed
shall include features which enable it to
be received on sets of différing design.

This is the case with the high-definition
television service promised to be ready for
public use towards the end of this year.
Here, the signal which is propagated from
the ultra-short-wave radio transmitter is
generated, as a result of the equipment
producing voltage variations that are a
direct function of the brightness (or dull-
ness) of successive picture areas explored in
an ordered and consecutive manner. These
areas are scanned at a rate which is quite
independent of the nature of the subject
being televised. At the receiving end,
therefore, it is essential for the light
intensity of the picture-reproducing device
to be modulated in an identical manner, this
being known as ““ intensity modulation.”

Present Examples

Wish the disc receiving machine, the size

of the scanning spot is kept constant since
it is a finite sized aperfure.in a rotating
disc passing. over the glowing areca of the
cathode in the neon lamp. The incoming
signals vary the intensity -of this glow
continuously, and so the picture is built
up from light and shade intensity.

Then, again, the :same . principle holds
good with a mirror-drum machine using ‘a
Kerr cell. The size of the beam of light
emerging from the Kerr cell nicol prism
combination is governed by the rectangular-
apertured mask fixed to the glass envelope
of the cell. The beam of light collected by
the condenser lens and passed through the
cell plates is altered in intensity by apply-
ing the incoming television signals to these
plates, but no attempt is made to vary the
spot size, and this spot, through the medium
of the rotating drum, builds up the result-
ant picture by moving at. a.constant speed
over the translucent screen.
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| CATHODE-RAY TUBE
i MODULATION

I By H. J. BARTON CHAPPLE, B.Sc.,
A.M.LE.E.
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A Variant

When it comes to using the beam of
cathode rays in a C.R. tube for the purpose
of showing television picrures, the same
principles must hold good. In other words,
the intensity of the beam must be
modulated, but in so doing the fasciculation
or focusing of the spot on the fluorescent
screen must not change, while the mean
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Fig. 2.—~Another suggestion for {ntensify modu-
lation which included a potentiometer control.

velocity of the electrons themselves, strictly
speaking, must not alter. )

As a variant to this, reference must he
made to the television system sponsored
and developed by the Cossor Co., from the
original work carried out by Thun. This
is known as velocity modulation. In
previous articles of this series descriptions
have been furnished of the action of the

Fig. 4—An imperfect image resulting partly

rom misfocusing and over-modulation.

time base circuits in causing the spot of
light to move across the screen at a constant
velocity, and in this way trace a lino of
fluorescent light of constant intensitr.
If tho spot is made to move exceptionally
fast the degree of line fluorescence obscrved
on the scrcen will be relatively small, but
if, on the othor hand, the speed is reduced,

the intrinsic brilliance of the traced lino

will correspondingly increase,

This is termed velocity modulation, and
the various light and shade details in the
televised scenes are reproduced at the
receiving end by adapting the velocity of
the electron trace across the screen to
high and low values, and thus give dark and
bright sections of the picture. The scheme
is a very ingenious one, but since intensity
modulation is the method proposed by the
Television Committee as a result of adopting
the Baird and E.M.I. systems, attention
will be directed here ty a consideration of
the different schemes of intensity modula-
tion which have been proposed from time
to time with varying degrees of success.

The First Schemes

It is actually necessary to alter the
number of electrons which reach the screen
in the constant sized beam and so adjust
the light intensity. The first proposal
for effecting this was by means of the
interposition of an additional electrode at
some point betwcen the cathode and
orificed anode, the eclectrode, of eourse,
being actually in the path of the beam.
Thisis shown in &ig. 1, where AB represents
the tube screen, and the orificed anode is
indicated with its positive potential applied
for the purpose of effecting acceleration
to the electrons emitted from the cathode.

Placed between the anode and the
cathode is the modulating electrode, the
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Fig. 3.—Including an amplijying valve in an
anode modulation circuit.

incoming signals being applied between
this electrode and the cathode in order to
produce the required variations. This
clectrode first of all took the form of a
fine mesh grid, and was then modified
to a circle or loop of wire. Other alterna-
tives were the proposals to place the grid
mesh relatively close to the fluorescent
screen after the ray had been influcneed by
both the accelerating clectrode, and also
the deflector plates, and the inclusion of
two grids instead of one.

As far back as 1924 an idea was patented
which in some vespects is vather similar
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to present-day practice, inasmuch as it
introduced a form of potentiometer control.
» The scheme is shown in Fig. 2, the control
grid being positioned after the orificed
anode, while between this grid and the
screen was fixed in the beam path a second
anode. This was also orificed, but not
connected to any potential or part of the

-.cireuit, being included with the object of
assisting in the focusing of the beam.
The incoming signals were applied between
the grid mesh and the moving arm of a
potentiometer, which effectively altered
the mean potential of the grid.

Drawbacks

At first sight schemes of this character

- would seem to be quite satisfactory. Their
object is to affect only the electron densivy
of the cathode beam, and not to alter the
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Fig. 5.—Inlerposing an apertured mask fo cut
cff the electron beam in accordance with in-
coming signal intensity.

electronic acceleration to a degree which
will manifest itself in the picture built up
on the screen. This did not materialise in
practice, however, and it was found that
the beam focus was changed quite materially
by alterations in the potential of this
modulation grid by the applied incoming
signals. The same remarks applied when
the control grid was
placed remote from the
cathode, for then the
modulation potentials
‘have to be amplified
very considerably to be
in any way effective.
Yet another idea pro-
pounded was to modu-
late the-anode, and this
is- shown in Wg. 3.
Actually, the television
signals were applied be-
tween the grid and the
filament (cathode) of a
three-electrode  thermi-
onic valve, the cathode
of which was connected
to a hollow cylinder in
the beam path. Not
only was the scanning
velocity altered  quite
materially, but * mis-
focusing > of the screen
spotoccurred, thisresult-
ing in a very material
blurring of the fine detail and structure in
the reproduced picture, Effects of this
character are shown quite clearly in Fig. 4,
where the resultant television picture that
is illustrated is not only harsh, due to a
measure of over-modulation (often referred
to as “soot and whitewash > in modern
television parlénce and being synonymous
with the overloading effects in a loud-
speaker), but the measure of misfocusing

ig. 7.—Shoin

has removed- the detail from the face and |

hair and given a velatively coarse appear-
ance.

ELylinder Modulation

A more workable scheme was first

va g

suggested somie twelve years ago, and
consisted in including a hellow ecylinder
in the beam path, but on the screen side
of the orificed anode; as shown in Fig. 5.
Between this and the screen AB was inter-
posed a mask having a small aperture in

the direct electron path, and the potentials ]

were adjusted during the quiescent condi-
tion, so that the beam was focused on the
screen. The effect of the incoming signals
was such that the rays were made to
diverge somewhat (shown by the dotted

lines), and in this way.a number of the

electrons were cut off and prevented from
passing through the mask aperture. This

variation in the diameter of the bundle of

rays impinging on the mask in the neigh-
bourhood of the aperture was sufficient to
give the modulation desired by adjusting
the intensity of the ray passing through
the hole.

Modern Practice

With modern cathode-ray tubes used, for
television purposes, however, the - Wehnelt
cylinder actually surroinds the cathode
(or filament), and this is supplied with
a negative biasing potential to assist in
the necessary process of fasciculation or
beam concentration to a sharply focused
spot on the screen. In addition the
incoming television signals vary the
potential difference of this cylinder with
respect to the cathode,” this serving to

alter the intensity of the beam reaching the |
50 the scanning.

screen in  conformity
potentials originally generated.
In Fig. 6 is shown the simplified scheme

of connections for work of this nature.’

The initial negative bias is applied to the
cylinder from the moving arm of the
potentiometer R;. The modulating signal
voltages are passed from the radio receiver
to the cathode and cylinder vid the fixed
condenser C.

stopper resistance: R, is included between

BT i 3

the result of over-correction, and slight over-

modulation,

the potentiometer arm and the eylinder. |-

for the purpose of preventing these modu-
lation signals taking the -relatively low
impedance path provided by the potentio-
meter winding itself.

Results obtained by this method of
intensity modulation are, in practice,
very satisfactory, but as a general rule the
nature of the electrode assembly is modified
somewhat to prevent any of the picture
defects (such as = defocusing) detailed
earlier from materialjising. To give the
reader an impression of the results which
have been obtained under conditions simu-
lating thoese of an actual service, reference
can be made to Fig. 7. 'This 4s & radio-

In_addition, howeyer, a |
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6.—Simplified circuit of iniensily
modu[a‘tion on the C.-R. tube shield.

received picture obtained about eight months
ago. A measure of over-correction and
slight over-modulation is evident by the
“shadows” thrown off from the face
contour, but even so it proves very con-
clusively that a correct intensity modula;te:d
picvure is replete with very minute detail.
“Tlis is emphasised even more when the
difficulties associated with photographing
pictures directly from the ecathode-vay
tube fluorescent screen are appreciated. -
First. of all, there is the relatively small
amount of light available coupled with the
short time exposure required in order not
to take cognisance of the normal artist
movement consequent -upon performing
her actions before the television scanner.
Then, again,” under actual “ looking-in”
conditions there is the accompanying soqnd
and. theeye's “visual - persistence, which

Fig.

together inipart a more natural effect to the

pictures watched as compared to the signal
picture photographed and reproduced as
evidence of television’s capabilities. Tt
must be congeded, however, that the results
are more than promising and, subsequent
to this picture being taken, very material
improvements have been effected.
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; C.-R. TUBE ADVANTAGES i
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HENEVER a discussion arises con-
cerning television, one question crops
ap with unfailing regularity :  What
advantages accrue from the use of the
cathode-ray tube in the receiving apparatus
to portray the radiated picture signals 7>
While some of the advantages may not be
immediately apparent it is generally con-
ceded that the most important are the
following :
(1) The complete absence of mechanical
moving parts. o
(2) The noiseless operation of the appara-
tus as a result of advantage (1).

(3) The greater ease with which the
picture can be truly synchronised,
especially in the matter of eliminating
the floating or hunting action which
so often characterises an image
produced by a disc or mirror druni.
The adequate brightness of the pic-
tures on the tube’s fluorescent screen,
making visibilicy possible even when
natural or artificial room illumination
is present, provided this illumination
is not directed attheé screen.

The persistence of fluorescence of the
screen  supplenmients persistence of
vision, and in this way removes
partially the effects of flicker brought
about by too low a picture repetitive
frequency.

The ease with which changes can be
effected, such-aghorizontal to vertical
scan, picture ratio, pidbure enlayge-
ment, alteration in number of
scanning lines “or picture frequency.

4)

- (6)
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EchipseBlades are made i Types
‘ALL HARD, FLEXIBLE,
DOUBLE EDGE & HIGH -

\ SPEED STEEL. -
j \" T \ncomparasLE
4 IN PERFORMANCE

AND VALUE

PRACTICAL AND AMATEUR WIRELESS

AND “INSURE” YOUR POWER SUPPLY

No fragile filaments to
burn or wear out.  Noth-
ing to break. No replace-
menis. Constant output.
You can rely .on Westing-
hcuse Metal Rectifiers.

“The All Melal Way, 1935 "
contains full details of, and
cirewits . for use with, these
veliable rectifiers. A 3d.
stamp lo Dept. PLR.A. will
bring you a copy.

Westinghouse Brake &
Signal Co., Ltd.,
82, York Road, King's Croiy,
London, N.1.

11 Install ¥ 362 /and obtain ...

<2 the best poéssible results from your set (BATTERY OR ‘

MAINS). 362 will give you the hest of which your reb

is vcapable and at jfar less cost than the rext best. @
Enlirelv  British, Non-Microphonic and No Main:

Hum ! '
Baftery Prices.
HHIL & L. 3/6. Power 4/-

Super Power 4/8, SG

Muins Prices.
ACHL4 7,6, P625 8/,

ACPX4 9/~, ACSG4 & ACVS4

VB 7/, VP2 9/-, Pentode 12/6, ACME & ACEM 13/-.
‘Type 10/-, BA & BX '§/-. RB4l 7/6, RB42 10/-.

If vour dealer is not an appointed 362 Agent, do not be
persuaded to“buy the next best. Post free direct from
‘makers, cash with order.
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In this Article a Few Practical Circuits are Examined, with a View to Clearing Up any Difficulty

HE principle underlying-the application
of automatic grid bias .is - now
thoroughly well known, for it is

universaily employed in all mains-operated
receivers and occasionally in battery sets,
especially when an eliminator is used for
the high-tension supply. There are,
however, right and wrong ways of arranging
automatic grid-bias circuits, more par-

: = .14
Fig. 1.—The usual +250V.
auto-bias arrange-
ments fer an in-
directly - heated 3
valve. |
(o]
Qutpuf
e
Q

ticularly in connection with the output
stage.

Concerning the basic principle, it will
suffice to remind readers that by making
the anode current pass through a resistance
connected in the cathode ecircuit, a
voltage drop is produced which can be
atilised to provide the necessary steady
difference of mean potential between the
grid and the cathode.

A Case Illustrated

In Fig. 1is shown the usual arrangement
for an indirectly-heated valve ; the circuit
is the same (except for differences in the
values of resistances and condensers) for
screen-grid valves, screened pentodes, triode
amplifiers, and also for indirectly-heated
valves of the output type. For the sake of
simplicity, however, the diagram is drawn
for an indirectly-heated triode having a
choke-capacity output circuit. Also, for
the sake of argument, it will be supposed
that 250 volts of high tension are available,
and that the valve requires a negative
grid bias of 30 volts, and takes an anode
current of 30 milliamperes.

A <imple Ohm’s Law calculation will
show readers that in order to obtain a
voltage drop of 30 ohms and 30 milli-
amperes, the bias resistance, R, will have
to be of 1,000 ohms. If, then, we call the
potential at H.T. positive -+250 and at H.T.
necgative, zero, the potential at the cathode
will be 430, and at the grid zero. This
means that the cathode is 30 volts positive
with respect to the grid, which is the same
thing as saying that’ the grid is 30 volts
negative with respect to the cathode.

The condenser connected across the bias
resistance may be as small as 0.1 micro-
farad in the case of a high-frequency valve,
and up to 25 or even 50 microfarads (low-
voltage electrolytic type) for an output
valve. It is often desirable to decouple
the grid circuit, and this can be done by
means of a decoupling resistance as shown

iy s,
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in Figs 2. The modified position of the
by-pasy condenser in this = arrangement
should be noted.

Power Loss

It must now be considered whether these
arrangements are really the best in all cir-
cumstances. It can' be stated straight
away that no fault can be found with them
for high-frequency stages, or for early low-
frequency stages, but there are cases where
they are not ideal for output valves. Take,
for example, the case of an output triode,
for which the optimum load impedance
is a matter of a few thousand ohms only.
The output power in the circuits shown
in Figs. 1 and 2 is developed in the load
(that is the speaker circuit) and in the
biasing resistance, and since the resistance
is of comparable value with the impedance
of the load, a large proportion of the output
power will be lost in the bias circuit. For
example, the optimum load of the valve
might be 4,000 ohms—quite a common
figure, while the bias resistance is 1,000
ohms. The total impedance in the output
circuit, therefore, is made up of the load
and the bias resistance, and the available
output power will be divided between the
two in the inverse ratio of their impedances,

M7+

Fig.2—Decoup-
ling the circuit
often brings about
an improvzment.
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so that a very substantial proportion of
the power will be wasted in the bias
resistance.

It is true that, in the circuit shown in
Tig. 1, the by-pass condenser will prevent
serious loss of the high notes, but if this
condenser is only of a few microfarads

capacity, the bass cut will be considerable. -

With & 25- or 50-microfarad condenser this
loss is not so serious, but the circuit in
Tig. 2, with grid decoupling, precludes any
shunting of the A.C. output so far as the
anode cirenit of the valve'is concerned, and
the loss will still be noticeable.

An Alteration .

Now consider the circuit of Fig. 3 and
compare it with that of Fig. 2. Here it will
b observed that instead of arranging the
bias resistance in.series with the load, so
that it robs the load of a substantial part
of the output of the valve, the load is taken
between the anode and the cathode of the
valve so that the bias resistance is not

included In the output circuit. In fact, the
bias resistanceniow acts purely as a voltage-
dropping resistance, in exactly the same way

My
Fig. 4—Another
scheme for avoiding i
““load loss.”
Q
output
Ii ‘ 0
DECRS Common
Cathode
Bushar) ‘
i a H’.T"'

as the resistances sometimes connected in
the anode feed to reduce the anode voltage.

In connection with Fig. 3, it should be
remembered that this bias resistance now
carries the anode currents of all the valvesin
the receiver; and its value should Le cal-
culatcd on this basis. The formula is:
Bias resistance for output valve equals
bias voltage required multiplied by 1,000
and divided by the total high-tension
current of the set in milliamperes. This
arrangement is perfectly satisfactory for
receivers employing straight high-frequency
stages, but when variable-mu high-fre-
quency valves are used, either with or with-
out A.V.C., the current in the bias resistance
ofthe output valve willvary with the adjust-
ment of the variable-mu valve, and the bias
to the output valve will vary in proportion.

A Short Circuit

In such ciréumstances, therefore, it will
be necessary to revert to the bias arrange-
ment shown in Fig. 2, but the losses involved
in this circuit can be avoided by the
modification shown in Fig. 4. Here, the
output is taken between anode and cathode

and not between the anode and H.T.
negative terminal. Even this arrangement
(Contsrued on tage 54)

— . T+

Fig.3.—Avoiding

any “‘load loss'’

in the bias resisi-
ance.

Gomman
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N previous articles of this series a good
deal of space was devoted to the
~matter  of taking measurements of
voltages and currents, and this evidently
evoked considerable interest, judging by
the large number of letters received on. the
subject. This week an entirely different
kind of measurement—that of. wavelength
and frequency—is to be considered. The
‘apparatus required for measuring whve-
length is, of course, a wavemeter, and
although this used to be an important part
of the “ stock:in-trade” of every experi-
menter, it is conspicuously rare- at the
present time.
reasons for this, not the least of which is
that, since there are so many stations
sending out reguldr transmissions, the
receiver itself can very easily be calibrated
in wavelengths, In addition to this, it is
not now a difficult matter to obtain a set of
coils and a corresponding tuning condenser
fitted with a dial which is calibrated in
wavelengths or frequencies. -

Wavelength, Inductance and
Capacity
There are, nevertheless, many occasions
when a simple means of measuring wave-
lengths is extremely valuable, more
especially when-dealing with short waves,

> HT+

L . —_-z C
157 _, kI w
M/h. : *0005 MFD.
E « —> HT-

Fig. 1.—A ;imple tuning circuit of which the
resonant wavelength ‘can be found by applying
the formula ; _wavelenﬁ=l,884 VLC.

which are not so well ©“ charted.”  Before
proceeding to deal with the question of
making wavemeters of different types it
might be well to quote a very simple formula
which.is often valuable when considering
this subject. The formulais: A (wavelength)

=1;884 4/ I (inductance)xC (capacity).
I words, the formula reads: wavelength
equals 1,884 times the square root of the
inductance of the coil multiplied by the

There are several very good-

" Previous articles in this series ;xppeared in issues dated Dec. 15th, Dec. 22nd,
Dec. 29¢h, Jan. 5th, Jan. 12th, Jan. 19th, Jan. 26th, Feb. 2ud, Feb. oth,
Feb. 16th, Feb, 23rd, March 2nd, March 9th, and March 16th.

Methods of Measuring Wavelengths and of Making
Different Types of Wavemeters. are Explained in

this Fifteenth 'Article of the Series.
By FRANK PRESTON

capacity of the parallel condenser. Thus,
if we consider a simple-timing circuit, such
as that shown in Fig. 1, which is a tuned-
grid circuit between an H.F. and detector
valve, the highest wavelength to which the
circuit will tune if the (medinum-wave) coil
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Fig. 3.—A typical colibration graph for the

wavemneter. W hen using the components men-

tioned in the text the line will be practically
straight.

has the standard inductance of 157 micro-
henries is 1,884 4/ 157 x.0005, which may
be re-written as 1,8843¢.128, which equals
460 metres approximately. Actually, this
figure would not be perfectly accurate,
since the self-capacity of the coil and the
capacity of the connecting leads, ete., have
not been taken into consideration. It is,

nevertheless, good enough for most pur-.

poses. It will be understood that the above
formula can be used inseveral different

‘|'ways to find any one of the three factors

when the other two are known,

Three Types of

Wavemeter

There are three general
types of wavemeter,
these being known as the
absorption, buzzer, and
heterodyne, and of these
the first is by far the
simplest, since it con-
sists only of a coil and
variable condenser
parallel.- The arrange-
ment of an absorption
wavemeter is shown pic- A
torially in Fig. {2 and i
little explanation is rc-
quired. The coil may be
of any unsereened type,
a plug-in honeycomb coil
of the two-pin type being

in ——

wavelengths, it is better to use a standard
type of four-pin plug-in coil of ‘the type
shown. Any number of these coils can be'
made or bought to suit the wavelengths to
be covered. Formers or complete coils are
madc by Eddystone, and both have been
reviewed in the ** Facts and Figures ” scc-
tion of this journal. The condenser shown
has a ‘maximum capacity of .00016 mfd.,
which has become a sub-standard for short-
wave work. It should be added, however,
that since there are no stray capacities in
circuit, a condenser of this value will cover
a really wide band of wavelengths on any
range. As the condeiser will require to
be calibrated, a large circular dial marked
off in degrees or other equal divisions is
desirable, and a good slow-motion com-
ponent is to be preferred for the sake of
accuracy.

Using an Absorption Wavemeter

The method of using the absorption
wavemeter 18 perfectly simple, and consists
of placing the coil {which may be mounted
on a small box containing the tuning con-
denser) fairly near to the aerial lead-in of
the receiver. A station should then be
tuned in on the set, after which the wave-
meter condenser is adjusted until signal
strength is reduced to a minimum. When
this condition obtains the wavemeter and
receiver are tuned to the same wavelength,
since the former is ‘‘absorbing” the
greatest amount of energy from the tuning
cireuit of the receiver. The wavelength ot
the station received being known, a note
can be made of the setting of the wave-
meter condenser for that wavelength.
Other stations can then be tuned in and the
meter calibrated on as many of thesc as
possible. It is an advantage to prepare o
¢graph, such as that shown in Fig. 3, so that
the wavelength of the meter for any par-

(Continued overleafy
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(Continued from previous page)

ticular setting of the condenser can easily
be determined. "It will.be eyident that this
procedure will have to be repeated for each
coil—and thus for each wavelength range—
for which readings are required. '

Once the meter has been calibrated the
wavelengths of unknown transmissions can
be found by repeating the procedure
followed in calibrating the meter. Pro-
vided that sufficient and suitable coils are -
available, any wavelength from about 10

E i 3vour DRY CELL
ON-OFF SWITCH
Y R

4pid PLUG IN COIL I

BUZZER
ey

o

o]
/" |-00016 M,

Fig. 4 —The circuit for an efficient buzzer
wavemeler of the type described.

metres upwards can be determined. Lower
wavelengths could, in fact, be dealt witl,
but readings would not be very accurate
and would be rather difficult to obtain, due
to the use of a comparatively large tuning
condenser.
short wavelengths could be made, however,
by following the arrangement illustrated
and ‘using a’ condenser having a maxinmum
capacity of about 35 micro-microfarads.

Making a Buzzer Wavemeter

The buzzer wavemeter does not differ
materially from the absorption type, but
consists of two separate circuits inductively
coupled together, as shown in Fig. 4. It
will be seen from the latter diagram that
the tuning circuit is the same, but that the
secondary circuit contains a buzzer, battery,
and switch. Again, the coil may be of the
four-pin plug-in type, the secondary wind-
ing having about one-half the number of

A similar wavenmeter for ultra- _

| the two circuits are exactly in tune. For

turns used on the primary and being placed
about {in. away from it. With regard to
.the:bnzzer, this niay be of any. good high-

instruments available from eéx-Govern-
ment stores. Tt will be seen in Fig. 4 that
a 15-ohm fixed resistance is wired in
parallel with the ‘electric magnet winding
of the buzzer, and the purpose of this is
to make the note more even, and to avoid
the “ splashing ” which is often noticeable
due to back-E.M.F. A suitableresistance can
be made by winding 2yds. of 36-gauge
enamelled KEureka resistance wire on a
small bobbin, or, alternatively, a buzzer
already provided with a suitable resistance
can be obtained from Eddystone. To
prevent the mechanical vibration of the
buzzer being transferred to the container,
which would act as a sounding board, it is
"best to mount the component on rubber
- buffers which may be cut from a length of
tubing.

Whereas the absorption wavemeter acts
as a ““ receiver,” the buzzer type of instru-
ment may be considered as a ““ transmitter,”
since it does actually send out a note.
Reference is not made to the audible buzz
(which should be suppressed as much as
possible), but to its electro-magnetic
equivalent which can only be heard through
a receiver after rectification. Thus, the
buzzer wavemeter is simply placed some
distance away from the aerial lead to the
receiver, and.-adjusted until the transmitted
note is heard :at- greatest- strength ,in the
speaker or-’phones.  Most accurate read-
ings are always to be obtained when the
meter is so far away from the receiver
that the note can only just be heard when

this reason, when calibrating the bugzzer
wavemeter it may even be found necess ary
to place it in a different room from that
in which the receiver is housed, particu-
laly if the set is of a very scnsitive type.

A Third Type of Meter

The heterodyne wavemeter is identical
in principle with a miniature transmitter,

note type, and there are many inexpensive . |

and also with an oscillating detector. It
consists of a tuned circuit coupled to a valve

March 30th, 1935
having a reaction coil in its anode circuit.
Tor this reason it would be possible to
employ an ordinary single-valve receiver
as a wavemeter providedthat a sufficiently-
accurate dial and slow-motion drive were
fitted to the tuning condenser. In prac-
tice, however, it is generally better to
use a rather different arrangement in
which the degree of reaction coupling is
fixed, and a suitable circuit is shown in
Fig. 5. A four-pin plug-in coil is again
used, and tuning is carried out by means
of a .00016-mfd. condenser as before.
The grid coil is tuned and the coupling
coil, which serves for reaction, is untuned.

Using a Heterodyne Wavemeter

The heterodyne wavemeter is used in a
similar manner to the buzzer type, with
the exception that the note (high-pitched)

‘whistle heard in the speaker or ’phones

indicates a tuning point slightly off
resonance. The whistle is heard at two
points of the wavemeter tuning scale, one
of which is slightly above, and the other
slightly below, the resonance point. It is
the silent point between the two whistles
which should be observed. Just as with the

ALL-WAVE H.FC.
-
*QO05 Mfd.

HT.+

= LT+

— L.T.—

H.T.-

Fig. 5.—Showing the circuit of an oscillator
suitable for use as a heterodyne wavemeier,

buzzer wavemeter, it is necessary to keep
the instrument as far away from the
receiver as possible, so that only a faint
“chirp ” is heard as the wavemeter tuning
condenser is rotated about the resonant
point.

HEN it is necessary to rebuild a
moving - coil  loud - speaker; and
there is difficulty in obtaining a suitable
former of the correct size and thickness,
a suitable job can be made from gummed
paper strip. A former of brass or ebonite
should first be turned some thousands of
an inch smaller in diameter than the
internal diameter of the former required.
This is to allow for the thickness of a layer
of wire which is placed on the former first,
and also a layer of thick wax paper, to
allow of the easy removal of the finished
speech coil. One end of the former can be
shaped to a cone to simplify the fitting to
the large cone, and if this is required the
former should be turned to allow for this.
The sketch shows a section of the completed
coil, and the following notes describe how
this condition is reached.

A layer of enamelled wire is first wound
on the former, secured at the smaller end
in a hole drilled in the former and jammed
there with a match stick. The wire is
carefully wound on turn by turn, up the
coned portion, and then for a short distance
along the larger diameter, and the end
secured in another hole. A layer or two of
thick wax paper is then wound over the
wire so that the diameter is the samne as that
required for the finished former. The wax
paper is secured by placing a warm iron
on the paper, thus melting the wax. A

R O T S P PSPPI

' MAKING MOVING-COIL
LOUD-SPEAKER SPEECH

[ wetted, and stretched tightly round the
former, the paper forming itself up the
slope of the cone. A layer of cotton or
wire is then wound on the former to press
the gummed paper as tightly into position
on the former and cone as possible. The

WINOHYS FLRNCES

CHWIED PHPERTAPE
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The fixing kole for the J ‘—pj

speech coil must be |

strip of gummed paper is then properly

central as shown.

coil can be left for a few hours to dry, after
which the binder is removed. Then prepare
some very narrow strips. of paper, and gum
these on the former to form a ridge of the
required height.

Winding the Coil

Now start to wind the coil proper. Secure
the first end under a strip of paper near the
cone end, and wind on-the requisite number
of turns, finishing the top layer at the cone
end of the coil. The final end of the wire is
secured by means of a thin strip of paper.
The whole coil can be given a good coat of
cellulose dope and left for a day or two to
thoroughly dry and harden off. To strip
the coil all that is necessary is to pull
out the end of the first layer of wire, when
the coil will slip off the former, and the few
layers of wax paper are then removed
from the inside of the former. In those
cases where a spider is requited in the
centre of the former this can be done by
separating the cone and the parallel
portion of the former, clamping the spider
which is previously cut to shape between
them and proceeding as described above,
with the exception that the first layer of
wire must not be continued np the cone,
but the circumference of the spider glued
to the gummed paper. Made in this way
the fixing hole for the speech hole must ke
central. This is shown in the smaller sketch,
—W. H. F. (Middlegex).
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The Modern Tower of Babel
HAD the temerity to state in a previous
issue -that we Southemers speak the
best Iing’s English. 1 am “willing to
demlt this is,a debatable problemm—Dbut it
is my confirmed opinion, on the prln(:lple
that a man convinced against his will is of
the same opinion still! But ye gods and
little. fishes ! 1 have bcen snowed under,
from readers in Lahncashire,
Sco’land (ye ken!), Yorksheer, Wales
(look you, whatteffer!) and Ireland (be-
gorrah ).  TKacl reader claims that his
particular spot of country is that in which
purest English is spoken. Well, well!
‘T don’t intend to settle the problem,
except to say this: there are many excel-
lent dictionaries in which will be found
pronunciations. ~ One dictionary may give

.one pronunciation, whilst another gives

a different pronunciation.  Hence, no
one can lay down a hard-and-fast rule
where authorities differ; 'but there are
cértain words on which all dictionaries

are-agreed, and I am yet to finid a dictionary
- which supports, say, the
" nunciation of night'as anacht,

Scottish pro-
the Irish
as’ Qirish, the Yorkshire Book as Booook,
butter as booter, or man as mun. If you go
to the South West you will find Somerset
pronounced as Zummerzett, and so on.
Notwithstanding the B.B. C pure English
many vocalists seem unable
to speak King’s English. Here are a few
vocal examples recently heard :

“ Naw rauser in arl the warld,
Unner tiller yauw camer.”
I willleave you to gue8s the tune. Here’s
another :
“ Qiver mee-ar yawrer seemile,
The lerver lighter inner yaw rise.”
And another™
“ . the dyar seelvar thut shanes inner
yaw rer,
Yau brow tha’ sall wrrrrrinkleder
o uzth kur.
1 could give vou. many other examples,
but will lcave vou to spend a pleasant half
an hour listening for similar examples.
You can make quite a hobby of it. And
don’t forget the boo boo boo tolks, and the
hutcher cher cher. Scez me'!

Use the Indexes

ANY readers may' be unaware that

. indexes for all issues of PracTICAL
AXD AmAaTRUR WIRELESS (not Amateur
Wireless) are available from us for 4d:
I mention this because
if you consult those indexes you will find
many of the articles for which you ask
It is also possible
that the question you wish to ask has
already been answered, which reminds me
that it is -always advisable to have-your
copies of PRACTICAL AND AMATEUR WIRE-

'

- LESS bound. . Binding cases are.supplied
- complete with indexes and title pages for
. 2s. 9d. or 3s. by post.

At the Croydon Radio Society

: H WAS present as an uninvited guest at

{

- WIRELESS, on

- Peter’s Hall, South Croydon.

the recent lecture on the Constructor

-and the Press given by Mr. F..J. Camm,

the Editor of PRACTICAL. AND AMATEUR
March 12th last, at St.

This proved

to be a most illuminating evening, for
netwithstanding my lengthy association
with the Press I leamed a good many
things which I did not know before, both

. from the lecturer and from the discussions

and the lecturer’s answers to questions
which followed.

Crooners Again
PROPOS my remarks about that
lowest form of life—crooning—1
have just received the following letter:
“ DEAR THERMION,

* Alchough I did not read your article
on crooners, 1 can easily guess the general
idea of it. But I did read the article
about Signature Tunes. You showed, as

most writers of anti-jazz propaganda do,
a narrowmindedness throughout which is
typical of British people.

And 1 find some

//z”—»J —

Bt Positrons Sta ggered

J’ brarded Cbna’ucfor: Jorrned
7‘09'9&‘;762"

A /a’ea for (/ommg V7 /'/ez'
Whicth Has 7Hhe Ao vaptage /Of‘
Seourrty Agawrst J‘Aon‘m 24
\WhichLs Neater 7hcrr 7&9

Usual Method

of your statements rather strange, such as,
vou have never seen anyone listening to
dance music. as they always turn off the
switch at the first sound of the signaturc
tune, and yet how could they know whether
they would like what was to follow if they
never listen to dance music? You
yourself must listen to know that the bands
sign off with a “ triumphant blare.”, Don’t
you think it is possible for people to get
so used to the announcer’s’voice that they
can guite easily miss the name of the band ;
that is where the signature tunc comes in.

“ I agree on the lyric question, ninety per
cent. are sheer tripe, apart from the people
who attempt to imitate our American
cousins. DBut I do not agree that jazz is so
low (not dance music, mark you): a
proper rendering of juzz can be a wonderful

“self expression in music which is far more

natural than the stereotyped symphonic
tripe which wastes the best hours of the
evening on the radio, and which is only fit

for over-civilised highbrows to which class
you helong.

“ Maybe the Editor will think you are
good if you get lots of Jetters like this.”

This Teader concludes with the pious
hope that I may get the sack. Apparently
his argument is that all the B.B.C. pro-
grammes should be subjugated to the
interests of the lower orders of intelligence
to which by inference my correspondent
belongs. The tenor of his letter indicates
why it is that crooners can make a living
and arc allowed to live. I duly consign
this letter to the usual undignified place
accorded such documenta.

Trade Apathy -
MR JACK HARVEY, a radio

engincer of Cambrldgc, sends me
the follo“mg interesting letter :

“ The letter in your issue of March 2nd
from a local correspondent airing his
grievance against rctailers is particularly
intercsting.

“ Tor some time it has been very clear
to me that the apithy of the trade has
been the chief éause of the decline in
amateur constructing, to the detriment of
everyonce, concerned, the construector him-
self, the manufacturols the Press, and
also the few dealers who would be willing
to take an active interest in this side of

1 radio.

“IWhat scems to be required is that
means be found for bringing together the
constructor and the trader who is willing

1 to lhielp him, surcly not an insurmountable

difficulty.

“T have always made it a part of my
policy to offer the fullest possible scrvice
to constructors, but it is difficult to get
the fact known. Ordinary local advertising
would be of no use; it would only result
in onc of two things: the constructor
would expeet cverything he wanted in
stock or to sce his selected circuit working
as a complete receiver. both of which are,
of course, impracticable.

“ The suggestion 1 have to offer is that
a permanent list of traders be compiled
and either published from time to time
or be made available on application, after
the fullest possible investigations have
been made, and at the same time make it
perfeetly clear to readers not to expect the
impossible, such as the two points men-
tioned as objections to local advertising.

1 fecel sure that if this scheme were
exploted to the full it would do more than
anything else to revive home construction,
and :hall be only too pleased to go further
into details.”

1 should like to have other readers’ vicws
regarding the scheme suggested in Mr.
Harvey's letter.

Pictorials or Theoreticals ?
I WAS intercsted in the discussion at the
Croydon Socicty lecture aforesaid, at
the objections some members made regard-
ing pictorial diagrams. Most of them
were of the opinion that theoretical
diagrams should sultice.  Personally, I
disagree.  Thoso pictorial diagrams of
which we give a generous proportion, and
whielr are fairly costly to produce, are
intended for the unconverted and tor thoso
who join the ranks of home construction
(Continued overleaf)
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pvery week, and are hence making their
acquaintance with radio technology and
nomenclature for the first time.  They are
quite 'unacquainted with the shorthand
of wireless, and anything which holds their
interest and helps them to understand
the technique a little better is well worth
w“hﬁle4 If every diagram in PRACTICAL
AND AMATEUR WIRELESS were of a putely
theoretical nature I am quite certain that
the would-be constructor would be scared
of attempting to make a receiver.
ever, perhaps you would like to express
your views in the correspondence columns.

All-wave Reception
UNDER the above heading I wrote, in
the issue dated March 9th: “I

wonder how many . ., . experimenters have |

given their attention to the design of an
all-wave set”; and also: ... the
point to decide is whether we shall find it
better . . . to have two entirely different
sets for . .. broadcast and short-wave
bands, .or whether a single receiver will
adequately meet our needs.” A reader,
A. L. W., of Walthamstow, replied to my
query by sending a circuit diagram of a
four-valve all-wave receiver which he has
built and which he claims to have proved
entirely satisfactory. With regard to the
receiver he writes: “ Making use of a
pair of all-wave coils, and using a wooden
baseboard - with bakelite panel, I can
truthfolly claim that I have had nearly
two years of successful listening, Every
Sunday this year between 2 and 4 p.m.
I have obtained (mostly with perfect
clarity) VK2ME, Sydney, and, of course,
the usual bag' of Americans from, say,
7.30 p.m.—moon or no moon. Now this
is not a boast, but an attempt on my part
to ally you to the side of the all-wave set.”

He continues to wiite: * When you
consider that I have practically no real
technical knowledge and that the outlay
was only a few shillings more than it would
have cost to agsemble an ordinary broad-
cast receiver, fthink you will agree that
all-wave listening should not frighten the
newcomer.” In view of these remarks I
am inclined to agree.

My correspondent concludes by writing :
“Why not persuade your techunical staff
‘to produce a battery model (all-ivave
receiver) for use with a reasonably sized
eliminator ? I guarantee that you will
add considerably to your already large
number of readers. Incidentally, I have
every copy of PRacTICAL WIRELESS (except
for one or two I missed while in hospital)
right from Number One.”

I have certainly passed on the remarks
of A, L. W. to the technical staff, and I
believe that they have not fallen on stony
ground, if I may mix a rather inapt
metaphor. Thanks very much for your
interesting letter, A. L. W. !

Wireless Symbols
NOTHER reader who is interested in
short-wave work asks if it would not
be possible, and desirable, to modify the
conventional symbols for short-wave coils
by indicating the coil by means of the same
number of loops as there are turns, indicat-
ing beside the diagram the diameter of
the former. I replied to the effect that I
could not see how this scheme would prove
worth while, since it would necessarily
involve the use of somewhat different
symbols for short-wave circuits from those
employed in ¢ircuits for broadcast receivers.
At least, I should not like to draw, say,
250 loops in a circuit diagram, .would
you ? Nevertheless, the suggestion might
prove valuable in certain instances, and
the letter is appreciated. This correspon-

How- ;
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;i CONVERTING AMMETERS TO VOLTMETERS.
I\ OST receiver defects can be.located by means of a
reljable milliammeter and a voltmeter, and it is
therefore rather surptising that so little use is made
; of theseinstrumentsby the home constructor. Perhaps
this is a question of expense, however, as most readers
will probably have found: that the cheaper type of
meter does not give an accurate reading of the output
voltages of an eliminator. A reliable milliammeter
having a Thaximum scale deflection of 5 m.a. can
be obtained for approximately 25s., however, and this
can easily be-converted into a fairly reliable voltmeter,
as a voltmeter is merely & calibrated current measuring
instrument. If it is desired to measure voltages up
to 500 volts—this is the highest voltage normally
net with in home receivers—a resistance of 100,000
ohms should be connected in series with one of the
milliammeter leads. When voltages are mbasured,
it will only be necessary to multiply the reading
registered in milliamps on the meter scale by 100.
For exampley if a reading of 2 m.a. is obtained the
actual voltage will be 200 volts.
GOST OF RUNNING MAINS SETS.
WE often receive inquiries concerning the cost of
running A.C. maing receivers. The calculations

dent concludes his letter by writing: “1I
think it is fine the way that the Short-
wave Section of PRACTICAL AND AMATEUR
WirELESS has been enlarged—this is now
the most interesting section in the whole
,mag")
Television in Germarn

READ that high-definition television

broadcasts are shortly to be made
in Germany, It is proposed to broadecast
the programmes three times a weck between
8.30 and 10 p.m., Central European Time,
and they will be sent out on ultra-short
wavelengths, the system to be employed
using 180 lines and 25 pictures per second.
It will be recalled that similar transmissions
have been made before, but these were
only of an experimental nature, whilst
those now proposed will be more in the
nature of a public broadcasting service.

I shall be interested to see whether
Germany or Britain is the first to establish
a reliable high-definition service, but it
rather appears that Germany will win,
for the new transmissions are tentatively
timed to start in a few days from the time
I pen these notes, and they may be in

involved are quite simple, however, it being only !
necessary to find the wattage consumption of the
transformer primary. To obtain a rough estimate of :
this consumption the wattage consumption of the :
transformer “secondary windings should be added ¢
together, 25 per cent. being then allowed for losses !
in the transformer core. For example, in a three-
valve mains recelver using four-volt one amp. valves,
the L.T. winding wattage will be 12 watts, and if the
usual type of power pentode valve is employed in the
output stage, the H.T. winding wattage will be
approximately 40 watts—assuming that an H.T.8
rectifier requiring an input of 200 volts at 200 m.a. is
used. The total secondary consumption will then-:
be 52 watts and this plus 25 per cent. will give a
¢ primary consumption of 65 watts. This is equivalent
: to the cousumption of the average electric lamp, and
i one unit of electricity will supply the receiver for
approximately sixteen hours.
HOME-MADE GCOILS. . .
SOME constructors seem to be under the impression
that very accurate inductance matching of

with trimmers, This is a fullacy, however, as the
trimmers are provided merely for balancing the stray
capacities in the tuned circuits, and it is essential
that the coil inductances be equal, If instruments
are not available for matching the coils, the easiest
procedyre will be to connect each one in turn in a
; single tuned stage receiver, varying the inductance
i until the local station tunes in af the same condenser
dial setting for each of the coils. 1t will not be neces-
sary to remove turns {rom the winding to obtain this
correct reading, as thefinductance may be lowered by
increasing the distance between the turns— a few turns
at the top of the winding may be pushed higher up
the former until the required inductance is obtained.

HEATER WINDINGS.

ororan e

required by the valve heaters. For example, many of
these bransformers have two heater windings, one rated
to supply four volts at 1 amp, (for rectifier filament),

valve heaters), If the 4 volt 5 amp. winding is used for
supplying less than five 1 amp. valves, however, the
voltage will rise in excess of four volts, the actual
increase being governed by the current requirements of
the valves, and the regulafion factor of the transformer.
Itis, therefore, advisable to fit a dissipating resistance
across the, winding in. order to keep the voltage at
4 volts. The required resistance value can easily be
calculated by the application of Ohms Law. Taking
an example, a receiver consuming 4 voltsat 2 amps. will
require a dissipating resistance of 14 ohm having a
wattage rating of 12 watts, or higher. The ends of the
resistance should be connected to the end terminals
of the transformer winding.
IMPROVING SELECTIVITY.
ELECTIVITY;is a very essential/requireme_nt for
the present-day recciver; owing to the congested
state of the ether. ~Thére arc probably many readers,
however, who cannot afford to buy an expensive 1935
superhet, and wish to improve their existing straight
receiver at the least possible experfse. Some of the
older types of straight receivers incorporate an inter-
valve coupling of the.tuned grid type having the 8.G.
coupling condenser connected to the grid end of the
detector tuning coil. In such cases selectivity can be
: improved by converting the tuned grid coil into an
H.¥, transformer, this being done by winding approxi-
mately fifty turns of 84 S.W.G. wire on a former of
smaller dimensions than the grid coil former and
inserting this extra winding inside the existing coil.
The 8.G. coupling condenser and H.F. choke should
then be removed, and the S.G. cap terminal connected
to one end of the extra 50-turi winding, the othér end
of this being joined to the M.T.+ lead previously

i coilsis not necessary if the gang condenser is provided :

eereie inne

Tis often found that commercial mains transformers
have not been désigned to provide the exact current ¢

and the other rated at 4 volts 5 amps. (for the receiver ¢

-

operation even before you read this page.

The Status of the Radio Engineer
A SHORT time ago I commented in

these columns on the many inefficient
so-called wireless engineers and dealers, and
pointed out that it was time that some-
thing was done to raise the status of these
people in the interests of the wireless
public. I am reminded of this by an
advertisement which recently appeared in
a certain trade journal for a fully com-
petent man capable of taking complete
charge of the technical side of a large
firm of suppliers. The advertisement set
out the remarkably high qualifications
which an-applicant must possess and then
stated that the salary would be £150 per
vear. 1 do not know how many applica-
tions were received, but I certairily cannot
believe that anyone who had spent sufficient
time studying wireless and in gaining the
necessary experience to hold such a post
could afford to work for so small a
remuneration. = If firms cannot see their
way to pay 2 man his due it seems that they
must be content to employ inefficient
men—to the disadvantage of the con-
structor and set buyer who want service
and occasional advice.

A Matter for Congratulation ?
THE Breslau station, for some months
has made a featiwe of broadcasting
felicitations to listeners who attain the
anniversary of their ninetieth birthday,
and to couples who celebrate their * dia-
mond ” wedding. Official -congratulations
are now sent to mothers who have given a
family of ten children to the Fatherland,

How Many Listeners ? - :
ACCQRDING to statistics recently pub-
lished in Switzerland, over forty-
three million Wwireless receivers are switched
on daily in the world. Of these, roughly
18.6 millions are used in Europe alone.
Broadcasting a Hunger Strike
ONE of the most popular announcers
in the Mexico broadeasting world
who, having offended the station director,
had ot been paid for some months,
instituted a hunger strike as a protest.
In view of his reputation with listeners
he continued to carry out his duties, and
daily, flanked by twoe hospital nurses,
appeared before the microphone to broad-
cast details of his failing health. Owing to
vigorous protests made by his unseen

connected to the H.F. choke.

O ST TTIOT P P pep e pop.

audience the station authorities paid him
+ to date and retained his services.
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An Accumulator Dodge S
O doubt, there are many readers who
still have their pilot lamps connected

to the filament terminals of the valve-
holder, thus causing extra drain on the

DIAL LAMP

An economical method of using a dial lamp.

accumulator. A very simple method of
overcoming this, and dt’ the same time
saving current, is illustrated in the accom-
panying sketch. An old accumulator is
connected to the house lighting supply, as
shown, and an extra switch incorporated
on the panel for switching off the pilot
lamp when not tuning. The accumulator
is on charge when the house light is burning,
and while the main accumulator is at the
charging station, the old accumulator
can be brought into service for supplying
the low-tension. When used as stated, the
two wires that go to the accumulator
should be connected vogether.—H. HosTIcK
(Hull).

Loud-speaker Terminal Strip

OST loud-speakers have five terminals,
two or three only of which are used.
Various settings or ratios can be obtained
by using alternative terminals, but once
the speaker is in the cabinet, it.is often
very difficult to make these alterations
without taking the speaker out of the
cabinet. A simple method of remedying
this difficulty is to fasten a strip of ebonite

A terminal strip fitted msxde a loud—sp»aker
cabznet to facilitate the ad]uslmg of trans-
former rattos._

THAT D@GE- OF ch‘)uns !

) - 1 ) S { )} -} - } () A ) G- »-0-('.«)1

THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL AND
AMATEUR WIRELESS” must -have
originated some little dodge which would
interest other readers. Why not pass it on
to us ? We pay £1-10-0 for the best wrinkle
submitted, and for every other item published
on this page we will pay half-a-guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, “ PRAC-
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd.,- 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on everyitem. Please notethatevery
notion sent in must be original. Mark
envelopes ‘ Radio Wrinkles.,”> Do NOT
enclose Queries with your Wrinkle.
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(or other suitable material) along the
bottom of the cabinet, near the back edge,
with five screw terminals placed at con-
venient distances apart, as shown in the
sketch. Make permanent wire connections
between these and the speaker terminals,
and number them similarly. You can then
experiment with various settings quite
easily.—H. PrrrcHARD (Wolverhampton).

A Straight-Line Dial

THIS handy device is made from an old
slow-motion dial from which the

scale has been removed. A piece of iron

WOOD SUPPORT
FIXED TO PANE

IVORINE SCALE

ALY

WOOD SUPPORT
FIXED TO PANEL

OPERATING
ARM

A simple but efficient
device for operating
a straight-line dial.

wire is then clamped under the fixing screw
on the collar, as shown in the sketch. The
length of this arm can be made to suit a
scale of any length; it is.half the scale
length minus 3in. The slow-motion gear
should be placed a short distance from the
panel to allow for free passage of pointer
carriage.

The chief feature of thisdialis Lhat
it is placed at an angle, and is, there-
fore, more easily secen. Otherdetails
of construction are clearly shown
in the accompanying sketches.—
A. BoxaLL (Anerley, S.I.).

An Improvised Radio-gram
Pick-up

VERY ecfficient radio-gram

pick-up can be made by using

a moving-iron loud-speaker unit in

the following way. Cut the reed

to within 1}in. of the moving

iron, remove the cone washers from the
connecting screw, and fix the screw on to
the reed. A needle may now be fitted at
the other end. A suitable arm, as illus-
trated, can be made from a piece of wood
cut to shape, The unit can now be

A simple radio-gram pick-up
made from @ moving-iron
loud-speaker unit.

mounted at an an{gxe of 60 degrees. and
the two leads connected to the set as usual.
—M, PorLver (Luton).

A Wave-change Indicator

USEFUL wave-change indicator is

shown in the accompanying sketch.
Two lamps (red and green) arc mounted
close behind the dial, one terminal of each
being taken to the L.T.-+, while
the remaining two are taken to
the switch, which i1s shown con-
nected to the wave-change switch,

An ebonite rod is mounted in
two brackets (one of brass, and
the other of ebonite) which, in
turn, are mounted on an chonite
base. Three brass contact strips
are made, and mounted, as shown,
one on the brass bracket, and two
on the ebonite bracket, terminals
being fitted to each. Lastly, a strip
of thin sheet brass is wrapped
round the rod in such position
that when the rod is moved to and
fro it cannot touch both outside
contacts at the same time.

To connect vhe two switch rods
together, a thread is put on the
end of the ebonite rod by heating
it and screwing a nut along it,
while the ebonite is still soft. The end
is then screwed in the end of the plunger of
the wave-change switch.

In operation, when the switch is pushed
in, the green lamyp is lit, and when pulled
out, the red light is switched oun, thus
indicating the wavelength band.—R. 8,
McNELL (Dun Laoghaire, Co. Dublin).

EBONITE ROD
BRASS

To RED LIGHT

A combined wave-change and dial lamp switch.
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NIVERSAL A.C./D.C. receivers have
now firmly established themselves
on the DBritish market although,

generally speaking; our manufacturers were
reluctant to introduce them, and rightly
80, as this type of receiver should be more
or less equal in performance to a similar
A.C. or D.C. type, and equally reliable.
Until comparatively recently this has not
been possible, but to-day the universal
receiver can hold its own.

The Cossor universal receiver, Model 369,

"The new Cossor receiver; Model 369, in its beautifully marked
walnu! cabinet, showing the full-vision tuning scale -and neat
arrangement of control knobs.

i8 & recent introduction and is an addition
to the Cossor SBuper Ferrodyne range of
three-valve sets ; although generally similar
to its A.C. brother this receiver has one or
two distinet features,

The H.F. Stage

The first stage is designed round the
Cossor wuniversal H.F. pentode, working
with the same iron-cored aerial and anode
coupling that distinguishes this range of
receivers ; these coils have efficiency quite
above the average, and owe their success
to the particular type of iron core used,
and to the use of litz wire on glass formers.

The detector is also an H.F. pentode
which gives the advantage of high gain,
low coil damping, and minimum high note
cut ; the advantage of the low coil damping
is reflected in the receiver, as it allows
foreign stations to be found without using
reaction.

Although the first and second valves are
pergodes this is not an all-pentode set, as
a stiper-power valve is used. This choice
was made for two reasons, firstly fo elimi-
nate hum. which is liable to creep into the

last stage as the valve must necessarily

have a 40:volt heater. It is Interesting.
to note that the«control grid of this valve
18 brought out to a terminal on top of the
bulb, like a screen-grid valve, as a precaution
against hum.

The second reason for using a triode
output valve is to secure adequate output
with first-class quality at low angde volt-
agess it will be realised that since there

speaker output ecircuit.

in its applica-
Hion.

PRACTICAL AND AMATEUR WFRELESS_

COSSOR
INIVERSAL RECEIVE;

is no transformer, the total H.T. supply is
the mains voltage less the voltage lost
across. ‘the smoothing choke and loud-
On a 200-volt
main the anode voltage would be 170 volts,
or even less; but the output valve in this
set—Cossor 402P—is capable of giving a
really healthy output under such con-
ditions.

The Power Pack

The power pack is designed on generous
lines, and uses the
Cossor 40SUA in-
directly-heated
rectifying valve.
The whole is con-
structed on a thick
pressed steel
chassis, and is
i strongly made in
the best possible
manner. Plugs and
sockets are fitted
i for aerial and earth,
etc., thus avoiding

of the
which s
undesirable on re-
ceivers that may be
used on positively
carthed D.C. mains.

The cabinet is
finished walnut,
with an inlaid panel
of contrasting grain,
and is fitted with
bakelite knobs and
escutcheon to
match. ~ The con-
trols are simple

usual single knob tuning with a concentric
pre-set trimmer knob working a travel-
ling pointer on a horizontal full-vision
wave-band illuminated scale. The other
two controls are variable-mu bias and

| reaction, giving variable control of selec-

tivity and volume; - the wave-change
switch has a position for gramophone in
addition to “off,” and long and short
waves.

Performance

Cossor model
369 acquitted
itself remark-
ably well on
test, and was
well above the
standard ex-
pected from a
three-valve set
of the ordinary
mains type ; 1t
certainly loses
nothing by
being universal

When wused
intélligently
the receiver is
capable of
great selec-
tivity,  using
the volume
and reaction
controls in con-

and consist of the |
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junction with each other. In S.E. London
only one channel was lost on each side of
the local, which is a performance equal to
many superhets. -

Stations Received

The range is equally good, and some
thirty programmes were available at good
entertainment strength and clarity. The
quality of reproduction is particularly
pleasing, and the moving-coil loud-speaker
1s quite free from any signs of distress,
although the volume available is con-
siderable when working on cither .alter-
nating or direct current mains. ¢

Perhaps the most remarkable feature of
this receiver is the complete absence of
mains hum on either type of current supply.
We were so impressed that a special test
was made on some D.C. mains known to
be noisy and unkind to universal receivers.
Once again the precautions against hum
proved adequate as the set was silent,

Provision is made for extension loud-
speaker and gramophone pick-up, and the
instrument, complete with a long mains
lead ard fitted with dual bayonet two-pin
adapter, is listed at £8 18s. 6d., which is a
very moderate price for such an efficient
and. well-built radio receiver.
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SPECIFICATION IN BRIEF

All-

Regeiver 1 Cossor d4-valve Universal
Electric Receiver, Model 369.

Makers : A. C. Cossor, Ltd.

Specificatien : Four Valves, Variable-mu
H.YFY. screencd Pentode, H.F. Peutode
Detector, Super-Power Output and In-
directly-heated Rectifier. Fully screened
super selective iron-cored coils, Single
koob dual-pointer tuning with horizontal
full-vision scale calibrated in wavelengths
1d illuminated according to waveband

ﬁn use. Combination switch for ** on-oif,*
wavélength change and gramophone pick-
up.. Selectivity control-and volume coutrol.
8in. permanent magnet moving-coil Ioud-
speaker of the latest type. Haundsome
walnut-finished cabinet, 133ins, high, 20ins.
wide, 10ins. deep, Provision for extension
loudspeaker.
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Price : £3 18s. 6d.  For D.C. 200/250 volts
(adjustable) and A.CL 200/250 volts (adjust-
able), 50 to 100 cycles,
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OST short-wave receivers use a
detector vglve unaided by any
high - frequency  amplification

beeause it is contended that no useful
amplification can he obtained from such a
slage below about 150 metres. This is not
trae, however. Admittedly, the amplifi-
cation is not as great as can be attained
on ordinary broadeast waves, but at the
same time it is worth while, aud the
amplifier gives the addi-

By

ot e

" EXPERIMENTER ”

PRSP R PR S A R

increased sclectivity, as well as removing
dead spots, etc. In this case the untuned
choke is replaced by a tuned circuit Ly
C, ¢, (Fig. 2). C, and C; have thé same
values as Cs and Cg of the detector circuit,
namely .000025 and .0001 mfd. The
smaller condensers, Cs and C; may be ganged
together ; the two separate .G001 mfd.
condengsers C; and Cs are used for band
setting. No difficulty need be anticipated
in ganging since the H.F.-stage tuning is
relatively flat. g

tionau! advantages of in-

HT+ 80w

creased  selectivity and
gtability of operation.

An Untuned Amplifier

The simplest H.F. am-
plifier i3 untuned. Such a
stoge would be useless on
medium waves. but on
short waves it isolates the
detector from the aerial,
and ‘so removes dead spots
in the reaction control,
where the detector valve

HT+ 120V

H.F.C.a'

ToLFE
STAGE

HT—~

refuses to oscillate owing
to high damping of its grid

LT—-

'1’1

cirenit, and eliminates the
cffeet of a swaying aerial
on the signals received.
1t also gives some amplification.

The circuit is given in Fig. 1. The grid
circuit of the screen-grid H.F. valve V,
consists simply of a special short-wave 4
high-frequency choke L;, made by winding |
fifty turns of 36 s.w.g. d.s.c. wire on a
3-in: diameter chbonite or paxolin tube.
The scrcen-grid valve is coupled to the
detector by means of another H.F. choke
(HE'C)) and a .0001 mfd. condenser C,.
HFC, must have different characteristics
from L, or there is a risk of instability in
the amplifier. C)is a .01-mfd. mica screen-
grid decoupling condenser. A non-inductive
paper component may be used. -

The detector circuit is standard, and the
component values were given in a recent
article in Pracricar, WireLess. Band-
spread tuning is used, C; being .000025
mfd., G, .0001 mfd. and I, and L3 plug-in
coils. Csisa.00015-mfd. reaction condenser
and (g .0001-mfd. grid condenser, R, being
a d-megohm grid leak. HFC, is a short-
wave H.F. choke ; its characteristics must
not be the same as those of HFC;.

‘T'his circuit can be assembled without any
soreening between the H.F. and detector
stages, although the components should not
be crowded. No additional tuning control
is introduced. In fact tuning is simplified,
gince there is no possibility of dead spots-
being troublesome.

Though not so simple to set up. the tuned
H.F. amplificr offers the additional aé-

—Fig. 1.—Circuit diagram of an untuned H.F. amplifier.

Flat Tuning

Owing to this flatness of tuning, however,
it is comparatively easy to use the receiver
without ganging, since the two dials do
-not have to be kept exactly in step in order |

vantages of giving greater amplification and

[ 4

to hear stations over a small band .of
wavelengths. Thus, having selected one
of the bands containing broadcast stations
by means of the band-setting condensers
Cs; and Cs, initial searching is carried out
on the detector band-spreading condenser
Cs, and when a station is heard it is brought

H.F. Amplifiers on Short Waves

makers.

very careful screening bétween the two

' stages.

Careful Screening Necessary

As a rule, it is not sufficicnt merely to
enclose the coils in screening catis or place
a vertical sheet. of metal~ between - the
stages. The whole of each. stagé has to
be built into a separate screening box.
A suggested lay-out-is given i~ Fig.-3.
Individual boxes may be used, in which
case they must be connected together and
to earth by a wire as at A, or the sides
and ends of the boxes can be built up on a
common metal base, in which case A is not
necessary. 16 iy important in both ‘cages
to have separate walls at B ; a side condmen
to -both: boxes oftensl:ads to instability,;
since it 'may actually couple the two stages

| together. The boxed need not be very

large ; 7in. by Bintisia usual size.

It will be noticed that in Rig. 2 the H.P.
stage is coupled to the detector byan H. 1.
transformer. - This is merely to suggest .dn
alternative method to that.shown in Fig. 1.

| Either coupling may.be used whether the

H.F. stage is tuned or not, and experimens-
ing witht different eouplings is very interest-
ing. If the choke ‘coupling of ¥ig. 1 is
preferred for a tuned ‘stage, the same
component values are suitable as were
given for the untuned stage. Fig. 2 also
shows throttle. control _of reaction, again
simply as an interesting ‘alternative, both
throttle and Reinartz control being equally
applicable. When choke coupling is used
with & tuned amplifier, the conderser Cs
and the coupling choke HFE, of Fig, 1
are plaved in the-detector sbage screeming
box, at right angles to the reaction.choke
H¥C, and as far from it as possible,

Plug-in Coils :

Suitable plug-in coils for the H.F.
transformer coupling are sold by various
Should the constructor wish to
make them himself the following data will
be useful. The secondary Lz is wound

by tuning C,. The aerial
is coupled through the
.0001 mfd, semi.variable
coundenser C;.

The main snags that
arc likely -to arise are
instability ‘and * pull?”
If a good deal of energy is
fed back- from the plate
circuit of the screen-grid
valve to its grid circuits

up tomaximum strength \/

-
~—

-
-

-z
~i

the valve will oscillate,
and the receiver cannot
be  tuned. Feedback
insufficient to cause oscil- Lg
lation produces “ pull,”

t.e. tuning the H.F. stage .

) Ao ey
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r000
—L o000y

=

| 1
LR | )

1
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H.T:-l-BOv.
HI+ 120V

ToLF
STAGE

HFC!

to the same wavelength

I”!——-

as the detector stage
upsets : the tuning of
the detector. These two

evils are avoided by

LT+

Fig. 2.—This circuit shows a iuned H.F. stage with transformer
coupling to the delector valve, and throttle cantrol of reaction.
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with 22 enamelled wire, the primary Lg
and resction coil Ly béing wound with 32
to 36 s.w.g.. d.s.c. wire: The formers
are l}in. diameter ribbed ebonite tubes,
unless ready-made ones of special low-loss
material are used; these are preferable,
since they are already fitted with six-pin
base, which is necessary to accommodate
three windings. The approximate number
of turns is ;—

Approximate ’
-wave length range. L, Ly L
17 to 33.5 m. 5 5 3
33.5 to 70 m. .. 9 11 8
70 to 135 m. .. 20 30 15

The primaries L, may either be wound
about lin. from the bottom (earthed) end
of the secondaries Lz or elsc interwound
with the bottom turns of these windings.
The reaction coils are below the primaries.

The H.F.-stage grid coil L; is wound

exactly the same as

Ls. The alter-
native method of
coupling the aerial
by means of a coil
instead of the
condenser .C; is.
shown in Fig. 2 by
the dotted coil Ls;
if this. method is
adopted L, should
havethe samé num- | (
ber of turns as the

primary of the H.F.
transformer Ls, ex-
cept for the largest
coil, when twelve
turns will be suf-
ficient, or standard
four-pin coils may
be used. These are
obtainable for all

n g
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E
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wavelength ranges
from Stratton & Co.
(‘“ Eddystone ).
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—

Fig. 3.—A suggested layout for providing efficient screening.

lmproving Efficiency

In this Article fthe - Author Discusses the Ways and Means of Improving the Quality of Reproduction in

o

ADIO and television enthusiasts often
bemoan the poor quality of the
programmes received on short waves,

and wonder why more information is not
published with regard to improving the tone
of short-wave signals received:

This question of tone is going to be a very
real one when high-definition television
is definitely ready for transmission, for,
ag ig well known, the essential feature for
reception of a high-definition picture giving
first-class detail is a good response to high
frequencies, and there has been some rumour
of the necessity for a high-frequency
response in the . low-frequency amplifier

Short-Wave Receivers.

extending as high as a megacycle! This
‘00005 00005
MFD MFD

100000

The Effect of Choosing Suitable Components is Discussed.

Use Quality Components

Firstly, the components used must ke
of just as good quality in thé short-wave set
as are used in the medium-waver, if toue
is to be good. It is here that many
enthusiasts seem to find trouble, for,
curiously enough, in a short-waver a team
of first-class components often seems to
do more harm than good, causing instability,
*“ threshold ” howl, and other annoying
maladies. This has been found particularly
true of the L:F. transformer which, how-
ever, is the most important link in the
quality chain. The only remedy the writer
can suggest is one which must succeed
in the end, and that is decoupling—using

=

HT 4 pe——O LT,
S —— 0 HT-
In this circuit diagram the components in circles
can be usefully incorporated in a short-wape “=—=0 G B+
receiver for improving quality of reproduction.
would give the owmer of the average electrolytic condensers as lavishly as

straight short-waver much food for thought,
for it is in the top-note response that the
straight short-waver fails.

There are four reasons why top notes
may be cut, and these are as follows:
(1) use of poorly-manufactured com-
ponents ; (2) reaction ; (3) oscillation above
audio-frequency level ; (4) selectivity., It
is proposed to deal with these in the order
given and to suggest some ways in which
each can be alleviated and the quality of
the output of the short-waver improved.

necessary. High-tension, grid-bias,"and low-
tension should all be by-passed and de-
coupled—a matter which is particularly
casily carried out by means of the high-
capacity electrolytic condensers. Assum-

ing ‘that the set is now perfectly stable,
“and capable of a really high-quality output,
it is found that as soon as reaction is applied
—and in a simple short-waver it is essential
that it is applied—it is found that quality
at once suffers, for reaction invariably
cuts the high-note response.

It is in over-

coming this loss, the main cause of short-
wave bad quality, that fortunately quite
an amount can be done. There is at least
one make of transformer on the market—
by Varley——which is specially made with a
rising characteristic at the top end of the
scale, and this is excellent for levelling-up
the response and overcoming the top cut-off
caused by reaction.

. DANISH TRANSMISSIONS

How often do you listen to OXY
Skamlebaek, which relays the Copenhagen
(Denmark) radio transmissions on 49.5
metres (6,060 ke/s) from G.M.T. 18.00 until
23.00 or 23.30 every weckday, and from
G.M.T. 16.00 on Sundays ? Now and again
on special occasions the short-waver is
brought into action in the morning, and
although not of regular occurrence, the
31.6-metre channel (9,493 kc/s) previously
used, has not been totally abandoned.
The call is one we regularly hear from
the Danish long-wave station: Kalund-
borg-Kobenhavn og Denmarks Kortbolgesen
der, and the interval signal the familiar
carillon on the musical-box. Although the
aerial power is only 500 watts, OXY is one
of the best stations to search for; the
signals are clear and you will find its modu-
lation excellent.

When you have logged the Dane, make a
special effort to find VQ7LO, Nairobi
(Kenya Colony). The search must be
started in the early evening hours, as at
the latest the station closes down at G.M.T.
20.00. The wavelength is the same—
within a hair's-breadth—as OXY, i.c.,
6,060 lkefs, but I have been able to
separate them at times. As a rule, .the
first call is put out at G.M.T. 16.00, and
as the announcer possesses a pure English

‘accent you cannot mistake the broadcast

for one from across the Atlantic. It might
be worth while to give the dial a twist
between 10.45-11.15 on a Monday, Wednes-
day, or Friday, or on a Tuesday between
08.00-09.00, or Thursday between 13.00-
14.00, but the channel is not a favourable
one for these daylight hours.

R
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which is more difficult to assess
than the probable range (in miles)
over which a receiver will be effective.
It is for this reason that, in describing
the results obtained with the various
PRACTICAL AND AMATEUR WIRELESS re-
eeivers, we never state the distance over
i which the set is operative, In many in-
. stances we dosay that such-and-such a sta-
tion or stations has or have been received
’ on the loud-speaker when testing the set
‘in our laborstories, but we are always
Y careful to point out that this does not
indicate the actual capabilities of the
j instrument, although it does serve as
a comparison with other receivers tested
on the same aerial.

! l *HERE is probably nothing in wireless

I g S G QI MU .

3 Transmitting Power
’ It uged to be the custom in the very
icarly days of wireless broadcasting to
i state the approximate range of a rcceiver,
.. hut at that time conditions werc somewhat
different ; for one thing there were fewer
i stations in operation and those there
Y were operated on similar power inputs.
’To-day, however, the power used by
i the  better-known {ransmitters varies
!fmm fess than 1 kilowatt to at least
{ 150 kilowatts, so that, although a trans-
"mitt(:r using the first-mentioned power
¥ might be easily reccivable at 50 miles,
one using the higher ‘power would pro-
i bably ecome in at similar strength on the
same receiver at a distance of 500 miles
j or more. .
i The question of transmitter power
is by no means the only point to be con-
‘sidered, however, and the situation of
3 tho acrials of both the receiver and trans-
.mittcr can have an equally-pronounced
offect.  As an example of the effect of
these points mention might be made of
b a numiber of tests which were carried out
in the ecarly part of 1933, when there
were very few British broadcasting
¥ stations in operation. It was found that
with a receiver situated at equal distances
i from Newcastle and Birmingham the
¥ latter station could be received at com-
fortable strength with a single-valve set,
D whilst the latter was generally inaudible.
On the same receiver used in the same
’ conditions it was observed that the signal
iat.mngth from the Bournemouth and
Y Glasgow transmitters was greater than
that from either of the nearer stations
.montioned, whilst the London transmis-
sions came through at a strength some-
where between those of Newecastle and
Glasgow. Despite the fact that all of
the stations in question were working
’with approximately the same power
i the difference in- reception was most

marked, and could certainly not be

VORI S A - o)

A Short Article which Explains the Difficulties of Describing any Receiver in
Terms of the Distance Over Which It Will Receive,

accounted for by the distances separating
the transmitter and receiver.

Reasons for the Differences

After carefully making a note of the
average signal strengths from the various
transmitters, a large-scale map was
obtained and lines drawn from the receiver
to the variousjtransmitters. This being
done, the *‘‘path” of the signals was
carefully examined in an attempt to find
what geographical differences existed.
Unfortunately, it was not possible to
pursue these experiments as far as would
have been desirable, but it was definitely
cstablished that smoky towns, high hills
(especially when containing mineral beds),
rivers and valleys did appear to have
varying effects. The reason is probably
that a smoky atmosphere or a mineral

_| ductivity of the sea water.

bed, or cven a river acts as a conductor
in such a way that the electro-magnetic™

‘ POPULOUS AREA

A hypothetical skeich map showing how the range of a trargsmittelr varies Oof the case it is
according to the surrounding country. The fwo roughly-circular lines POssible to give

join together points at which signal strength

approximately the same. :

currents which comprise the transmitted
signals-are caused to leak away to earth.
In the same manner it is easily conceivable
that tall buildings, particularly those
built around a steel framework, may act
as earthed aerials and so conduct away
an appreciable amount of the energy
which would otherwise be available for
actuating the receiver.

The above suggestion that rivers may

(0

cause signal losses may be open tof
challenge, since it is an accepted and j
proved fact that the range of .Wireless!
signals is considerably greater over the

sea than over land. At the same time, i
however, the absence of hills and mineral 2
deposits near the surface may have a
far more pronounced effect than the con-

What Affects the Transmission ?

It might be easier to appreciate the
points raised above if reference is made
to the illustration on this page, which is:
a form of sketch map showing the hypo-
thetical range of a.transmitting station.
Two lines are . drawn round the trans-
mitter to join together all points at which !
signal strength is the same ; the first one §
is taken.at an average distance of ten j
miles from the transmitter, the second!

) () D ) D () D ) 4D () T A ()

being at an average distance of twenty |
miles. It is very evident that the lines i
by no means follow even an approximate !
circle, but take a very irregular path. {
Hypothetical reasons for the wuneven
« distribution . are suggested by the ¢
towns, hills, etc., whilst it will further be
seen that the range is-somewhat greater
along an imaginary line drawn through
the transmitting aerial. This would not |
apply in the case of many modern aerial ;
systems which are often arranged sol
as not to. have such marked directional §
properties. ) :

When it is considered that similar Q
maps could be prepared to show how §
the range of the receiver varies in different §
directions there is no difficulty in appre- ¢

_ ciating the fact

|
|

that range of re- 3

ception can be a ¥
very variable §
factor. The posi- 3
tion s madeg
still more diffi- §
cult when it isz
understood thatg
the “rangelines ”
might follow an ;
entirely different &
path during hours
of darkness than
. they do in day-
light, and when
the -“guestion of
fading and reflec-
tion of wireless
waves from the ;
upper atmosphere
is gone into,

(€T {1 (D) TR {

Rough Approx-
imations

Having  con-
sidéred the more
theoretical aspect

from the transmitler is YOIy approximate
X information con-

cerning the type
of receiver required for reasonably reliable
reception over varying distances. In so
doing an average receiving aerial
must be assumed, and by an *“ average”
acrial is meant one which is not less than
about twenty feet high. In this con-
nection, however, it must be explained
that local conditions, and the position
of the aerial with regard to neé.-rbyﬁ
(Continued overleaf) 3

() SRR QT { T ) LI | G- S () () D | D ) <IN -2 () G- § <SS )
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. ) (Coglinx«ed from previous pagg)
buildings and hills is" generally of far
‘ereater importance than mere height
from the ground. L L
© Generally speaking, a det.-L.F. receiver
“¥will provide - satisfactory loud-speaker
reception at distances up to twenty
” i miles from a main -B:B:C. station, -For
! distances up to 100 miles a single H.F.
{ stage is required’ for similar reception,
jand up to 200 to 250 miles two H.F.
! stages are .necessary to ensure the same
results. For greater distances a super-
i heterodyne receiver is a practical essential.
? We realise that we are treading on dan-
gerous ground in mentioning any figures
i at all,, and we request any reader 3vho
¥ built, say, the Hall-Mark Three to refrain
{ from writing to say that our figures are
isafdly incorrect because he regularly
$listens to Rome. In the same way we
) prefer ‘that builders of the Fury Four
'i-Supe’r, for ‘example, should not point
Fout that theyare able to listen to American

D () ) ()

| medium-wave stations whenever they

iwish. ' s = w

2 At the other end.of the scale there will i

§ probably be a number of more critical
j listeners who will say that.although they.
: can easily receive dozens of transmisssions
fover distances exceeding 200 .miles, it
-2 1s impossible to obtain.real “ quality ”
i ! reproduction from any station more than
thirty miles 'from their aerials, regardless

7 of the receiver in use. There-are many
!points of view in connection. with. this
§ question, and it is probably. true that
7 anything approaching ‘perfect reception
! cannot be obtained from any other than

| the local station. .But.this is.off-set by |

; the fact that the average receiver does-

¥ not give perfect reproduction.in any case,

§ so that the difference between the results (7,140 kojs);

; obtained - from the local station and
‘!ﬂfrom, say, Prague is so slight as to be

) of little importance.
MODULATION EFFECTS

HE first of these is what is known as
“cross modulation.” Tordistertion-

D) () ) a—-( )

i less amplification it is, of course, necessary |

of the

ito work on the straight portion
valves,

characteristics of the amplifying
and this applies to. H.F. stages as well as
§ L.F. stages. Now it so happens that a
¥ certain amount of curvature exists in the

! coaracteristics -of ““ straight ” screen-grid |

iz}n‘d screened pentode valves, so that,
_ { particularly when strong signals are being

| received, there:is liable to -be a certain

iamo‘unt of rectification and distortion.

2 If a strong interfering signal occurs on a

wavelength adjacent to the “ wanted ”

i signal, ~the  unwanted signal may be
" ¥ rectified owing to this curvdture, and the
_audio-frequency portion thereof may then
modualate the * wanted” carrier, giving
¥ risé to * cross talk:”

The more selective circuits minimise

i this effect, but the most satisfactory
2 solution is the use of-a variable-mu valve,
{ which has a long straight “ tail” to its
ichamcte‘ristvic and, at the lower sensi-
dtivity' adjustments,- can handle quite
powerful signals without rectification.

There is-one particular form of hum
which is definitely tunable, and occurs at
its worst at certain scttings of the tuning
| condenser. This is known as * modu-
? lation hum;” and is due to the presence,
§in the mains supply, of a high-frequency
i component which, in itself, is modulated
by the mains frequency.

)< { )G )-S>
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URING the past ten days or so there
has been considerable activity in
the” band extending from, roughly,

: 40 to 50 metres, and on many nights it

¥ has been possible to listen to a number of

1 South American transmissions. In particu-

: lar, the broadcasts from Colombia, Véne-

Y zuela, Ecuador, and Costa Rica have been
logged at a readable -strength. It will

z be worth while devoting & short period

Y nightly to this portion of the wave band
until British Summer Time is introduced,

z when some of the transmitters may be due

Y to change over to other channels.

) () () S ) 4

!Moscow and Colombia

To facilitate a search, take three jumping-
off points on the dial, namely, the 40-metre
s amateur band, then CTIGO, Parede
1 (48.4 metres), and as a-limit the Moscow

transmission on 50 metres.” Even ‘above
= this reading you may pick up a few trans-
! missions, as some of the South Americans
iare working comparatively long . wave-
7 lengths. "Just below the amateurs' (41.1 to
! 42.86 metres) one station "heard
i HJ3ABD, Bogota, Colombia, a 100-watter,
s on 40.55 metres, which announces itself
! as “ Colombia Broadcasting ” and -works
i between midnight and  03.00 G.MT.
: In the band itself if amateurs are -not too
¥ numerous, espécially in -your -neighbour-
i hood, you should manage ‘to find - Radio
: Manizales, also of Colombia, on 42 metres

Y In the call possibly & mention may be made

: adopted as a slogan. (In parentheses, I
!may add that a correspondent informed
| me that Tenerife (Las Palmas) EA8AB, is
< still working on Tuesdays, Thursdays, and
! Saturdays between G.M.T. 23.00 and
midnight on 41.9 metres (7,160 ke/s), but
z it has not yet appeared in my log).
! Another transmitter of which reception
has been made in the British Islesis VP6YB,
: Barbados, on %2.44 megei\sd r—([‘7,0272 ke/fs) ;
Y the time was between G.M.T. 21.45 and
1 22.15. In this case all announcements were
i made in the English language.
On 44.71 metres (6,710 kec/s), which is

= () e

: Point (New York) commercial trans-
! mitters, TIEP, San José, Costa Rica,
| now operating on 500 watts, is a *“ possible ”
i between G.MLT. 00.00-03.00. Call in
! Spanish, including: slogan: La TVoz del
| Tropico (Voice of the Tropics), and repeated
7 in KEnglish. The owner, I understand, also
! works the amateur station TI2EP, on 41.43
! metres (7,238 ke/s).

| Venezuelan Transmissions

| YVQ, Maracay (Venezuela) on 44.96
 metres (6,672.5 ko/s) is a 20-kilowatter, and
¥ the national short-wave. station of the
§ Venezuelan Government, but it has been
i heard relaying programmes broadcast by
Y the Caracas medium-wave transmitters.
§ The star broadcast of the past week has
E been, without ' doubt, YV6RYV, Valencia
¥ (Venezuela), which, hitherto operating on
§ 49.75 metres, has now come down to 46.1
imetres, probably to ayoid being jammed.
¥ Although the airline distance from London

is approximately 4,800 miles, the signals

was |

try for this station -any-| Sociedad - Anonima Radio Caracas.

i Sunday before G.M.T. 22.00 or on Wednes- "
z days or Saturdays- between - 00.30-03.00.

of La Voz de Caldas, which has been

immediately above a number of Rocky "

LEAVES FROM A
- SHORT-WAVE LOG

By J. G. ABRAHAMS

are received on the loud-speaker. If you
succeed in tuning in you will not fail to
identify the broadcast, as the call given out
every thirty minutes is always preceded
by five notes on gongs. The station seems to
be at its best between G.M.T. 22.45 and
23.45 or so. Initsimmediate neighbourhood
another Colombian station has turned up,
namely, HJS5ABD, Cali, on 46.22 metres
(6,490 kefs). Here we have a Spanish call
only (phon): Achay bay hota sinko ah bay
day (HJ5ABD), La Voz del Valle, and as
an interval signal it has adopted the
crowing of a rooster somewhat akin to the
one used by Radio Vitus, Paris, on the
lower band of the medium waves.

HJ1ABB, Barranquilla (46.53 metres)
is now an old stager and its reception in
London has been fairly regular. The gaps
between musical items or talks are filled
with the striking of four bells, alternately
one high and a low note. Sometimes the
call HJ1ABA is added ; this denotes that
a programme is being relayed from the
local miedium-wave broadcaster.

Caracas - .

If you log the above your next capture
may be YV4ARC, Caracas, on 47.06 metres,
which is ci the air nightly from G.ML.T.
21:30 to 03.30...Note the call which is

_broadcast very slowly: Estacion yay vay

cuatro: erray say-(YV4RC), or, at times:
Essay ok erray (S.A.R.), which stands for
Now
this-is where .your exact condenser reading
of -CT1GO, Lisbon, 'will assist you, as
immediately below by careful tuning you
should try for CO8GC, Santiago de Cuba.
Its- exact channel is 48.23 metres (6,220
Ic/s). - Although the greater part of the
broadcast is given in Spanish the call is
frequently repeated in English: The
Santiago Experimental Short-wave Station.
Time to start a search, roughly G.M.T.
22.00, as Cuban local time is five hours
behind ours. Within a fraction of a degree
above CT1GO we may look for HJ3ABE,
Bogota (48.58 metres) which, although
only 50 watts, has been logged several
times this winter. The chimes used between
sections of the radio entertainments are
reminiscent of the N.B.C. signal (three
notes), but from the studio you will hear
alternately a man 4nd woman announcer.

The channel used by CSL, Lisbon (48.78
metres) having been vacated on some days
by this station for 49.34 metres (although
49.7 metres was actually given out), it
permitted the logging of YV3RC, Caracas,
which now makes itself known to listeners
by four notes of different pitch.

The Wireless Constructor’s
ENCYCLOPAEDIA

BY F. J. CAMM § 3rd /

Lditor of “Practical and dmnateur Hian 5
Wiradess ™y Edition ™ net.

Wireless Construction, Terms and

Definitions explained and illustrated
in concise, clear language.

From all Booésel/ers, or by post 516 from
George Newnes, Lid., 8-11, Southampton
Street, Strand, London, W.C.2.
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%k ADAPTER

An Efficient Instrument whlch can be used as a Detector Unit with Battery

*

or AC. Receiver, or as a Superhet Unit

HIS ad&'pter converts an ordinary
_receiver, either battery or A.C.
mains operated to short-wave re-

ception, and may be used either as a
complete detector unit with reaction or as a
superheterodyne unit. The wavelength is
-13-52 metres with the two, coils supphed
The red spot coil covering from 13-26 metres
and the white spot coil cov ering 24-52

.metres.

.The superheterodyne mcuhod of con-
nectlon is advised where poss1b1e. but this
is only possible where the réceiver has one
or more screen-grid high- fréquency stages,
and providing your set covers the long
waves, - i.c.,- -1,000-2,000 metres. If the
receiver does not employ screen-grid high-
frequency stages, the detector method of
connection must e employed.

Where the receiver
employs  either a
screen-grid, or a
7-pin tvpe detector
valve, the adapter
can only be used as
a- superheterodyne
unit, but the unit
works at its greatest
cfficiency when em-
ployed in conjunc-
tion with receivers
cquipped with either
two stages of
L.F. amphﬁcatlon or
more stages of H.F.,

no matter “hether
battery or mains
operated.

When used as a
detector unit, in
conjunction with the
simplest detector
and 2 L.F. receiver,
the results equal
those obtainable.
from any 3-valve set .
designed solely for short-wave reception.

As a Detector Unit with Reaction

When using the adapter with an A.C.
receiver the following adjustments must
be made: Remove the back of adapter
and insert the red wander plug in the
black socket. (The plug is attached to the
aluminium support of the tuning con-
denser.)

For use with battery receivers p]ace the
red wander plug in the red socket.

Next remove the detector valve from
the existing receiver, and place it in the
adapter valve- holder marked Valve.”
Place the 5-pin plug attached to the
adapter into the detector valve socket of
your set from which the valve has just
been removed. Should the valve-holders
be of the 4-pin type, the centre pin of the
plug may be removed by unscrewing with
a pair of pliers. Now plug one of the coils
into the coil-holder in the adapter.’

In the case of battery-operated recciver,
the red and black wires on the 5-pin plug
should be connected in the correct order
of polarity, i.e., red wire to pin corre-
sponding to L.T.+ on receiver, and black
wire to L.T.~ on receiver. If any
difficulty “itideéciding thc polarity is ex-

A three-quarter front view of the adapter,
showing the neat panel lay-out.

~

perienced, the cffect of reversing the .red
and black wires on the 5-pin plug should
be tried ; it will be found that one dircction
gives much better results than the other.
The aerial should be transferred from your
receiver to the ““ A socket of the adapter,
and a length of rubber-covered wire
connected from the “KE” socket to the
earth terminal on the receiver, lcaving
the outside earth wire connected to the
receiver. The socket marked “ 0O is
ignored when using the detector method.

Operating Details

After the adapter has been connected
and the receiver switched on, only the
controls on thejadapter are used the re-
ceiver controls being ignored. If the
reaction knob (the right-hand knob) is
rotated in a clock-
wise direction, &
point will be reached
when a rushing noise
is heard, and if the
.main tuning dial is
_rotated slowly by
mcans of the small
‘concentric knob,
signals should be
heard. As the main
tuning dial is rotated
from zero to maxi-
mum, the reaction
(richt-hand Lknob)
will have fo be

order to keep the
adapter 'on the ve rge
of oscillation, . and
it will probably be
found that in certain
parts of the scale
the adapter will not
oscillater These dead
spots arc caused by
the natural wave-
the acrial, and can be
overcome by adjustiuent of the series
acrial condenser (the left-hand knob).
This is at maximum when turned hori-

length of

. zontally. to the right, and minimum when

turned horizontally left. In the ecvent
of difficulty in.obtaining reaction this
should be decreased.

Using the Adapter as a Superhet
Unit’
When using the DB.T.S. - short-wave
adapter as a superhet unit with either

battery or A.C. mains receivers, should
the recciver be fitted with two stages of

H.F. amplification, either valve may
be used for inserting the plug. If the
construction of the receiver does not

allow the fitting of the plug to one of the
H.F. valve sockets, then any valve other
than the A.C. rectifier will do. ;

The maroon-coloured lead is used to
obtain a supply of H.T. current to the valve
in the adapter, and good results are usually
obtained when this lead is connected to
the screening grid of one of the H.F.

valves, and the unit is sent out with the

maroon lead connected to the sereen pin

(Continued overleaf)
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o W I I Y THE B.T.S. SHORT-WAVE ADAPTER | the aerial terminal of the main_receiver.
’i/// ;//% % % 5// /;/// /// %/ é% (Continued ; A length of wire must be connected between
///Z % 7 % 5% 5/4 ! g /// Zé - ontinue ﬁ‘,).m Mmous. e earth términal of set and _earth terminal of
7 VT m T G mad of 2113 B-pti;n pl}ﬁl‘g;; lsiv-biéh makes this con- | unit, leaving the earth wire connected to

oYY S nection automatically, our receiver.

% ;//% ?% % ;//Z " In those cases where- it is impossible to IS; . C 1

% %% % 7 % % % employ the plug in conjunction  with | Neaction REaS . .
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| however, has

used with any other valve, then the maroon

lead must be. removed from the anode

pin of the plug, and attached to.another
point where H.T. current is available.
Such ‘a point is the side terminal of the
pentdde valve (or where choke or trans-
former coupling of the output valve is not
used) to the L.S.— terminal of the receiver.
In some cases good results may be obtained
by connecting the maroon lead to the anode
terminal of the S.G. valve, but this is not
always so; geverally speaking any H.T.
point may be used, and where an alternative
point is available, it is as well to test out

. both, so that best results are finally

obtained.
In those cases where the main receiver

“will not operate with.lid open or back

off, it is essential to provide an aperture
through which the leads from the unit
must pass. The main recejyer should be
switched on to the long-wave range and
tuned to the highest wavelength possible,
‘which, in the case of the average receiver,
is in the vicinity of 1,800-2,000 metres.

| Should the receiver have more than one

tuning control, excluding reaction or
volume controls, all circuits should be
tuned to maximum wavelength. The
receiver should be .tuned to its most
sensitive condition, but must not be
oscillating. Transfer the aerial lead from
the main receiver fo the aerial socket of
the unit and connect the “ O socket to

small knob on the right-hand side of the
adapter—should be decreased yntil a point
is reached wheré signals should be evident.
upon rotating the main tuning condenser,
using the slow-motion centre knob for this
purpose. The adapter is now oscillating,.
but the whistle usually heard when tuning
signals will be absent. This adjustment
should hold over a large scale. The
reaction control should not be advanced
beyond a point where signals are heard,
or a continual howl will result. Should
no signals result with the reaction control
fully in, the series aerial condenser (left-
hand knob) should be adjusted. This is
at maximum when turned horizontally
to the right and minimum when turned

horizontally left. In the event of difficulty
in obtaining reaction, this should be
decreased.

The price of this adapter is 52s. 6d., and
any further particulars concerning its
operation can be obtained from the manu-
facturers, British Television Supplies,
Limited, Bush House, London, E.C.2.

Dual-purpose Components: A Correction.

In the article under the above heading,
which appeared in our issue for March 9th,
it was stated the resistance offered by a
2-mfd. condenser to frequencies of 1,000
ohms is only about 80 ohms. This should,
0{1 course, read 1,000 cycles, and not 1,000
ohms.

AUTO-BIAS PROBLEMS
(Continued from page 42)

one slight disadvantage,
namely, that the negative side of the output
circuit is at.a positive potential above
earth to an extent equal to the bias voltage.
Should, therefore, the speaker or its
transformer be inadvertently earthed, or
should a fault to earth develop, such as a
breakdown in the transformer insulation,
this would have theeffect of short circuiting
the bias resistance, and the output valve
would probably be ruined through running
it without grid bias.

The. last illustration (Fig. 5) indicates

| the circuit. of Fig. 3 arranged for a directly-

heated output valve. The centre tap of
the filament transformer is connected to
the common cathode bus-bar. This circuit
must, of course, be used for all directly-
heated output valves.

Satisfactory for Pentodes

At this point it is as well to note that the
circuits given in Figs. 1 and 2 arc quite
satisfactory for  indirectly-heated. output
pentodes. In such valves the load im-
pedance is always very high compared with
the bias resistance; the. former being usually
of the order of 8,000 ohms and the latter in
the neighbourhood of 500 ohms. Thus, the
loss occasioned by including the bias resis-
tance in the output circuit is quite small
and certainly not worth worrying about.

Listeners sometimes find it diffcult to
understand the reason for, and the operation
of, the grid decoupling circuit as shown in
severalof the grid-bias diagrams. Referring
once more to Fig. 1, it will be agreed that in
addition to the D.C. voltage drop across the
bias resistance, R, due to the mean value
of the anode current, there is also an audio-
frequency voltage drop due to~the audio-
frequency variations of the anode current.

This sudio-frequency voltage drop is also

applied to the grid of the valve »ig the
secondary winding of the inter-valve
transformer. Now the A.C. drop across R
is in opposite phase to the signal voltage,
and therefore it tends to reduce the effective
signal.. Owing to the presence of the
condenser in ¥ig. 1, the higher audio-fre-
quencies are by-passed and do not affect
the signal seriously ; but the lower audio-
frequeéncies are certainly badly -cut. By
including the decoupling resistance, D.C.R.,
as in Fig. 2, which is generally of 50,000 to
100,000 ohms resistance, the impedance of
the path R, plus D.C.R. to all frequencies,
is made greater than the shunt path

=, T+

Fig. 5.—The
circuit shown in
Fig. 3 modified
for a directly-

heated valve.

Common

Calnode

Busba?
represented by the condenser, so that the
loss of effective signal is avoided, the A.C.
component being practically confined IEO
the . .resistance. In other words, the
resistance D.C.R. and-the condenser operate
exactly as'the ordinary decoupling schemés
Ju)se,d‘i the anode circuits. of valves::
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RADIO CLUBS e o
AND SOCIETIES

Cluh Reports should not excced 200 words in length
and  should be reccived First Post each Monday
mornfyg for publication in the following weel’s issue. |

THE CROYDON RADIO SOCIETY

I\ R.F.J. CAMM, Editor of PRACTICAL AND AMATEUR

¥1 \WIRELESS, Jectured on ““ The Constructor, and

the Press”’ to the Croydon Radio Society, and the

Short-wave Radio and Television Society of Thornton
- Heath, in St. Peter’s Hall, Croydon, on Tuesday,

March 12th.

He stated that even now a revival in club and
amateur interest was taking place, the great search
for quality reproduction and the imminence of tele-
vision being responsible. He knew as a fact that the
Croydon Society’s attendance was to-day three times
what it was five years ago, and considerably more
than at any ‘“ boom’ period. There was always a
thrill in making one’s own receiver, and time and
trouble could he spent on it which were impossible
in the mass-produced article. Thus there were some
very marvellous home-made receivers in existence,
cach incorporating a pet * whim*’ of its owner.

Mr. Camm urged that members of the two Societies
should preach the gospel of home econstruction, and
by o doing educate the public to appreciate how good. |
radio reproduction could be. Not the least interesting
part of the evening was the discussion on how the
ideal teehnieal wireless journal should be run, and he
welcomed this opportunity of hearing views fromn
typical readers of PRACTICAL AND AMATEUR WIRELESS.
Indced, many a hard knock was given and taken in
the arguments, which showed that in Croydon and
Thornton Heath at least the amateur movement was
not so dead as was usually supposed, Finally, the
chairman, Mr, W, J. Bird, thanked Mr. Camm for so
refreshing a lecture.

‘Hon. Sec. the Croydon Society : Mr. E. T. Cumbers,
Maycourt, Campden Road, South Croydon.

Hon. Sec. the Thornton Heath Society : Mr. J. T.
Webber, 363, Brigstock Road, Thornton Heath.

SLADE RADIO
THIS Society held their first meeting in their new
room at the Shakespeare and Dickens, Edmund
Street, This will be their new headquarters for the
future. A member, Mr. J. Wally, gave a talk about a
new receiver he had just built. It could bLe operated
by remote control, which consists of a small box
having tuning, volume, and selectivity controls. It
would be possible to conceal the set in a cupboard,
leaving the remote control attached by means of
about 6ft. of screened wires, anl thus dispense with
the necessity for a cabinet. Alterations to the set
were not likely to prove difficult, and almost any of
the parts could be home-made. There were no ganged
condensers, and there appeared to be no part that
an ordinary constructor could wnot build without
difficulty.—3Ion. Secretary, Chas. Game, 40, West
Drive, Heathficld Park, Handsworth.

INTERNATIONAL SHORT-WAVE CLUB (LONDOMN)
HE members of the London Chapter were afforded
another treat when at the meeting held on
Friday, March 15th, Mr. S. A. Stevens, B.Sc., gave a
lecture entitled ‘° Westinghousc Metal Rectifiers.”
Mr. Stevens paid particular attention to Westectors,
and with the aid of some very interesting lantern
slides illustrated the use of these rectifiers, which
included replacing the detector valve in circuits having
one or more stages of H.F. amplification.—A. Bear,
geﬁr%nry, 10, St. Mary’s Place, Rotherhithe, London,

4

To save readers ftrouble, we undertake to send on
catalogues of any of our advertisers. Merely state, on
a postcard, the names of the firms from whom pou
require catalogues, and address it to ** Catalogue,”’
PRACTICAL AND AMATEUR WIRELESS, (eo. Newnes,
Ltd., 8-11, Southampton St., Strand, London, W.C.2.
Where advertisers make a charge, or require postage,
thts should be enclosed with applications jor catalogucs.
No other correspondence whatsoever shoull bz enclosed.

BARGAINS IN PLENTY
HIZ new catalogue issued by the Electradix firm
consists of no fewer than seventy pages of closely-
printed and well-illustrated matter, and will prove
of considerable assistance to all wireless enthusiasts,
The firm is able to offer numerous remarkable bargains.
They have, for instance, a limited number of cesium-
type gas-filled photo-electrie cells whose usual price
is £5 10s. each, but which they are prepared to dispose
of for £1 hs. Many experimenters will welcome this
opportunity to obtain one cheaply. Also stocked
is the British Talking Picture company’s potassium
photo-electric cell at 15s. A remarkably fine range of
dynamos and motors is also listed, and, in fact, it
would be hard to find any piece of electrical apparatus
of the kind in which the amateur is interested that has :
Leen omitted, and-eteén in this remofe circumstancead] et s
quotation can usually be made by return of post.
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Iron-core Band- pass Three (8@, D

QP21) June'34  WM362
1935 £6 Gs. Battery Three (bG D

en Oct. '34 WAM3T1
Gra‘duating to a Low-frequcncy v

Stage (D, 2LF) .. .o Jan, '35 WDNMM378

Four-valvers : Blueprints, 1s. 6d. each.
65/- Four (8G, D, RC, Trans) Out of print - AW370
“* A W.” Ideal Four (28G, D, Pen) 16.9.33 AW402
2 H.P. Four (2SG, D, Pen) Out of print ANW421
Crusaders’ A V.C. 4 (2 HI',, D,

QP21) .. 18.8.34 AW4L5
(Pentode and Class-B outputs for X

above : blueprints 6d. each) .. 25.8.34  AWd4454
Quadradyne (2SG, D, Pen) . Feb.’32 WNM273
Calibrator (SG, D, RC, Trans) .. 0Oct.’32 WM300
Table Quad (SG, D, IRC, Trans) Now,’32  WM303
Calibrator de Luxe (SG, D,

Trans) Apr. 33 WAM316
Self-contained Four (SG D LF

Class-B) . Aduyg,’33  WHM331
Lucerne- StmmhtI‘our(SG D, LI‘

Trans) . Feb. "84 WM350
£5 5s, Battory Four (H F., D

2LF) . Feb, '35 WM381
Flve-vaivers Blueprm!s, Is Gd each.

Super-quality Five (2 HF, D, R

Trans) .. .. MaJ 33 YWAi320
New Class-B Tive SG, D Lr,

Class-B) . Nov.’33  WM310
Class-B Quadradvne(2 SG D, LF

Class-B . Dec. 83 TWM344
],9%5 bupm Five (Battery Super- . -

s o o . Jan. '35 WM379
Mains Ogerated.
'(Tj,wo-vallvirs ﬂ?lueprmts ;1% e4ch. “'[4703
onsoelectric Two (D .G, .23.9.83 AWAQ
Economy A.C. Twrﬁ” D, Tra‘i’)As)AC Fane 82 W80

et s
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Three-valvers : Blueprints, 1s. each.
Home-lover’s New All-electric

Three (SG, D, Trans) A.C. ..
S.G. Three (SG D, Pen) A.C. ..

AW383
AW390

25.3.83
3.6.33

A.C. Triodyne (SG D, Pen%)A .C.r 10833 AW399
A.C. Pentaquester (HF Pen, D,

Pen) A Cq £ 3 23.6.34 AW439
D.C. Calibrator SG D, Push- ull

Pen) D.C. ( Q pG' July'33 WM328
Simplicity "A.C. Rs 1o<rram SG,

DD Pen)) AC. ¢ Oct.’33 WMS38
Six-guinea AC/DC Fhree (HI‘ Pen . N
MD Trans) A.C./D.C. (H]: P L July 3¢ WM364

antovani A.C. Three en,

D Pen) A.C. o . Nov.’ WM374
Four-valvers : Bluepnnts, ls 6d each.

A.C. Melody Ranger (8G, DC, RC, N

Trans) A.C. Out of print  AW380
AC/DC StralfrhtA V.04 (2 HF D, 3

Pen)A.C. /D T 8.9.34 AWLLS

a rans
AC. é}u dradyue (ZSG D ) 9 W27
AII Metal Four (ZSG D, Pen) A. C July ’33 \\:M§29~
WM. A.C./D.C. Super Four .. Feb,'35  WM382
SUPERHETS.
Battery Sets ¢ ‘Blueprints, 1s. 6d. each.

1934 entury Super .. 91233 AW413
Super Senior e o1 Qct.’31 WM256
1932 Supgr 60 . Lo Jan.’32 0 WM269
Q.P.P. Super 60 ', : . Apr.’33  WM319
““W .M. Stendde .- oo .7 Oct.’34 \\’MSZ:}
Modern Super Senior .. .. Nov.’34 - WM3T5
Mains Sets : Blueprints,1s. 6d..each.

1934 A.C. Century Super, A.C. .. 10.3.34 AW425
1932 A.C. Super 60, A.C. .. Feb.’32 WM272
Seventy-seven Super A.C. .. Dec.’8 WA3B05
“ W.M.” D.C. Super D.C. .. May 33 WM321
Merrymaker Super A.C. .. .. Dec.’33 WM345
Heptodo Super Three, A:C. . May’34  WH359
“W.M.” Radiograny Super, A.C.  July’34 WM366
WAL btenode Al .. .. Sep.’34 WM370
PORTABLES.
Four-valvers : Blueprints, 1s. 6d. each.
‘General-purpose Portable (SG, D,

R.C., Trans) - Our, of print  AW351
Midget Class-B Portable (SG

LF, Class-B) 20.5.33 AW389
I[ohdav Portable (SG D LF .

Class B) . 1.7.33 AW303
Family Portable (HF D RC

Trans) . . 22,034 AW447
Town and Country "Four (SG D

RC, Trans) .. Bay’32  WM287
Two H.IF. Portable (9 SG, D,

QP21) . June’3l  WM362
Tyers Portable (SG D 2 Trans) Adug.’34  WM363

SHORT-WAVERS. Battery Opzrated.
One-valvers : Blueprints, 1s. each.
S.W, One-valve ., 0o Outof print  AW329
S.W. One-valve for America Out of print  AW420
Roma Short-waver 0o . .10.11.34 AW4L52
Two-valvers ¢ Blueprints, 1s. each. !
Home-made Coil Two (D, I§en) .. 147,34 AW-440

Three-valvers : Blueprints, 1s. each.

World-ranger Short-wave 3 (D
RC, Tmns)

L\penmentcrs -metre Set D,
Trans, Super-regea) 0o . 30.6.34 AW438

Experimentcr’s Short-waver .. Janr. 19,735 AW4GS

Short-wave Adapter .. Dee, 1,3+ AW4H6

Superhet, Converter . Dec, 1,°3+ AWL57

Four-valvers : Blueprints, 1s, 6d. each.
‘““ A.W.” Short-wave World Beater

Out of print AW355

(HF Pen, D, RC, Trans) . 2631 AW436
Empire Short-waver (8G, D, RC,

Trans) .. . Mar.’33 WM318
Superhets : Blueprlnts, 1s. 6d. each.
Quartz-crystal Super .. Oct.'34 WM372

Mains Operated.

Two-valvers : Blueprints, 15, each,
Two- vnl\e Mains Short-waver (D,

Pen) A.C 10,11.34 AW{53
“ WM. Band- \nread Short- wa\ or

(D, Pen) A.C./D.C o we Aug.’3%  WI3G8
Three-valvers.: Blueprmts, 1s. each.
Emigrator (SG, 1, Pen), A.C Feb.'81 W32
Four-valvers : Blueprmts 1s Gd each.
Gold Coaster (3G, D, RC, Trans) s

AC. =% o6 ﬂ{ é'i WM2GE
Trickie Gharger : .. 08, I35 AWL02

2 el
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Decca Records
MBROSE and His Orchestra offer
two distinct and unusual recordings
in the Decca list for this month.
The first is “ A Story of London Life,” on
Decca F5478, a “ potted ” drama which
was first broadcast by him a fortnight ago,
having been specially written for this
great orchestra by Ray Sonin of The
Melody Maker. “ Stunt > records, such as
this, are universally popular with the
public, although I can’t think why. When
an orchestra can play dance music as
Ambrose can, it seems a pity to produce
sketches with a minimum of mufsical back-
ground. To me it is like the Berlin Phil-
harmonic Orchestra playing at a circus.
But that appears to be my own personal
opinion, because the public go mad over
a record like this, and I must therefore be
in the minority. I am not denying that the
result is amusing ; that is not my point.
1 am sorry that Ambrose should be the
orchestra that the public prefer to make
such records. In fact, the sales of his other
“ comedy ” records, such as ““ No, No, a
Thousand Times No,” and *“ Home James,
and don’t Spare the Horses,” already look
like becoming record records.  They are
running neck and neck into huge figures.

Of course, Ambrose has, apart from his |

picked band of musicians, some of the finest
individual comedians in the band business,
with Elsie Carlisle in addition, who
gpecialises in this form of entertainment.
So Ambrose should make better comedy
records than most bands. T prophesy that
“ A ‘Story of London Life” will quickly
move into best-selling class.

At the same time, for my own enjoy-
ment, I am glad that Ambrose has made
a recording of “ Rhapsody in Blue,” on

both sides of Decca F5454. 'This is a great |

performance, and recorded in answer to a
host of requests, following his recent broad-
cast of this classic. A very heautiful
record, and quite the most outstanding of
all our mid-month releages.

“When Day is Done” (K745)—his
signature tune—which he recently recorded
on a 12in. record, is another such classic as
this, and I hope you will make a special
point of hearing Ambrose’s version of
¢ Rhapsody in Blue.”

Brunswick Records

I will give you the ¢ Folies Bergere de
Paris ” records first : The Dorsey Brothers’
Orchestra makes a brilliant show with “Au
Revoir Pamour ” and ¢ Singing a Happy
Song ”” on Brunswick RL223. This band
also make another record, ‘“ Rhythm of the
Rain ” and “ I was Lucky ” on Brunswick
RL224.

Since this band have becen on the new
red label (1s. 6d.) series, they seem to have
snlarged their English {following enor-
mously. . .

I do not wonder at this. Thc arrange-
ments and performance of this band are
superb. I have already mentioned that the
Dorscys and Ambrose often interchange
their- arrangements, which is a splendid

The Mills Brothers give us another new
record :  “ Sweet Georgia Brown” and
“ Sweeter than Sugar,” on Brunswick G1987.
In two months theywill be with us again with
a repertoire of new songs. In the meantime,

Dear.”  This record, Panachord 25702,

should be very popular.

Another ‘interesting. record is a piano
medley by L. Green oh Panachord 25692.
As the titles included in this new medley
are outstanding - favourites, this ‘record
should be very well received, espegially at
one-shilling, :

Tessie O’Shea has recorded two titles
well suited o her style in “ She fell for a
Fellow from Oocpsala . and * The Girl’s

Story of her Man on the-Flying Trapeze ”
- on Pandachord 25708.  As I-have written
' before, this~ great musie-hall “artist, only

S R TR AN AN S AN AT WY L AT

ou will enjoy their mid-March offering. 4 !
oW Joy Lheir mi just of age, has an enermous future before

Panachord Records " |'her. Her effervescent style, so reminiscent
The Street Singer gives us a medley of of the really spacious days Qf the old music-
the songs he has made famous on his | hall, is contagious to a degree.
recordsin England, starting with < Marta ” —— =
—which must be the outstanding seller of ¥ g ﬁg‘? Ilsci»g 1{1‘ D. =
3 : [13 kRl —
the last four years—and including ** Home, NOW ON SALE
“ Play to me Gipsy,” “(Call me Darling,” Published by George Newnes, Ltd., 8-11, Southampton

I

wowe on hoth sides. L olESWT 3

« Masquerade * and “ Auf Wiedersehen, my | Sipes Eimtth UEe

~AINING knowledge from other people

is apt to be expensive. You owe it
to yourself to find out what is wrong with
your radio receiver with absolute cerfainty
before running up expensive service
bills. Any kind of radio fault is easily
traced with a Pifco Radiometer. The
_possession of a Pifco Radiometer is the
inest insurance against expensive repair
bills and disappointments, There is a
model for both mains or baitery sets.

Ask your dealer to-day to
show you one or write for
Pifco Testmeter Folder, post
free, from PIFCO LTD.
SHUDEHILL, MAN-
CHESTER or 150, Charing
Cross Road, London, W.C.2.

DE LUXE MODEL.
‘All-in-One’ RADIOMETER.
This moving-coil instrument tests
everything—all-maing units, elece
tric and battery radio, D.C. or
Rectified A.C. Diameter of dial, -
24 ins. Finished in mottled bake-
lite, complete with velvet-lined
case. Price £2.2.0.

ALL-IN-ONE ‘RADIOMETER.
This popular * All-in-One ’ Radiometer,
for battery sets, has a dial of 2 ins.
diamcter and- is finished in mottled
bakelite, Hundreds of thousands are in
use all over the world. Price 12/6.
A case can be supplied at 2/6 extra.

PIFCO ELECTROMETER.
The Pifco ELECTROMETER is indis-
pensable to electricians, radio engineers,
ctc. Encased in black bakelite, prevent.
ing external shorts, and supplied with
two 22-in. long rubber-covercd cables.
Double range,  0-5§ volts and 0-250
volts, TFor voltage and circuit testing
on D.C, or A.C. mains of any frequency
Complete with cables. Price 12/6.

i
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Let Us Send You
This 28-Page
Booklet—Free

It gives full information regarding various
1.C.S Courses of instruction in Radio work,

The Radio industry is progressing with
amazingrapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
1.C.S. Instruction includes American broad-
casting as well as British wireless practice. It
is a modern education, covering every depart-
ment of the industry.

OUR COURSES
Included in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in patticular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

Then there are the Preparatory Courses for the
City and Guilds and ILW.T. Exams.

- We will be pleased to send you details and
free advice on any or all of these subjects.
Just fill in, and post the coupon, or write in
any- other way.

international Gorrespondence Schools, Lid.,
Dept. 94, International Buildings,
Kingsway, London, W.C.2.

Without cost, or obligation, please send me your
¢ Radio” booklet of information about the Courses
I have marked X

1 COMPLETE RADIO
1 RADIO SERVICING

I{ RADIO EQUIPMENT

T RADIO SERVICING AND SALESMANSHIP
I{ WIRELESS ENGINEERING

T EXAMINATION (state which)
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: REPLIES IN BRIEF

The following replies o queries are given in abbre-’!

; vlated forin either because of non-compliance with‘

our rules, or because the point raised is not of ¥
; general inlerest,
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W. S. T. (Mitcham). The H.T. negative return
was taken to the wrong side- of the bias resistance,
but this would not burn out valves and transformer.
There must be some error in your wiring.

R. P. (Landore). What type of interference do you
refer to? Other stations or static? Method of
curing the trouble will depend upon the type of inter-
ference.

E. V. €. (Armley). Resultsare probably due tothe
valves you are using. We cannot say, as we have not
tried them in this particular circuit. Advise use of

correct valves.

I. E. M. (East Ham). Probably mains unit is
unsuitable, Try a dry battery to make certain that the
receiver itself is in order,

W. G. 5. H. (Edinburgh). Messrs. Heayberd can
supply a transformer to replace that in your elirinator.
Write to them for details.

E. P. (Glasgow). Iegret no details obtainable.
Probable resistance in the neighbourhood of 400 or
500 ohms, and inductance round about 10 to 20
henries. Ratioof A.F.4ig3to1l.

d. Mc@G. (Glasgow). Condenser you haveis probably
suitable,

F. C. D. (Margate). Advise you to communicate
Ei%hl Haynes Radio, 57, Hatton Garden, London,

J. C. A.(Northumberland). Arrangement you specify
is quitein order, but unfortunately there is no suitable
choke on the market so far as we aré aware.

V. H. (Frimley). We do not advise the modification
to a 1932 receiver.

$. 8. (Leicester). Output with 220PA is 180 milli-
watts, and with 230X P it is 450 milliwatts, With this
particular circuit you would probably not notice the
difference between the two transformers.

E. R. 8. (Hull). We do not recommend the addition
of anotherstage. More éfficient to fit a pentode in the
last stage,

F. W. T. (Castle Bromwich). Output from trans-
former is no’ great enough. You need an output of
9 or 12 voltsat 1 to 2 amps.

M. B. (Leicester). If the wiring of your set is in
order, the trouble you are experiencing indicates that
one of the components (especially the valves) is
defective, or that the aerial-earth system is inefficient.

H. C. (Laindon), The Class B unit described in
PRACTICAL AND AMATEUR WIRELESS No. 119 may be
added to your receiver. The W,B. Stentorian PMS.1.
will be a suitable speaker.

G. W. 8, (Leeds). We suggest that you obtainthe
booklet, ** Modern Wireless Sets and How to Make
Them *’ (obtainable from bookstalls for 6d.), and con-
struct the ** Baby Grand Three’” described therein.

§. C. (Hoveringham). We suggest that you build
the £5 Superhet (Blueprint PW40). This is a very
selective and sensitive three-valver.

L. F. (Balham). H.T. may be supplied from the
mains through an H.T. eliminator without the neces-
sity for any wiring alterations in the receiver, but if
all-mains operation is desired indirectly-heated mains
valves should be fitted and the filament circuit altered
to suit these.

W. A. T. (Swansea). The crackling experienced
may be due to a dirty switch contact,or to bad contact
between the valve pins and the valve-holder sockets,

P. D. W. (Rosyth). Although it is advisable to use
150 kefs L.F. transformners the 110 ke¢/s type may be
employed. 150 kc/s transformers are marketed by
Colvern Ltd., Mawneys Road, Romford, Issex.

C. M. (London, W.1). A 30,000 ohms anode resist-
ance and a .5 mfd. coupling condenser should be used
in your L.F. circuit.

T. Y. (Haig Keng). As an clectric gramophone is
used in the transmitting studio, it is possibie to get
as good quality from one’s own all-electric gramophone
as from broadcast recitals. A reliable pick-up (such
as B.T.H., or Bluespot, etc.) should be connected
between the grid of the first L.F. valve and the
common negative line.

S. W. (New Mills). Thc Class B unit described in
PRACTICAL AND AMATEUR WIRELESS No. 119 may be
added to the All-Pentode Three if it is desired to
increase the output.

R. C. (Motherwell). We regret that we cannot
supply a blueprint of the time-switeh referred to.

T. W. H. (Camberwell). -An H.F. choke is not
essential in the anode circuit of the detector, and
where economy is of paramount importance this
component may be omitted.

R. 8. (Helensburgh), It is not unusual to obtain
reproduction after the speaker has been disconnected.
This is due to loose transformer or choke laminations,
or vibrating valve electrodes.

J. W. H. (Read). Your Colvern coils, Ferranti
transformers, and the following of your valves may be
used in a Class B unit—220V.8., L.D.210, PALIL.T.,
H:P.2. There are several Class B four-valve blue-
prints on our list—e.g., Radiopax Class B Four,
No. . PW21. :

E. W. (Dundee). We recommend the use of a
straight two-terminal reaction condenser in short-
wave receivers, using the ‘‘ throttle” circuit arrange-
ment if wavelengths below 20 metregare to be received.

T. W. (Welwyn Garden City). We suggest that
you check the wiring carefully, and if this is in order
test the valves (especially the output valve), detector,
arid-leak. and erid condenser.

March 30th, 1935

G. B. (North Lancing). The trouble vou are ox-
eriencing tends.to indicate that the voltage of vour
T, battery is too low, If the coupling condenser
referred to is connected to the cap of the S.G. valve,
we advise you to test the 8.G. valves,
H. W. (H.M.S. Renown). The address of R.

Rothermel ILtd. is Rothermel House, Canterbury
| Road, Kilburn, London, N.W.6.

W. H. C. (Ashton-under-Lyme). The coil unit vou
possess incorporates H.F. transformers, whereas the
specified coils are of the tuned-grid type, and thercfore
we cannot recommend the proposed substitution.

C. 8, (Hornsey). We suggest that you use more
selective coils (e.g., Wearite), with, preferably, a band-
pass unit preceding the first valve, Distortion may
be due to insuflicient H.T. voltage, or incorrect adjust-
ment of the G.B. voltage of the output valve.

P. O’H. (Tipperary). The PM2iA may be used
provided that the mains unit is suitable for supplying
this valve. The Dbias resistance of approxiwately
1,000 ohms should be connested Letween the centre
tap of the filament winding feeding the output valve
and H.T,—,

M. W. 8. (Harrow). We suggest that you try the
effect of connecting a 4 mid. or 8 mfd. condenser

. (200 volts working) between H.T.4 and H.T.- ter-

minals of your eliminator.

A. B. (Rutherglen). We suggest that you build
the Lucerne Straight Three (Blueprint AW437), as
some of your components may be nused in this receiver.

J. H. T. (Huddersfield). Full constructional
details of a lead-aluminium charger will be found on
page 641 of PRACTICAL WIRELESS dated December17th,
1932, and chargers of the tantalum-lead and metal
type are described in PRACTICAL WIRELESS dated
January 21st, 1933, and November 19th, 1932,

H. W. (Tadworth). We cannot recommend the use
of your old LF. transformers in the £5 Superhet,
and suggest that you build the receiver exactly to
specification.

T. C. H. (Belfast). As you do not state the type
number of your coil we regret that we cannot help
you, and would point out that coil terminal numbering
is not standardised,

A. W. (Bradford). The trouble experienced tends to
indicate that the wave-change switch is defective.

J. B. (Birmingham). The one-valve low-frequency
amplifier referred to in your letter should prove
quite satisfactory for addition to your crystal receiver.

A. W. (South Shields). The trouble you are ex-
periencing tends to indicate that the H.¥. components
in your receiver are ineffectively screened or that
an S.G. valve which is more efficient than the originat
type is being used. Ascertain that all screening cans
are connected to earth terminal and that the earth
connectionitself is effective.

E. T.(Dartmouth). Humbucking coilsare gencrally
internally connected to the speaker speech coil.
The two coils should be wound in series with each
other but in opposite directions, the humbucking
coil being wound over the fleld winding.

F. R. (Kingston-on-Thames). It seems that the
H.T. current consumption of your receiver valves
exceeds the rated current output of your eliminator
or that the eliminatoris defective. Therated eliminator
output should be slightly in excess of the normal
H.T. current consumption of the receiver. A reliable
high-resistance meter must be used for eliminator
output tests.

H. R. P. (Cheltenham). If the dimensions of the
frame are reduced it will be necessary to increase
the number of turns on the various windings, keeping
the total length of the windings the sane as specified
for the large frame. If the choke consists of approxi-
mately 750 turns of wire on a former of approximately
lin. in diameter it should prove satistactory,

F. C. B. (Rotherhithe). We suggest that you add an
extra tuned stage to your receiver. Constructionai
details of a suitable unit will be found in PRACTICAL
WIRELESS No. 11.

P. M. (Salford). We cannot recommend valve
substitutes for your receiver and think that the best
procedure will be for you to wait until you can afford
to obtain the specified types. The proposed mnodifica-
tion is in order if the gram. switchis to be omitted

P. G. (Manchester). We suggest that you connect
the pick-up between the grid of tlie detector valve
and the common negative line. As the detector valve
is biased when the pitk-up is in circuit satisfactory
results should be obtained.

N. H. M. (Stornoway). The R.1. auto-parafeed trans-
former should prove satisfactory in your receiver.
‘We do not advise you to connect each of the negative
filament pins to' M.B.—the filament pins should be
Joined together as shown in the diagram.

W. B. (Swansea). We regret that we have been
unable to trace the manufacturers of your foreign
speaker, but one of the advertisersin the miscellaneous
columns 0f PRACFICAL AND AMATEUR WIRELESS will
probably Dbe prepared to undertake the necessary
repair work.

P. H. (Harrow). We suggest that you add an H.I.
stage to your two-valve receiver. An inexpensive S.G.
H.F. unit is described in PRACTICAL WIRELESS No. 20.

J. W. H. (Rawalpindi). e have not yet published
a receiver design that will meet with your requirements
and therefore suggest that you obtain one of the
Eddystone receivers; the makers’-address is Stratton
and Co., Bromsgrove St., Birmingham. .

R. D. (Strabane). We do not comsider that the
construction of a tweeter speaker can be satisfactorily
undertaken by the home-constructor. '

K. B. (Battersea). Trimmer condensers are cnn-
nected in parallel with the tuning sections of a gang
condenser for the purpose of balancing stray circuit,
capacities. They usually consist of two metal plates
separated by a thin sheet of mica.c v 971
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PRACTICAL LETTERS FROM
PRACTICAL LETTERS

y
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The Editor doés not necessarily agree’ with opinions expressed by his correspondents.
AIl letters misst be accompanied by the name and address of the sender (not necessatily
’ - g for publication).

“ Experimenter’s S.W. Three” in

South Africa

Sir,—As a regular reader of your paper
T have noticed that many of your readers
in South Africa are asking for a powerful
mains and/or battery S.W. receiver. Might
I recommend them your “ Experimenter’s
Short-wave Three.” Up till recently I
have used this with great success here.
Regarding the question of selectivity on
25.m., this particular set, when used with
150£t. aerial, had no difficulty in separating
Zecsen and Daventry. As far as volume
goes this set, when used with a M.C. speaker,
gave Jarge room volume on Daventry
(256 m. and 31 m.), Paris, Zeesen (both
25 and 49 m.), Bombay, Buehos Ayres,
Bound Brook, besides mdny others on
’phones.. .

If they desire a little moré volume and
selectivity without sending up the cost of
batteries let them use, as I am now doing,
a pentode detector and pentode L.F. This
gives results equal to many of the-5-valve
American sets. This I have also adapted
for mains use, but it-is not sufficiently
hum free to allow of the use of ’phones.
Sets of this type (i.e., untuned S.G., det.,
L.E.) seem particularly suited to this
eountry.—S. MorcaN (Johannesburg).

A Silggestion‘ from India

Smr,—1I noticed in PracTICAL WIRELESS
some time ago a suggestion from an
overseas reader for a short-wave and
medium-wave receiver. May I second this,
and suggest a four-valve receiver—H.F.,
det.,, L.F., Q.P.P. with a ’phone jack
either in the detector or low-frequency
stage. ) )

.. I.would also like to see the short-wave
feature increased in size by at least one page
per week. I think that this would -he
appreciated by a large number of readers,
as the short-wave fraternity is definitely
on the increase, judging by the people out
here. Your ‘“low price” campaign is a
good thing for people like myself who are
blessed with more enthusiasm than money.
—A. HALLIDAY STEWART (Calcutta, India).

Wireless for the Deaf

Smr,—We have read with interest the
first paragraph of your article on page 937
of the issue of March 16th. It may be that
you are unaware of what we are doing for
the deaf, even those born deaf and conse-
quently dumb. We enclose particulars of
the Multitone Deaf Aid Radio set which
may interest you. Similar instruments are
in use by Schools for Deaf Children in
London (including eight special schools
under the London |County Council),
Walthamstow, Tottenham, Bolton, Leeds,
Leicester, Hull, Sunderland, Birmingham,
Exeter, Iidinburgh, etc. The Royal School
for Deaf and Dumb Children at Margate,
having had a Multitone installation for
fourteen children for a month only, have
informed us that they are ordering another
three similar outfits. It is found that the
-children take the greatest delight in listen-
ing to the broadcast music and, with the aid
of bur instrument, they are being” taight

-"to appreciate speech sounds and, as a result;

IS
il

of hearing their own voices, to'improve
their powers of speech. We could give you
many instances of private purchasers born
deaf who have made remarkable strides in
hearing as a result of using the Multitone.
A prominent London physicist - has
expressed the:opinion that 85 per cent. of
the congenitally deaf could use the Multi-
tone to advantage.—~MULTITONE ELECTRIC
Co., L1p. (Islington, London, N.1).
[Pamphlets amplifying the points men-
tioned in this letter are obtainable from the

firm mentioned at 95-98, White Liow Street, -

Islington, London, N.1.—Ebp.]

A Suggestion from a Bombay Reader

S1r,—My hearty congratulations on the
amalgamatign of PRACTICAL WIRELESS
and Amateur Wireless, and thanks for
inviting readers for their suggestions.

Here is my suggestion : Every issue of
PRACTICAL AND AMATEUR WIRELESS should
contain a complete and up-to-date list of
broadecasting stations of long, medium, and
short waves, with timings and power of
stations, ete. If it is not possible to give
with every issue, at least once a month
will do. Here in India we had only two
papers giving such a list, but one of them
is no longer obtainable, while the other has
discontinued giving it. Now we have no
reliable means of seeing a correct and
up-to-date list.
out of date and of little use; thercfore,
this addition to PRACTICAL AND AMATEUR
WirgLEess will be greatly appreciated over
here.—J. T. JaArrwara (Bombay).

CUT THIS OUT EACH WEEK.

(/O Yol

! —THAT the length of the aerial for trans- !
i mitting uitra-short waves has a very marked
. effect on the range of the station.

—THAT a D.C. mains receiver should be
provided with a fuse in both of the input
(mains) leads.

—THAT the quality from a moving-iron (cone)
loud-speaker may be modified by using differont
materials for the cone. ’
~—THAT if you have any gramophone records &
which have become warped they may be
flattened by placing between sheets of glass in
a warm place.

—THAT oid gramophone records may he used
for many purposes, first softening them by
immersing them in hot water. o
—THAT the earth screen between primary and
secondaries of an A.C. mains transformer must
be provided with an air-gap.

—THAT the valves in a receiver should be
switched on when reading the voltage of the
L.T. battery.
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The Editor will be pleased Lo consider arlicles of a
practical nature switable for publication in PRACTICAL
AND AMATEUR WIRELESS., Swuch articles shovid be
written on one side of the paper only, and should contain
the nawme and address of the sender. Whilst the Edilor
does nat hold kimself responsible for manurcripls, every
effort will be made Lo return them if a stamped and
addressed  cnvelope 18 enclosed. All correspordence
intended for the Editorshonld be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo. Newnes,
Ltd., 8-11, Southampton Street, Strand, W.C.2,
 Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the lutest developments, wa give no warranly that
apparatus described in our columns is not the subject
of letters palent, o

What we get is usually,

RECEPTION

Now is the time to pay special attention
to small but important details such as
the efficiency of your Aerial and Earth
contacts, \

P&erfeclcontactby either Spade Terminal
or Plug and Socket will definitely
give you improved receplion.

‘CLIX HMEAVY DUTY
A. E. CONTACTS

allow Aerial and Earthleads to be taken
direct to set sockets or terminals with-
out any breaks or joins; the special
metal to metal wiring device takes any
insulated wire up-to 3116 overall.

Fit Clix and secure perfect,
permanent contactl,

latest Chassie Meunting
Btripswith terminsls and
rockels contacts.

CLIX

Folder ““N’’ Free

Now avajlalle A-E or
1.8 8d  en.

Colid Plugs for ume with
sbove, 24, ca.

LECTRO LINX, LTD.,

79a, Rochester Row, London, 8. W.1

S
FO

Don't let that next overflow of
current  cost  you xhillings or
pounds ; fit Amplion fuses at all
vital points aml protect the life
of valuable valves, transformers
nnd other expensive components.

ITY
NCE

Amplion
Cartridge Fuses
irom 0 mf/A o
3 Amp for Battery
or Malns sets cost

only 6d. each,

A reliable and conslant form of
resistance mesns eonsixteot radlo
enjoyment, Amplion wire-wound
reeistances are * entirely depend-
able "—that!’s  what ** Popular
Wireless '’ wsabdl after testing 22
different values,

Amplion
Wire-Wound Resistances
50 ohms to 100,000
cost only #/- each (all
values).

AMPLION

AMPLION (1932) LTD  Components, Speakers

82-84, Rosoman 81., Rosshery and Sets, Literature
Avenue, Londen, E.G.1, Free,

Telephone !
Clerkenwell 5440-5441,

P O W
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T here was a wireless-mechanic
aamed Tate

With his soldering jobs—
never late!

He worked hard—yet had
leisure—

He'd discovered a lreasure—

Using LU XITE kept HI>
work ‘up-to-date !’

fee {ha FLUXITE 15 aiwasys by you—in the
bouse — garage — workshop -— anywhere where
simple speedy soldering is needed. Used for 30
years in government works and by {hc leading
engineers and manufaciurers OF al
Iropmengerc—n tins, 4d., 84, 1/4 and £/8.

Ask {o see the FLUXITE SMALL-SPACE
SOLDERING SET—compact but substantial—
complete with full instroctions, 7/6.

Ask also for Leafloi .on CASE-HARDENING
STEEL and TEMPERING TOCLS with FLUXITE

THE FLUXITE GUN

is always ready to ru
Fluxite on the soldering job
instantiy. A little pressure
places the right quantity on
the right spet and onc
charging lasts for ages.

The Gun also serves 10
grease as an oil can doer fo
oil. Price 1/6

ALL MECHANICS WIZL HAVES

FLUX

IT SIMPLIFIES ALL SOLDERING

Write for Free Book on the art
of “soft” soldering—Dept. W.P.
FLUXITE, LTD., DRAGON WORKS, BERMONDSEY 8T, 8.k..

Extension Speaker for all British Receivers
Tnsé'ani-i-[su. ROLA €O.,.LT

D. 8
VA RD., PARK ROYAL, N.
'Phone:Willesden 43223~ 4-5~6

A SCVENTIF/C — 4

NNCROPHONE

; “THE

g“TTON VYONDERS

USEFUL— OF THE
INSTRUGTIVE— MICROPHONE.”’

NOW ¢/
ENTERTAINING— 5

Qver a Iundred Uses—
*Microphone
*Detectorphone
*Baby Alarm, etc.

Reduced from 3/6

to 1/-:

A comprehensive
book containing
over 25 diagrams

and illustrations

showing actual
5 circuits  and
\ experiments,

i</ «@ A source of end-

ess education

Every one fully and amusement.
tested and Price 6 Post
guaranteed. a [ree.
The SCIENTIFIC SUPPLY STORES (WIRELESS) LTD.
Dept. N, 126 Newington Causeway, Elephant &
Castle, LONDON, 8.E.1, DPhone: HOP 4177

Postage 2d.
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The Ediswan High-vacuum Cathode-
ray Tube

E have recently received for test the
new Ediswan cathode-ray tube,
illustrated below, which is of the high-
vacuum type, utilising an electrostatic
system of ““electronie lenses” to focus
the electron beam to a fine point on the
fluorescent screen.  As it is a high-vacuum
tube with no gas filling, many advantages
over the original ““ soft ” tube are present.
Firstly, better life is obtained at high
accelerator voltages, as the cathode is not
subject to any damaging effect due to the
presence of positive ions. s

Secondly, complete scans of tne fluores-
cent screen do not reveal any distortion of
image due to ‘“‘origin” or ¢ threshold
effect,

Thirdly, almost perfect modulation of
spot intensity is obtainable, as concentra-
tion of the beam is not dependent within
limits upon beam current. This property
of the new tube renders it permanently
suitable for the reproduction of television
images up to 180 lines or more.

The grid-or negative-cvlinder modulation
characteristic anode current (beam current),
“grid volts” curve is similar in form
to the thermionic valve, beam current and
intensity varying practically in a linear
manner over wide limits with changes of
negative cylinder voltage ; also, because the
tube is high vacuum, high accelerator
voltages may be used attaining high electron
velocities, enabling the device to record
recurring and  transient phenomena
of extremely rapid speed. Due to the
special design of deflector plates, the
sensitivity is only slightly less than that
of the original gas-filled cathode-ray tube.
All deflector plates are brought out to
terminals on the base of the tube and
should be used and connected in the usual
manner, care being taken to ensure that all
plates have a conducting path to the tinal
accelerator, which should be carthed. The
price of the tube shown on this page is
£8 8s., but the Edison Swan Electric Co.,
Litd., also make a larger sized tube which
costs £10 10s.

Amplion Fuses

NEW line recently introduced by
Amplion is a complete range of
cartridge-type fuses in a wide variety of
ratings from 60 m.a. to 3 amps. These are
of standard type, and will therefore fit
any standard fusgd}xold’c]gwfugg box, or

e e o

fuse mains connector. Priced at €d.
each, these fuses will find a ready market,
especially as we have found them to be
extremely reliable in the course of our tests.
It is often considered that a fuse is—just
a fuse, and it is not fully appreciated that
much depends upon its “ blowing ” at the
appropriate overload on the circuit. We
found that all of the Amplion fuses tested
would readily carry the current at which
they were rated. and that they * blew”
with an overload of just about 50 per cent.
in every case,

The ratings are 60, 100, 150, 250, 500
and 700 m.a., 1, 1%, 2 and 3 awmps., whilst
these are all eolour coded in addition to
being very clearly
marked with their
current ratings.

TheEdiswancathode-
jaytubs type B.H. It
is obtainable in three
typzs giving the choice
of blue, green, or sopia
screzns.  The screen
diameler is 5 inches.

The Wearite Wave-trap Coil
AN extremely eflicient type of wave-
trap that will give first-class results
can be made by using an ““ on-oft ** switch
and a .0005 mfd.
condenserincon-
junetion with
the wave- trap
coil shown on
this page.
This coil
consists of
a highly
efficient
iron-cored
coil speci-
ally  de-
signed for
use in a
wave -
trap. The
tuning condenser may be of any type, pro-
viding it is .0005 mfd., but an air-dielectric
tuning condenser will probably provide
more complete elimination of the interfering
station than a compression type condenser,
although the latier will give quite fair
results. The circuit diagram showing the
connections of the coil, condenser and
switch is shown on a pamphlet supplied
with the coil, also the method of connecting
the trap in the aerial lead, To operate the
trap, the condenser should be set at zero
and the interfering station tuned in on the
set to give maximum volume. Next
increasc the trap condenser until the
volume of the station is reduced to a
minimum, and leave it in this position.
The sct can now be used in the usual
manner. If the interfering station is on the
long-wave it will be necessary to open the
switch to bring the long-wave coil of the trap
into circuit. The price of the coil is 7s. 6d.
l_)lg,)lf suppliced wiﬁh a cqyetnp.igst% 8s, Gd.

Showing the new Wearite wave-
trap coil,

st e e -
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LET OUR' TECHNICAL STAFF SOLVE

YOUR PROBLEMS

be enclosed.

1A ) - | ) - } G- | S | S ) - } G- { - | -1 ) -G M'

SPECIAL NOTE A
We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficuities
ariging from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless roatters,
Weregret that we cannot, for obvious reasons—
(1) Supply circuit dlagrams of complete
multi-valve receivers.
2) Suggest alterations or modifications of
receivers described in  our contem-

poraries.

(3) Suggest alterations or modifications to

commnercial receivers.

(1) Answer queries over the telephone.
Please note also, that queries must be limited
to two Fcr reader, and all sketches and draw-
ings which are sent to us should bear the name
and address of the sender.

(5) Grant intervicws to querists,

)} G | { - -S> {) S (|- } - | ) S  } U |- 1 - -

Adding a Pick-up

‘¢ Reading about gramophone pick-ups in
your journal, I am desirous of fitting one to
my set, but as there are no pick-up sockets
provided I do not know where the leads
should be connected.””—F. W. (Sheffield).

Agsuming that your receiver is of the
battery-operated type, one of the pick-up
lcads should be. connected to the grid
terminal of the detector valve and the
other to the —1% volt socket of the G.B.
battery.

60s. Three Connections

I have built the 60s. Three deseribed in
‘“ Practical Wireless >’ dated December 2nd,
1933, but I am not quite certain conecerning
the wiring of the flex leads to the L.F.
transformer and the speaker transformer —
A. M. (Burnham).

The leads referred to should be connected
as follows. LS. terminal of the L.F. trans-
former (or G.B.) to G.B.—3 lead, and
I.D. (or HT.) to H.T.+1lead ; P terminal
of the output valve to the centre terminal
of the speaker transformer, and the outside
terminal of this transformer to the inside
terminal of the potentiometer volume
control and H.T.+2 lead.

Hall-Mark Four Transformer

I want to know if- there is any difference
between a Class B transformer and a
Q.P.-P. transformer, and, if not, can I use
the former type in the -Hall-Mark Four-?
=—C. J. H. (Woolwich).

The Class B driver transformer has a
step-down ratio between its primary and
sccondary windings, whereas the Q.P.-P.
input transformer has a very high step-up
ratio. The two components are therefore
not interchangcable, but it is permissible,
however, to use an ordinary push- pull
transformer in the Hall-Mark Four,

) ) ) | - ) - )-(l.(ymyctl-uj

L()-“-H-U-l

A Battery Microphone Amplifier
Would 1t be possible for you to sup ly |
. me with a'Ptint or diagram of a battei?y

and address of the sender.

1f a postal reply is desired, a stamped addressed envelope must
Every query andidrawing which is sent must bear the name
Send your queries to the Editor, PRACTICAL
AND AMATEUR WIRELESS, Geo. Newnes, LCt‘d2 8-11. Southampton Street,

.Strand, London.

operated power amplifier, for use in con-
junetion with a small microphone and two
loud-speakers —@G. G. (Hednesford).

The diagram and constructional details
of a battery-operated microphone amplifier
will be found .on page 117 of PracTicaL
WirerLess No. 29.

L.T. Supply from the Mains

I have a two-valve set working from a
D.C. mains unit, using two 2 volt .2 amp.
valves. Would it be possrble to supply the
filament current from the mains —F. W. L.
(Birmingham). -

It is permissible to supply the valve
filaments from the D.C. mains, but slight
hum is to be expected when this method
of supply is employed. The mains + lead
should be connected wiz:a 40-watt 220-
volt lamp to the L.T.4 terminal of the
receiver, and the mains — lead direct to
LT.— terminal. An article on this subject
appeared in PracricaL WirerLess dated
August 4th, 1934

Adjusting the Summit Three

I have built the Summit Three, but I
cannot get it to take more than 3 volts
grid bias on the output valve, and the
potentiometer volume control has very little
efiect. I would also like to improve the
selectivity.—A. R. A. (Bangor).

Your trouble indicates that you have
interchanged the two G.B.— leads. The
G.B. lead connected to the G.B. terminal
_of the L.I. transformer should be connected
to the —3 or —4% socket of the G.B. battery,
and the (Gi.B. lead of the potentiometer to
the —9 socket. Selectivity may be improved
by connecting the coupling condenser
C5 to the third terminal of the second coil
instead of to the first terminal, and if a
very long aerial is used a .0003 pre-set
condenser may be connected between the
aerial terminal and terminal 3 of the
first. coil.

Signal Generatot Details

I am building the. Signal .Generator
deseribed in the July 14th, 1935, issue of
‘“ Practical Wireless,”” but there are a few
points that X am rather hazy about. Does the

-meter read in actual A.C. volts, or are the-

readings only comparative 2 If the former,
what voltage is to be expected from, say, a set-
giving 2 watts output 2 What is the highest
A.C. voltage that the meter will handle ?
What is the relation between the stud
readings 2—G. H. (Birmingham).

The output meter is an A.C. voltmeter,
The paragraph “ Calibrating the Meter”
shows how it is adjusted by its bias to
give one volt deflection. In this way ib
is possible to read actual microvolts
becauso the lowes’o attenuator tapping
| dives 510671 1atio Y The iniost satisfactory

way of obtaining the AC output of a
receiver is to. measure the resistance of the
speech coil of the loud-speaker, and then
from the equation V2#/R can be obtained
the wattage output. The .5 ohm stud
gives a fifth of the output obtained from
the sccond stud. The sketch of G.B.
connections you enclosed is correct.

Coil Construction

““ Could you tell-me how many furns ol
24 s.w.g. D.C.C. wires 1 should require to
wind on a paxolin former 2}in. in diameter
to tune from 200 to 500 metres, and from
1,000 to 2,000 metres, the coil to be Gsed
as an H.F. transformer ? Should the aerial
coil be wound in the same manner ? >—

D.  (Edinburgh).

We suggest that -you use 47 turns for
the medium-wave secondary winding, 140
turns for the long-wave secondary winding,
20 turns for the medium-wave primary
winding, 50 turns® for the long-wave
primary winding, and 60 turns for the
common reaction winding. The coil may
be used in the aerial circuit or between an

8.G. valve and the detector, but it cannot

be satisfactorily used as an intervalve
coupler_if the H.F. valve is of the trlode
type. . . .
A.C. Hall- Mark Speaker

I am at present ‘using a receiver with
Class B output and a Rola P.M. speaker.
The speaker has-only two leads, and jis
coupled to the Class B valve by means of
a Class B transformer. I.intend building
your A.C. Hall-Mark, and would like to
know whether my existing speaker and
Class B output transformer can be used.””
—W. G. H. (Kirkealdy). -

The speaker used in the Hall-Mark Four
is of the energised type, having a field-
winding resistance of 2,000 ohms, and an
output transformer attached suitable for
matching two 41MP valves in push-pull—
optimum load 6,000 ohms. Therefore, we
cannot recommend the use of your existing
spealer and transformer. .

Choosing a Set
““1 want to build an all-mains A.C.

“three-valve set.for use on long and medium
waves. Good quality is ‘most important, but

it should be as selective as possible,”’—
J. P. L. G, (Dublin).

We suggest that you build the A.C.
model of the £5 Superhet. (Blueprint No.
43), but if a straight receiver is preferfed
the A.C. Three (Blueprlnt No. 29) is recom-
mended. The selectivity of the superhet. is
superior to that of the straight set, how-
ever.

! The. coupon on cover iii must be
: attached to every query.

aneran wons.

Javavooniad,

T i
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Misceilaneous— ,ﬁiyeﬂiseménts

Advertise are ted for these
columns at the rate of 3d. per word. Words
in black face type and/or capitals are
charged double this rate (minimum charge
3/- per paragraph), Display lines are
charged at 6/~ per line. All advertisements
must be prepaid. Radio components adver»
tised at below list price do not carry
manufacturers’ guarantee. communi~
cations should be addressed to the
Advertisement Manager, “ Practical and
Amateur  Wireless,” 8, Southampton
Street, Strand, London.

PREMIER SUPPLY STORES

ANNOUNCE a City Branch at 165 and 165a, Fleet
Street, E.C. (next door to Anderton’s Hotel), for
the convenience of callers; post orders and callers to
High 8trect, Clapham,
OFFER the Following Manufacturer’s New Surplus
Goods at a Fraction of the Original Cost; all
goods guaranteed perfect;
under 5/- postage 8d. extra; LF.8.and abroad carriage
extra: orders under 5/- cannot be sent C.0.D. ; please
send for illustrated catalogue, post free.

REMIER SUPPLY STORES Announce the Pur-
| chase of the Complete Stock of a World-Famous
Continental Valve Manufacturer, all the following
standard mains types. fully guaranteed, 4/6 each.
HL, I, Power. High, Medium and Low Magnification
Screen Grid, Variable-mu Sereen Grid: 1, 8 and 4
watt A.C. output, directly heated Pentodes 5 250-volt
60 ma. Full Wave Rectifiers; A.C./D.C.types, 20 volts
-18 amp Filaments; Screen Grid; Variable-mu Sercen
Grid;; H, HL, Power and Pentodes.

THE following types 5/6 each : 350v., 120 ma. full-
wave Rectifiers; 500v., 120 ma. full-wave Rec-

tiflers, 24-watt indirectly-heated Pentodes.

2-VOLT Valves, detector, #.F.,, L.F., 2/3; Dpower,

low consumption power, superpower, 2/9 ; screened

grid, variable-mu screened grid 5- or 4-pin Pentodes,5/-.

THE Following American Types, 4/6 : 250, 112, 171,
210, 245, 226, 47, 46, 24, 85, 51, 57, 58, b5, 37,

80, 6A7, 2A7, 27,77, 718, 2A5.

THE Following Types, 6/6 each: 42, 2575, 36, 38,
83, 30, 44, 53, 8B7, 246, 2B7, 523, 606, 6A4,

6D6, 6F7, 43, 595 send for catalogue of above typess

ISSEN 3-gang Superhet Coils, with switching ;

listed 30/-, with circuit, 6/-.

OTUS 3-gang Band-pass Coils; 12/6 perset; with

switching,

LUE SPOT P.M. Speaker, Multi-ratio transformer;

Special effer, 16/-.
BLUE SPOT 45 P.M. Speaker, Multi-ratio trans-
former, handles ¢ watts, listed 45/-, at 25/- ; orin
handsome walnut catinet, 35/-. o
LUE SPOT 99 P.M. Speaker, Malti-ratio trans-
former, handles 5 watts; listed 59/6, at 31/-.
MAGNAVOX D.C. 152, 2,500 ohms, 17/6 ; D.C. 154,
2,500 ohms, 12/6; D.C. 152 Mavna, 2,500
ohms, 87/6; all complete with humbucking coils;
please state whether power or pentode required ; A.C.
conversion kit for above types, 10/-; Magnavox P.M.
7in. cone, 16/6 ; 9in. cone, 22/6.
DARIO Valves, 4-volt battery type, H.F., R.C.,
L.T.,power,1/6 each; 4v.directly heated mains
power, 1 watt, 2/6.
LARGE Selection of Pedestal, table and radio-
gram cabinets by best manufacturers at afrac-
tion of original cost ; send forlist.
BLUE SPOT 29 D.C. Moving Coil, with Multi-ratio
9/11

carriage paid over 5/-,

transiormer, 7in. cone, 2,500 and 7,500 ohms,

.C.C. Blectrolytic Condensers, 15 mf,, 50v, working,
1/-; 50 mf., 12v. working, 1/-; 15 mf., 100v.

working, 1/8.
ONDENSER blocks, H.M.V,, 400v. working,
4+2+41+1+34-0.5, 3/9; Z+2+1--14140.5,
200-250v.,

3/-; Philips 644421141, 4/6
LL-ELECTRIC 3-stage Amplifiers,

40-60 cycles, 10 watts undistorted output, com-
plete with 5 valves, and Magnavox Super 66 energised
speaker, £12/10/-, \ v

LIMINATOR Kits, including transformer, chokes,
E Westinghouse metal rectifier, condensers, resist-
ances, and diagrams, 120v. 20 m.a., 20/-; trickle
charger, 8/- extra; 150v. 30 milliamps, with 4v, 2-4
amp., C.T., L.T., 25/-; trickle charger, 6/6 extra; 250v.
60 milliamps with 4v. 8-5amps., C.T., L.T., 30/ ; 300v,
60 m.a., with 4 volts 3-5amps., 37/6; 200v. 50 nia.,
with 4v, 3-5 amps. L.T., 27/6.

REMIER Chokes, 40 milliamps, 25 hys., 4/-; 65

milliamps., 30 hys., 5/6 ; 150 milliamps, 30 hys.,
10/6; 60 milliamps, 80 hys., 2,500 ohms, 5/6; 25
milliamps, 20 hys., 2/9 ; 250 milliamps, 30 hys., 20/-,
REMIER Aunto Transformers, 100-110/200-250v.
or vice versa, 100-watt,10/-. .
PREMIER L.T. Charger Kits, consisting of Premier
transformers and Westinghouse rectifier, input
200-250v. A.V., output 8v. } amp., 14/6; 8v. 1 amp.,
1746; 6v. 2amp,, 27/6; 80v.1amp.,37/6; 2v. } anp.,
11/-.

B.T‘H. Truspeed Induction Type, A.C. only, Electric
Gramophone Motors, 100-260y., 30/- complete;
ditto, D.C., 42/6. - T
COLLARO Gramophone Unit, consisting of A.C.
motor,200-250v, high quality, pick-up and volume
control, 49/- ; without volume control, 46/-,
EDISON BELL Double Spring Gramophone Motors,
complete with turntable and all fittings, a really
sound job, 15/-, . )
W’[%LE End Oné Watt Resistors, olir assortment, 2/~
perdozen, | )

(Continued at top of column thiree)
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HEAR America, hear
. Short Wave stations
in every cormer of the
World, Plug the B.T.S.
Short  Wave Adaptor
infe your present Bat-
tery or A.0. Mains Set

and instantly comvert
d 16 to an efficient all-
wave receiver o_a
with no alterations to
your set whatsoever.
No other adaptor at
the price incorporates

all the B.T.8. fea-
¢ tures<: ' Send coupon
below  to-day for

deseriptive leafiet.
2. With 2 Plug-
f in  Coils, 13-
. 26 and 24-52
% metres, Extra coils,
46°-96 aund 90-.190
metres, 4/6 each,
Zs¥ From All Dealers.

3 SHORT WAVE

FREE BLUEPRINTS

Post the Coupon below to-day.

AR

Short Wave and .
Television Specialists.

LW W PEZ R M W N W ES W NN S mE M e
BRITISH TELEVISION |
SUPPLIES, LTD., Bush House,
Dept. Pr.W.1, London, W.C.2.
Flease send me descriptive -literature of the B.7.8.
1935 Short Wave Adaptor and the famous B.T.S.
Short Wave Sets: A.C./D.C. 4-Valve; "Battery

4-Valve; A.C./D.C. Converter, together with FREE
enclose i

BLUEPRINTS for same. 1 3d. in
stamps to cover postage.

NAME

I
B
]
!
i
]
I
i
B

ENGINEERS

HERES YOU? OPPORTUNITY
 AND OUR GUARANTEE/

We are prepared to coach you

for recognised Examinations
such AM, IMech.E,,
AM.LEE, AMIAE.,
G.P,0., etc., under our definite
Guarantee of “NO PASS—NO
EEE.” ‘This is your opportunity
{o get out of the '* hainmer and
file brigade*’ and to commence
earning real money. Full particulars will be found in the
1935 edition of ** ENGINEERING OPPORTUNITIES.” This"
book gives details of all Engineering Examinations and out-
lines Home-8t{udy Courses in all branches of Civil, Mech.,
Elec., Motor, Aero, and Radio Engineering, Television, Build-
ing, ete. Send for your copys of the book to-day-—FREE.
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
390,8SHAKESPEARE HOUSE, 29731, OXFORD ST.,LONDON
OVERSEAS ENQUIRIES TO :—P.0. Box 4701 Jo'burg.
P.0. Box 3597 8. Sydney, 219, Bay Streel. Toronto.

WET H.T. SUPREME
Here is> still further proof
of the way in which you
can end H.T. troubles for
good with a Standard Wet
Battery. ‘ Has given every

Rechargesilself
nam OVErnight

TR

3 satisfaction since installed,
Any yoltage and been in use continually
supplied. for 15 months without any

) renewals.’”” — G.W.B., Worec.
Gives an amazingly pure, steady 'pressure of current
year jn year out, with cheap replenishment at intervals
of .a year or more, No extra accumulators required.
4 real investment. 120v. 12,500 m.a., £2, carr. paid,
Also Wates. L. Battery, ampie ourrent for 1 year, £1,

‘Macaulay 2188.
1 Underground.

Lists  free. — Write WET H.T. BATTERY (O,
(Pr.W.), 95. Pean Street, lOoxtodit'strdet, Wials
Gerrard 6121, ST Haouiog

(Cogfin};d from foot of column one)
PECTAL Offér of Wireswound Resistances, 4 watts,
any value up to 50,000 ohms, 1/-; 8 watts, any

| value up to 100,000 ohms, 1/6; 15 watts, any value up

to 50,000 ohms, 2/-; 25 watts, any value up to 50,000
ohms, 2/8, .
POLAR STAR, manufacturers’ model, 8-gang con-
densers, fully sereened, 7/6,-with trimmer; un-
screened, 5/-. .
RMOXND No. 4 Variable Condensers, 0.00025, 1/6.
0O.K. for Short Waves.
LARGE Moving Iron Cone Units by Best Manufac-
turer, 3/6.
PECIAL Offer Western ElectricMains Transformers,
input 200-250 volts, output 350-0-350 volts, 120
milliamps, screened primary, 4 volts 1-2 amps., 4 volts
2-3 amps., 4 volts 8-5 amps., 9/6 ; input 100-250 volts,
300-0-300 volts 60 milliamps, 4 volts 1-2 amps.,
4 volts 2-3 amps., 6/6; input 200-250 volts, screened
primary, output 500-0-500 volts 150 milliamps, 4 volts
3-5 amps., 4 volts 2-3 amps., 4 volts 2-3 amps, 4 volt's
1 amp., 4 volts 1 amp., 19,6,
MAINS Transformer, with Westinghouse rectifier,
output 200v. 30 milliamps, and 4 volts 8 amps.,
L.T., 15;- the pair.
.8.A, 3-gang Condenser, .0003, with trimmers.
3/11 ; areally solid job; Utilitydise drive, 1/0.
PECIAL Offer.—0.00015 brass short wave tuning
condensers, with slow motion and eomplete dial
3/9; short-wave chokes, 10-200 metres, 9d. &
D UBILIER Electrolytic Condensers, 12 rmicro-
g farads, 20 volts, 6d.; 8 plus 4 microfarads, 500
volts, 4/-: 50 mf., 50v., 1,9 ; 8 mf., 8, :
ELIABLE Intervalve Transformers, 2/-; M.C.
Multi-ratio, output transformers, 2/6; 2-1 or 1-1
output transformers, 2/6; microphone transformers,
50 and 100-1, 2/6 ; 3 henry chokes, 2/6.
OLSTER BRANDIES Model 301 Pick-up with
Arm ; list price, 35/-; our price, 10/6. '
RELIABLE Cannied Coils with Circuit, accurately
matched, dugl range, iron core, 2/11,
TILITY 3-gang Condenser, 0.0005, fully screened,
with trimmers, ball bearing, straight or superhet,
6/9; complete with disc drive, 7/11; the best 3-gnng
available,
.C.C. Condensers, 4 mf., 450v, working, 4/-; 4 mf,,
750v. working, 6/-, 0
VARLEY Constant Square Peak Coils, band-pass,
type B.P.7, brand new in makers’ cartons, witl
instruction and diagram, 2/4.
VARLEY H.¥. Intervalve Coils, B.P.8, band-pass,
complete with instructions, in original cartons,
[

2/86.
SOR-EENED H.F. Chokes, by one of the largest
manufacturers in the country, 1/6.
REMIER British-made Meters, moving iron flush
mounting, accurate, 0-10, 0-15, 0-50 m.a., 0-100,
0-250 m.a., 0-1, 0-5 amps. ; all at 6;-; read A.C. and

D.C.

POTENTIOM‘ETERS by Best Manufacturers, 200,
350, 500, 1,000, 2,500, 5,000, 8,000, 10,000,

15,000, 25,000, 50,000, 100,000, 250,000, 500,000,

1 meg., 2/-; 5,000, 10,000, 15,000, with mains switch,

2/

U.S.A. Llectrolytic Condensers, 550v. peak working,
standard tubular metal condenser, 4 nif., 8 mf.,

12 mf., a real bargain, 1/9,

BRITISH Radiophone 2-gang 0.00016 Short-wave

“Variables, all brass with steatite insulation, 5/6.
I OOO Ohm 150 Milliamp, semj-variable resist-

s ance, 2/~; 1,000 ohm 250 wmilliamp.,
tapped, for any number, 18 valves, 3/6; 800 ohms 350
m.a., tapped, 2/-

O3MOCORD Pick-ups with Arm and Volume Con;

trol, wonderful value, 10/6.
ELIABLE Smoothing Coundensers, 250v, working,
1mf, 6d.; 2mf., 1/-; 4mf.,2/-; 350v. working,

1mf., 1/-; 2mf,1/6; 4 mi., 3/-.

LI Premier Mains Transformers have Engraved
A Panels, terminal connections, all low tension,
windings centre tapped, tapped and screened primarics,
200-250 volts, R

REMIER 250-0-250 60 millianips, 4 volts1-2 amps.,

4 volts 2-3 amps.. 4 volts 8-4 amps, 10/-. )
REMIER 350-0-350 150 milliamps, 4 volts 1-2 amps.,
4 volts 2-3 amps., 4 volts 8-4 amps, 12/6.
REMIER Combined H.T.8,and H.T.9 Transformer,
rectified output 250 or 300 volts 60 milliamps,
4 volts 1-2 amps., 4 volts 3.5 amps., 10/-; or with
Westinghouse rectifier, either type, 18/6.
PREMIER H.T.10 Transformer, rectified output 200
volts 100 milliamps, 4 volts 1-2 amps., 4 volts 3-5
amps,, 10/-; or with Westinghouse rectifier, 19/6.
REMIER H.T.11 Transformer, 500 volts, 120 milli-
amps, rectified output, 4 volts 2 amps., 4 voits.3
amps., 4 voits 3-5 awmps, 22/6; with Westinghouse
rectifier, 42/86, -
THE Following Lines 6d. Each, or 5/- per dozen :
4- or 5-pin baseboard or 4-, 5-, 6- or 7-pin chassis
mounting valve holders, American valve holders, 1 watt
resistances, wire end, every value; tubular wire end
condensers, 1,500 volt, every value up to 0.5, 0.3 amyp.,
2/- or 3-point switches. ~Cyldon double trimmers,
6 yds, Systoflex, 1, 1.5, 2 or 2.5 mm., 1 yd. 7-way cable,
9 feet resincored solder, 6 yds. push-back connecting
wire.

PREMIER SUPPLY STORES

(Dept. G.N.), 20-22, High St., Clapham, S.W.4. "Phone:
Nearest Station: Clapham North

£ 5 WORTH experimenters surplus wireless com-
s poncnts @ short-wave gear, valves, coils,
transformers, - moving-coils, condensexs, ete.7 Dirt !
%%mp. Stamp for lst.—H. Pitman,; 8, Kimson Ry

Y Y -
allisdown, Bournemouth, 5 B0~ 950t
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BIRMINGHAM RADIOMART |

THE SHORTWAVE SPECIALISTS.

RADIOMART. Utility 8/6 Microdisc. The finest
silent, short-wave dial; high reduction, 3/11.
ADIOMART. Ribbed short-wave _coil-formers,

1% in., 4-pin, 1/6; 6-pin, 1/9; fit English valve-
holders (6-pin fits 7-pin valveholder).
RADIOMART. Radiophone short-wave condensers,

all brass on Steatite bases (the fnest made),
offered % list, Single .00016, 3/6 ; 2-gang .00016, 5/6.
ADIOMART. Telsen screened short-wave chokes,
.'1/11. Raymart unscreened, 9d.; very efficient,
guaranteed.
ADIOMART. Free short-wave three blue print
and magazine with all 5/- short-wave orders.
ADIOMART. Telsen 7/6 Radiogrand Trans-
formers, 3-1, 5-1, 3/6. Telsen 5/6. Binocular
chokes, 1/11,
ADIOMART. Telsen 100-hy, chokes, 1/11 ; Telsen
100 m.a. Fuses, 2d. Telsen preset condensers,

Od.

RADIOMART. Pritish Radiophones, fully screened,
= 2-gang, .0005, top trimmers, latest compact type,
5/

RADIOMART.- Radiophone 3-gang straight or|

superhet, 7/6. Radiophone 4-gang superhet, 9/6,
all boxed. .

ADIOMART. British Radiophone, 2-gang. as

- above, but fitted Upiknob trimming ; wavelength

moving-scale dials, 8/3.

ADTOMART. Radiophone LF. Transformers, 110 |
Also few 117 and 126 }

k.c., top trimmers, 2/6.

k.c.
ADIOMART. Radiophone Superhet Radiopaks

boxed, circuits, 29/6;; centre-tapped LF.s with ’

terminals, 3/6. l B
RADIOMART. Utility super 3:gang .0005 straight

or superhet, fully screened, 6/9. Dial 1/- extra. |

RADIOMART. Sonochorde super sensitive P.M.s,
class B or Universal (ideal battery sets), 10/6.
ADIOMART. Telsen matched  screemed Dual-
range coils 2/6, pair 4/6. Presets 9d. -
ADIOMART. Differentials. Telsen .00015,-.0003,
1/3. Astra .00015, 1/-. Polar .0008, 1/3. =
ADIOMART. Push-back, the wiré used by set-
\, mokers,-ready tinned and sleeved, 6 yds,, 9d.
ADIOMART. . Screened flex, H.F. or pick-up,
" single, 6d. yd.; twin, 9d. yd. .
ADIOMART. Resin-cored solder, oft., 6d. Bulgin
1-amp. fuses, 2d. Bulgin twin fuseholders, 4d.
ADIOMART., Non-inductive "tubulars, 1,500v,
0003, .002, 4d.; 0.01, 0.02, 0.04, 0.05, .1, 6d. ;
0.2, 0.25, 8d.; 0.5, 9d.

'ADIOMART. Western Electric microphones (cost
£1/1/-), 2/9. Heavy mike transformer, 2/6.
ADIOMART. Supremus 27/6 battery economisers

fitbed Westinghouse Rectifiers ; save half baitery

Lill; 7/6. .
ADIOMART. Igranic Class B Drivers, 13-1, 2/11;
lgranic, 8/6. Parvo Transformers, 1/11.
ADIOMART. NSIP 8+8-mfd. electrolytics, 3/6.

o Dubilier &-mfd., 2/11, both 500v. working.
RADIOMART. Variable condensers: Lotus, .0003,
1/-; Utility, .0005, 1/3; Ready Radio, .00075,
L0003, .0005, 9d.; Telsen, .0001, .00015, 10d.
ADIOMART.. Screencdiron-cored dual-range colils
with reaction circuit, 2/11. Telsen mains swit-
ches, 6d.
ADIOMATRT. Telsen 1-watt wire-ended resistors,
6d. Telsen cartridge resistances, tubular con-
densers, 6d.
ADIOMART. Special offer dozen assorted wire-
R ended resistances, all different, most famous
makes, our selection only, 2/6.
ADIOMART. Triotron Class B units, complete
R driver transformer, new B.V.A, valve (list 64/-),
- 25/-. .
ADIOMART. Milliammeters, flush, 23in., 5/9;
23ip., 6/9. All ranges above 25 m.a,
ADIOMATRT. Purchase Over-produced Stock
leading Continental Valve Maker. Super Valves;
sensational prices. . s
ADIOMART. A.C. types at 4/6. H.F., Pen,
M.H., M.E.L., VALS.G., P.T.4.,, A.C.8.G. All
American A.C. types. o
ADIOMART. 2-volt types, H.F., Detector,L.F.,
2/3 ; Power, 2/9 ; Super Yower, 3/3; Screen-grid,
Pentode, 5/6. .
ADIOMATRT. March Catalogue gives character-
isties all other components (largest in trade).
ADIOMART cannot send Catalogues or answer
inquiries without stamp.  Goods over 6/- carriage

paid. 4 .
THE SQUARE DEALERS

BIRMINGHAM RADIOMART,
19, John Bright Street, Birmingham,

rOU CAN USE YOUR SPARE TIME to Start a
Mail Order Business that quickly brings you a
full-time income. Follow the lead of others who are
averaging £12 per week net profits. Get away from a
drudging routine job—join the big-money class., No
previous experience necessary. Few pounds capital
only needed. No samples or outfits to buy; no rent,
rates or canvassing. New method makes success
certain. Write to-day for FREE BOOKLET teo
Tusiness Service Institute (Dept. 803a), 6, Carmelite
Street, London, E.C.4. .

REQUIRED competent radio cngineer, -work few
\ : week-endsoprivate residence, Hendon, N.W,,

moderate.—Box, A.10

materialgand {quli))}};ent supplied, congenial. Feed

CABINET (P.R.) WORKES, Bexleyheath, Nr. London.

. 0. (PR76),
2 El@.ﬂr JIOLBORY:  LORDON, - W.C.1.

N ¢ unobaillaY

| —BARGAIN——
McMICHAEL RADIO
4-vaive_D.C. SUPERVOX:

LIST PB.ICE'

%
8- -
- S e

GUARANTEED BRAND NEW.

Twin Matched Moving - Coil Speakers.
Selector Switch _cuts out interference. Tone
Control. Gramo Pick-up and External Speaker-
Connection, 2 8.G., High Frequency Valves, detec-
tor, corrected Pentode- Output. Band Pass Tuning.-
Handsome Walnut Cabinet. For D.C. Mains 200-
250 volls, Illuminated Waveléngth Scale. Easy
Terms: 7/6 down and 17 monthly payments of -
10/9. -

A.C. Model.
Price, 12 Gus,
payments of 16/=-.
required.

—MCcMICHAEL 5v4Lys LODEX—;

IComplete with 5 B.V.A. Valves, Moving-coil Speakerl

List Price, 18 Gns.; our
Or 15/- down and 17 monthly
Please state voltage and cyclés

{and two Batteries—Ready to. Play. N |
LIST GNS. OUR Q GNS. OR YOURS :
:PRIQEI « PRIGEQ FOR 7,6}

© 7 and 17 monthly payments of 10/9 1

D i e o e - B o

NEW TIMES SALES CO.

e 56, (Pr.W.9), Ludgate Hitl, London, ,E.G.'4— :

CANYOU
FOLLOW THIS ?

floer = W@“”

]m o

If you "can follow ihis diagram you can build
your own battery charger from a HEAYBERD
Kit of Parts in FIFTEEN MINUTES.

PRICES FROM 30/6

Send this advt.' together with 3d. in stamps “for our latest
1935 handbook, “Mains Power for your Radio.” R

F. C. HEAYBERD & Co. 19, FINSBURY ST,

LONDON, E.C2.

+' CABINE’
[ 65/- CABINeT Fok 39/ §
NO MIDDLEY PROFITS.

Finest Radio ‘Furniture
to B.B.C.

“sWIFT SERVICE " RADIO ~ BARGAINS.

PROMPT DELIVERY AND SATISFACTION,

GUARANTEED. -HALL-MARK Ill, complete kit
30/~, or with specified HIVAG valves £2/10/9 (com-
prising B.T.S. specified coils, Lotus, Wavemaster,
‘Wego components, etc., and drilled chassis). B.T.S.
Hall-Mark JIT coils 7/6 per set, postage 3d. FIRST.
SPECIFIED kits, valves, etc., can be supplied for all
PRACTICAL WIRELESS circuits at standard prices.’
4362’ specified valves for the HALL-MARK CADET
17/-. BURGOYNE, Class B 3-valve battery sets,
complete with Mullard valves, batteries, accumulator,
Magnavox M/C loudspeaker. Ready for use (£6/10/0)
£3/17/6. SEND 13d. stamp for our Bargain List.
ALL other goods advertised -in last week’s issue are
still available, THE SWIFT SERVICE AND SUPPLY
3, FEATHERSTONE .BUILDINGS,
7] ’Phone
OLBORN 1336, RIS wrpied

OUTHERN RADIG'S WIRELESS BARGAINS: -

SPEAKERS.—Blue Spot Permanent MagnetSpeakers,
Universal Transformers fof Power, Super-Power,
Pentode or Class B. All brand pew 1935 series. Tyype
99P. M., 30/~ (List 59/6). 45 P.M., 24/- (List 45/-).
Type 62P.M., in attractive cabinet, 38/- (List 67/6);
Type 32P.M., 45/~ (List 87/6)," All in sealed cartons.
LIMINATORS.—Regentone Elininators,” 1935
Series. Brand new and boxed. 'Iyre 'W.5a for
AJC Mains, 200/250v. Complete with Trickle Charger
for 2, 4 or 6 volt accuirulatdrs, 39/6 (List 75/-). Type

| WIa (less Trickle Charger) to carry 30 milliamps, 33/-

(List 67/6). Type WIC (less Trickle Charger), 30/-.
ONDENSERS.—Plessy Four-Gang Condensers
with Oscillator Section for Superhet. Fully
screened with trimmers, 7/3 each, standard full size
0.0005 (not midget). Lotus 3-Gang 0.0005, 11/- (List
19/6) ; 2-Gang 0.0005, 7/3 (List 14/-). All Lotus Con-
densers are Brand New, Fully Screened with trimniers
complete with Dials, escutcheons, ete, Tgranic 1 mfd.,
1/3; 2mfd., 2/-. Dubilier 4 mfd. (2+1+-1), 2/9—1,000
Volt, Test. T
OILS.—Igranic Sugerhet 4-Coil set (1 osc. 2 LF.
with pig tails and 1 I.F. plain), 9/- per set (List
50/-). Varley’Constant Square Peak Coils B.P.5, with
all ‘accessories, 2/3. Telsen Twin-matched Coils :
Type W.287, screened with switch, 7/9 (List 17/-).
Triple-matched Screened Type W.288, with switch,
10/9. Telsen Twin Coil Unit, Type W.478, 12/6. Type

| W.477, 17/6. All Brand New and Boxe

d. o
ICK-UPS.—Marconi Model K.25, 21/- (List 32/6).

ECEIVERS.—Burgoyne Class ““ B’ Three-Valve
Sets, complete with 3 Mullard Valves. Bxide
Batteries and accumulator. Magnavax Moving Coil
Speaker. In modern cabinet beautifully finished in
chromium plate. Brand new, in sealed cartons, £3/18/6.
ELSEN.—3-Valve Bafttery Sets.  Model 893,
complete with three Mazda Valves, 30(- (List
75/). Contained in exquisite Bakelite Cabinet. .
ISCELLANEQUS.—Westinghouse Metal Rec-
tifiers, Type H.T.8, 8/9. Morse Tapping Keys
with flash signal and buzzer, complete with battery and
bulb, 2/-. Biflo Static Cut-cuts, definitely eliminate
all interference, 2/3. TLewgos Spaghetti Resistances,
all capacities, new and boxed, 1/6 per dozen assorted.
Telsen Short-wave Chokes, H.F. Screened, 1/9. -Telsen
Binocular H.F. Chgkes, 2/-} Telsen ACE L:F. Trans-
formers, 3-1 and 5-1;72/9. Deémark Dual Rapge
Coils, complete with circuits, 2/-. . a
TOCK-TAKING . PARCELS.—We have gathered
) at our Mail Order Dept. a large quantity of odd
lines from our various branches. It is impossible to
list these articles individually. We are, therefore,
offering them in parcel lots at 5/- per parcel. Each
parcel contains components to the value of at least 20/-
and include Switches, Fixed Condensers, Trans-"
formers, Resistances, Coils,-etc., etc., Bvery article
is of present day use in Radio, Telsen and Ready
Radio Circuits numbering -10 different circuits are
included in cach parcel, 5/- per parcel. - o
HOUSANDS OF BARGAIXS AT OUR VARIOUS:
BRANCHES.:~All Goods’ guaranteed :ind sent
post paid. Branches at 46, Lisle Street, W.C.Z;-
271-275, High Road, Willesden Green, N.W.10, All
Mail Orders to : 323, Buston Road, London, N.W.1. .
OUTHERN RADIO, 323, "EUSTON ROAD,
LONDON, N.W.1. Near Warren Street Tube.
’Phone: Museum 6324,

PEARL & PEARL,

190, Bishopsgate, London, E.C.2. All the following
Bargains, guaranteed new goods., Cash or C.0.D.
Carriage Paid in British Isles.

SPECGJAL. Telsen Radiomag (Latest Edition), 64
pages. 4 Full size Bhie Prints for the ** Econcmy

Three.”” ** Short-wave Three.”

““ Super Four >’ Battery receivers, and a ‘‘ Quality 3-
valve Amplifier,” Full constructional details, many
other articles of interest, sent Post Paid for 6d., or,
FREE to all purchasers of goods during April.

TELSEN Chokes. Coils. Condensers, etc., all at
Special Reduced Prices. List “ N” on request.
RECGEIVERS, . Burgoyne 3-valve. List, £6/10/0.
Our Price, £3/18/6.
CONDENSERS. ILotus 2-gang. List 14/-, Our Price,
7/3. - 3-gang: List 21/-, Our Price, 11/6. -

‘| COILS. Lincoln Stewart; iron core; List, /6.

Our Price, 2/6.
RADIOPAK.
Price, 29/6., .
SPEAKERS. . Lotus permanent magnet m/c: List,
27/6; Our price, 14/11.
SHORT-WAVE Adaptors, B.T.8., 52/6 complete.
GRAMO-MOTORS, Cotlaro, A.C. List, £2/10/0. -Our
Price, 36/-,.or with Pick-up, 13/- extra, .
TRANSFORMERS. lotus, 3-1 and 5-1; List, 5/6.
Qur Price, 3/6. ’
CABINETS from 4/11 each ; carriage forward. .
FOR details of above Bargains see our advertisements
during March.
All Mait Orders-Direct to
PEARL & PEARL
190, Bishopsgate, London, E.C.2.
Telephone : Bishopsgate 1212,

Superhet model.  List, £3/15/0. Cur

L. ORMOND SPARKS, late Technical Staff
AMATEUR WIRELESS and WIRELESS
MAGAZINE, will attend to all your Technical and
Constructional troubles. Postal Queries 1/- each
question. Blueprint alterationms, 2/6. Diagrams 1/
per valve. Enclose’ stamped envelopé, Detailed
Teplies. Prompt ‘Service.—54, Blythe Hill Lane,

Catford, S.E.6,
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‘HU’LBERT‘

- JULBERT for Quality Surplus Speakers,

LL speakerslisted below are brand new and made

by oune of the best known manuafacturers of

moving coil speakers, Repeat orders coming in daily.

IO/6 ONLY. | Usual price 80/-. Energised

8in. cone. 6,500 ohms field for direct use

on 200/240 volts D.C. mains, Also 1,800, 2,000,

2,200, or 2,500 ohms field, Power,Pentodeor Universal
transformer.

]2/ ONLY. As above, but complete in non-

resonant cabinet. 12in.x 10 x 6in. Amazing

value. N

14 . ONLY. Usual price 45/-. As above, but with

10in. cone., A power{ul quality speaker.

]6/ ONLY. As above, but complete in non-
resonant cabinet. 18in, x 10 x 6in.

]5 6 ONLY. TUsual price 35/-. IPermanent

/ magnet model of high efficiency. 8in. ¢one.

Power, Pentode or Universal transformer.
]7/6 ONLY. As above, but complete in non-
) resonant cabinet. 12in. x 10in. x 6in,

Amazing value.
]8 ONIY. As above, pcrmancnt magnet
model, but with 10in. cone. Powerful

Worth three times the price.
2 ]/ ONLY. As above, but complete in non-
=~ resonanl cabinet. 13in. x 10in. x 6in.
ABINETS 2/9 each if purchased separately.

quality speaker.

ECURE‘ onc of these genuine bargains now if you
require realistic reproduction at remarkably low
cost. Cash with order or C.0.D.—Hulbert, 6, Couduit

St., W1
[viserr. -

HE following unused sct manufacturers' Surplus;
all goods guaranteed perfect ; immediate delivery.
MAGNAVOX speakers, complete with hum-bucking
- coil, output transformers, cte. DEC152 (9in.
cone), 22/6. DC154 (7in. cone), 16/-. All with 2,500
or 6,500 ohms fields.
ESTINGHOUSE rectifiers, HT8, 9/6. HTO,
10/-. HT10, LT5, LT4, 10/9. Regentone trans-
formers for HT8 or HT9, with 4v. 4 amp. LT winding,
7/-.  Eliminators, first-class make. Outputs-1350v.
25ma, SG and Detector.” AC type with Westinghouse

rectifier, 25/-. AC type with .6 amp. trickle-charger, -

30/-. DC type, 12/6.
UBILIER or TCC dry electrolytic condenscrs
8mfds. or 4mfds, 500v. working, 50mfds, 50v.
200mfds, 10v, 3/3. 50mfds, 15v, and 15mfds, 100v,
2/3. 60mfds, 12v, 2/-. TCC type ‘““M "’ condensers,
any value up to .001 mfds, 6d. Xrie resistances, 1
watt type, 7d., 2 watt, 1/2, 3 watt, 1/9. Send for
comprebensive list. .

D, 45, Farringdon. Street, London, LE.C.4.

)
0(’ Telephone : Holborn 9703

OBURN RADIO OFFER THE FOLLOWIXNG
NEW LINES:—
LECTRIC SOLDERING IRONS. 200/250 v.,
guaranteed, with copper bit, flex and adaptor,
complete, new and boxed, 1/11, post 6d.
ESTERN Electric Microphones 2/3,
formers for same, ratio 100/1, 2/3.
DUBILIER dry electrolytics 8 mfd. 500 v., 2/9.
T.C.C. 25 mfd. 25 v., 50 mfd. 12 v., 6 mfd.
50 v., 100 mfd. 12 v,, 1/3. DBritish Insulated Cables,
2,000 mfd. 12 v,,8/9. Lrieand Dubilierresistances, 6d.
ESTINGHOUSE H.T.8 and 9, 8/11. Few oaly
H.T.5 and L.T.2 at 4/6. X¥ormo 1 mfd., 1/-;
2 mfd., 1/3, .1 and .01, 6d. Valveholders, chassis type,
4/5 pin, 1/3 half dozen.
“T*RADE enquiries invited, send heading and stamp
for new list.
OBURN RADIO CO., 9, Sandland St., W.C.1.
Holborn 7289. (First turning on right up Red
Lion St. from Holborn.)

Trans-

ALT-MARK THREE Superhet Three, ST600

Guarantecd First Specified Kits—Lowest Prices

—TEasiest Terms—Lists ¥rce—Melfosrad, Queen’s
Place, Hove, (Trade supplied.)

EPAIRS to Moving Coil Speakers, Cones and Coils
fitted, or rewound. Fields Altered. Prices
Quoted Including Tliminators. Loud-Speakers Rec-
paired, 4/- IL.F. and Speech Transformers, 4/-
Post Free. Trade Invited, Guaranteed Satisfaction.
Prompt Service. Istimates F¥ree. L.S. Repair
Service.—5, DBalham Grove, _London, §,W.12,
Battersca 1321.

AINS Transformers, chokes, etc., to specification,

repairs promptly exccuted. Guaranteed satis-

faction, Prices on request. Menry Peace, Ltd.,
‘Wednesbury, Staffs,

PEAKER REPAIRS—REWINDING SERVICE.
New Coues, Coils, etc,, fitted all makes M/e
Speakers, Itields altered. Mains Transformers, ete,,
rewound. Tnglish/American receiver repairs, Fsti-
mates free, work guaranteed, Trads invited. Write
Dept. C,, Weedou P.L.I, Co., 80, Lonsdale Averue,
London, B.6. Maryland 1782, -

OME-CONSTRUCTOR’S SETS BUILT to Spesification,
laboratory tested, modernised, or repaired; 2/6
per valve: Technical problems solved, diagrams

‘supplied, or modernised, 2/-. Stamp for details.—Radio

Service Burcau, 9a Shepherds Bush Road, London,W.6.

MORE ASTONISHING BARGAINS
_ by
OLYMPIA RADIO LIMITED.

LL Receivers and Components offered are
Jguaranteed unused—in Makers’ original Cartons,
and in perfect condition. :
ASTON[SHING offer of Telsen 1935 6-Valve Superhet
. Receivers—either A.C. or Battery Models are
available. - These Receivers are undoubtedly this
Season’s best. List Price, 14 Guineas. Our Price,
10 Guineas.
THE Battery. Model is supplied complete with all
Batteries. : o
CE Pedestal Type Microphone. Nickel Plated
Spring Ring suspension type. On  Bakelite
Base which houses Transformer, ete. List Price,
12/6. Our price 7/11. '
ATLAS P.M. Moving Coil Speaker. Suitable for
Power, Pentode or Push Pull. List price, 42/-,
Special Price, 12/11, Early application for this
amazing lineis esseutial, asstocksare becoming rapidly
exhausted.
ELSEN COILS. Single Sed. Iron Cored Colils.
Suitable for Aerial or Anode (List 8/6), 4/6.
Iron Cored Scd. Twin Ganged Coil Units. Suitable
for all Circuits (List 19/6), 12/6, Iron Cored Triple
Ganged Coil Unit (List 30/-), 21/6. Triple Sed. Iron
Cored Coil Unit Superhet (List 30/-), 21/6. LF.
Transformers, 110 k/c (List 8/6), 4/6. All the above
Coils are fitted with”Knob and Switching Device.
DUAL Range Aeria! Coil List No. 76, with selectivity
device (List 7/6); 4/-.
Coil. List No. W.154 (List 5/6), 3/11:
TELSEN COMPONENTS. Bakelite Tuning Cond.
0005 (List 2/6), 1/6. Scd. Binoc, all-wave H.T.
Choke (List 5/6), 8/6. Standard Scd. H.F. Choke
(List_3/8), 2/3. 4 Pt. P.P. Switch (List 1/6), 9d.
Ace Transf, New Metal Casec Model. 3-1 or 5-1 (List
5/6), 2/11. Class,“ B’ Output Transf. (List 10/6), 3/6.
Class *“ B’ Driver Transf. 1.5-1 or 1-1 (List 10/6), 3/3.
OTUS P.M. Moving Coil Speaker. Output Transf.
with 10 ratios. ‘Suitable for any type of Output
Valve. (List 27/6), 15/9. .
WRITE for Iljustrated Lists Post Free.
,mention this paper when replying.
TER_MS, cash with Order or C.0.D.

LYMPIA RADIO LTD., Mail Order Dept., 49a,
Shudehill, MANCHESTER. )
M IDLAND DEPOT : 29, Martineau St., Birmingham.

‘BRANcHEs in all Principal Towns.

Please

VAUXHALL.—Stratrion named scales for Radiopaks
., -complete with Rivets. New wavelengtls.
AUXHALL. — Magnavox permauent magnet
Speakers universal for Class B, power, pentode
or push-pull; 7in. cone, 16/6; 10in. cone, 22/-,
AUXHALL.—Magnavox energised types, 2,500
or 6,500: 10in. come, 22/-; 7in. cone, 15/3.
All brand new complete with-humbucking coils, state
power or pentode. T
AUXHALL.—Polar three gang
Midget, 8/9. Arcuate dial and drive, 5/-.,
AUXHALL.—Rg.diophone threc gang condensers,
piano type superhet. or straight fully screened,
8/6; two gang, 6/6. . :
AUXHALL.—Benjamin. Class B transformers
1-13 to 1. Terminals fixing, 6/6 boxed. .
AUXHALL.—Radiophone volume controls, all
values from 5,000 to 500,000 with switch; 8/-.
AUXHALL.—Westinghouse rectifiers set, manu-
: facturers surplus skeleton type H.T.8, 9/6;
H.T.9-10, 10/-.
VAUXHALL.—“'estinghouse Westectors, W.4,
W.X.6, 5/9. Regentone transformers with
terminals and H.T.8. 17/6. - . -
AUXHALL.—Rothermel Piezo electric pick-ups,
-80/-;- B.T.H., senior, 29/-; Minor, 16/6.
AUXHALL,~Gramophone motors: Collaro 32
model, 32/6. Universal model for 110, D.C.
200/250 AC/DC, 47/6.
AUXHALL.—B.T.H. Truspeed AC. 30/-; B.T.H.
Universal model 110 D.C, 200/250 AC/DC, 47/6-
AUXHALL.—Utility -dials and drives complete
. with ‘escutcheon, state black or brown, 5/-.
AUXHALL—Dubilier condensers, 4. or 8
M.E.D. dry electrolytic, 500.V working, 3/-;
50 MTD.50.V. working, 1/8; 50 MFD.15V., 1/6."
E VAUX_HALL.—Dubilier or Radiophone tubular
condensers non-inductive .1, 9d.; .05, 6d. ;.002,
.0002, and .0005. 4d. 1 mid. Mainsbridge, 1/3; 2 mfd.,
2/-; T.C.C. .002 mica, 2,000v. test, 10d.; .01, 1/-,
VAUX,HALL.—Dubilier all values, 1 watt resis-
tances, 7d.; Clix valveholders with terminals 5
pins, 7d.; 7 pin, 94.; Continental 7 pin, 0d.; W.B,,
4/5 pin, 41d. Post paid, 2/6 or over or C.0.D.

VAU.XHALL. " Bulgin L.F, Choke 20 henries at |

50 ma., 6/6. Mains resistances for Universal
valves, 2/11

J11.
AUXHALL-UTILITIES, 163a, Strand, London,

W.C.2, over Denny’s the Booksellers, Temple

Bar 9338. Send postcard for new lists free.
LARION VALVES.—AU Dbfand ncw-; hattery
typos, 2-volt, HF.2, LF.2; LP.2, 1/9. Super

power, PP.2, 2/G; screcns and pentodes, 3/9; A.C.
Mains, 4-volt, 1 amp., general purpose, 3/3; power,
4/-; sercens and pentodes, 4/6; full wave réctifiers,
“3/6; postage paid, cash with order, or €.0.D. over
10/-, Clarion Valves, Dept. 2,885, “Fyburn Road,

Erdington, Birmingham,

H.F. Aerial Transformer.

condensers.

G. W. SMITH & SONS

ANNOU_NCE the Purchase of a Huge Quantity of
Telsen Radio Goods, to be disposed of at special
clearance prices.

HESE are Absolute Value for Money Bargains,
. which cannot be repeated when exhausted.
‘EACH Item Brand New and in Sealed Boxes.

ELSEN A.C, Mains Units, output 150 volts, 28
m./amps., with L.T. supply of 4 volts A.C. for
mains valves, very limited number only; offered at
the low price of 30/- each.
‘ELSEN D.C. Mains Units, output 150 volts, 28
m./amps., type W346; '17/6 each.
ELSEN Class “ B’ Driver Transformers, brand
new and in sealed boxes; 5/- each., Telsen
Class B Output Chokes, 3/6 each; Telsen Class B
oubput transformers, 3/6 each,
TELSEN Tapped Pentode Output Chokes, type
g W72, 50-25 henries, 20 m./amps., 4/6 each;
Telsen 15 henry, 50 m./amps., L.I'. chokes, 3/- each;
Telsen I..F. chokes, 18 henries, 50 m./amps., 3/6 each.
ELSEN 40-henry L.F. Chokes, 1/G each, limited
number; Telsen variable condensers, 0.00026
and 0.00035, 1/6 each.
ELSEN Screened All-wave H.F. Chokes, 2/9 cach ;
short-wave H.F. chokes, 2/- cach. Telsen Reaction
Condensers, 0.0001, type W356, 1/3 each; Telsen
reaction condensers, 0.0003, type 194, 1/3 each;
Telsen type W136, 1/3 each.

ELSEN 1-watt Resistors, 50,000, 25,000, 20,000,
10,000, 5,000, 1,000, 500, 250 ohms. Gd. cach, 4/6
per dozen. Telsen Spaghetti Resistances, 300, 600,
750. 1,000, 2,000, 3.000, 4,000, 5,000, 10,000, 15,000,
20,000, 30,000, 40,000, 50,000, 60,000, 80,000, 100,000,
4d. each, 3/6 per dozen.
ELSEXN Mica Fixed Condensers, 4d. each, 3/6 per
dozen; special clearance offer, Telsen 0.0004,
fixed mica, 2/- per dozen. ;
ELSEN Grid Leaks, 1, 1, 3, 4, 5 meg., 4d. cach,
3/- per dozen ; Telsen Tag condensers, all values,
3, each, 2/6 per dozen.
ELSEN Electrolytic Condensers, 4 mf., 6 mf.,
500-volt, 3/- each; 4 mf., 6 mf, 275 volt, 2/
each ; 25 mf., 25 volt, 1/3 each.
ELSEN Radiogrand Transformers, 5-1 3/6, 3-1 3/6,
1.75-1 5/-. Telsen Output Transformers, 1-1
ratio, 3/- eacl.,
TELSEN valve holders, 4-pin, 5-pin, universal screen
grid type, 6d. each, 5/- per dozen; 7-pin, 30d.
- each, 7/6 per dozen.
'L Are Open Al Day Thursday and until 9 p.m.
on Saturday.
HONE ; Terminus 6751,

Pentonville Rd., London, N.1, 2 mins. from King's
, Cross.

HTS week’s Wireless Bargains.
’ BLUE SPOT 45 P.M. Speakers; list 45/~ at 22/6G.
LUE SPOT 99 P.M. Speakers; list 69/6 at 30/-.

RIOTRON Screen Grid Valves, 2 volts 7/11.
W.B. P.M. Speakers, list 27/6 at 16/6.
COSMOCOR-D Gramophone Pick-ups, with volume
Control, list 15/- at 9/11; Double reading
Voltmeters, 1/9.
Above sent cash or C.0.D. All sets and components
in stock. Send p.c. for particulars of part exchahge.
, APPLE, LTD., 79a, Tottenham Cowrt Rd.,
London, W.1. Telephone: Mus. 6462,

TILITY SALES.—The “FAERITONE' Short
Wave TWO with 3 sets of coils ready made
55/-, separate component list of prices with diagram 6d.
LGENTONE W.5.A 200/250 A.Ve. Eliminator with
-3 Amp. charger 20 Milliamp 37/6. Ditto TEL-
SEN 28 BM/A 39/6. o
NEW DARIO Vaives to clear. Detector
) H.¥., L.F. 2/6, power 8/6, S.(i., Pen.
5/6. TRIOTRON, all types 3/-, Power 4/-, S.G
Pen. G/6.
DARIO 4 Volt Valves:
R.C.. L.F. 1/3,
ELESTION 45/- list 7in. Permanent Magnet,
Universal transformer 17/6, ditto LOTUS 14/6.
Cash with order, 24 hours service, carriage paid.
AERITONE RADIO, Faeritone Corner, 57, Prael
Street, Loundon, Paddington 0251.

31

Super H.T.,. Detector,

HATTESBURY  SUPPLIES.—World
Radio Mail Order Housec.
refunded 7 days. C.0.D. or cash with order.
HAFTESBURY Celebrated Transverse Current
Microphone supplied leading Broadcast stations,
Theatres, P.A. experts, etc., 55/-. Matching trans-
former 10/- (request illustrated pamphlet).
HAFTESBURY .0005 ganged condensers with
i1 trimmers, ex famous maker, 8-gang 3/11, 4-gang
SHAFTI_QSBURY A.C. 25 mfa. Eliminators, 3 pos.
J tappings, year’s guarantee, 22/6. D.C. model
25 my/a. 8/11. £2,000 worth surplus Radio Components
offered at.sensational prices.  Send 1id. stamp for
listi}n{ %1]1) illustrated catalogue 6d. ;
QHAFTESBURY SUPPLIES, 2240 . Shaftesbury
S_%ﬁumuc,' W.C.2. Tethple BAr ‘41750 Deal with

World  Famous
Satisfaction or cash

confidence.
~
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MR.D.R. STORSFORD

writes of the “G.M. Mail Order Service.”

159, Southbury Road,
Dxrar Sies, Enfield, Middx.
1 feel cornpelled to express my complete satisfaction with your
exceution of my order. S
Althongh the order was a small one, you despatched it within a
verf reasonable space of tiime.

The coils were particularly well packed, and I am satisfied that p

you took every possible precantion against them being damaged in
transit.

A,:'tto the coils themselves, I am sure that they -are qualily

 compencote, and represent very good value.

1t is, indeed, pleasant to be treated with the courtesy and con-
sideration which you have shown, and you may Be assured that T
shall call upon your firm to fill 1oy futore requirements.

Again thanking you, Yours truly, D. R. STORSFORD.
SEND US YOUR TRIAL ORDER TO-DAY. SMALL OR
LARGE 1T WILL RECEIVE THE SAME PROMPT
ATTENTION. WE LOOXK TORWARD TO THE
PRIVILEGE OF SUPPLYING YOU ALSO WITH
ALLYOURFUTURTE REQUIRE]\IENTS.

The above testimonial and many others may be seen
at our offices at any time. All are abso}utély un-
solicited—all Tecord sponlaneous appreciation of our
mail order service.

1000 SPEAKERS GIVEN AWAY.

absolutely free while stocks last, we arc giving
away-over 1,000 speaker units, batanced armature and
moving-coil types, to celebrate the introduction of our
amozing new range of low-priced * hattleship con-
structed ’ chassis. DBritish made and guaranteed for
12 months. Kach chassis in sealed cartons complete
with valves. Ivery chassis is a real bargain at its
price,
now. -Send without delay and make sure of obtaining
witl your.chassis absolutely free a speaker, unit
speciaily matched foritsoutput. Ordersforthe simaller
chagsis will secure a 4-pole unit, while the A.C. chassis
willbring a speaker of the moving-coil type.
@.M. 3-VALVE CHASSIS. Pick-up sockets. Highly
¢lficient straight circuit with Super Fower output.
Hlrminated straight line tuning scale marked in wave-
Jengths, medium and long, with handsonic escutcheon
for mowunting on cabinet front. (5in. X 2in.) Allsteel
chassis. ~ With valves, price 27/6. (Ior battery oper-
ation,
.M. )SUPER BATTERY THREE. - Metal chassis.
Includes Screen Grid and Super Power stages. Radio-
phone gang condenser and matched chiclded coils.
Pick-upsockets. With valves, price 35/~
@.%. SHORT-WAVE 3 CHASSIS.  Will tune 13 to
55 metres,and receive world-wide short-wave stations.
All anetal chassis eonstruction, Double spaced all-
brass vanes tuning condensers. With vaives, price 30/-.
G.M. SHORT-WAVE ADAPTOR. Will convert your
present receiver for use on the short-waves hetween
13 and *55- metres. Simply plug into detector
valve sockeb. Detector valve being used in adaptor.
Lvery adaptor tested on S.W. broadeast reception.

Price, each 15/-.

@.M. -VALVE A.C. CHASSIS. Comprising Var. Mu
11.¥. Pentode, H.F. Pentode, Super Power Pentode and
Rectifier valves, Pick-up sockebs,3iwattsoutput. All
metal chassis construction. Illuminated straight-line
seale rnarked in wave lengths, with separate chromium
escutcheon plate. With valves, price 79/6. (A.C. 200-
250 volts.) .
@.M. 4-VALVE SUPERHET CHASSIS. Employing
heptode frequency changer and Pentode output.
3 watts outpul. Bemarkable sensitivity. Combined
wavelength and gramo. switch. Straight fue scale
marked in wavelengths. With valves, price £5/19/6,

THE HALL-MARK CADET' KIT 19/6.

All components exact to speeified values. with all
sundries. KIT A, price 19/6. KIT B, as above, but
including valves, price 28/-. KIT G, with cabinet and
spealkier, price 42/-. Complete receiver ready wired and
tested, price 10/- extra,  We guarantee 100 per cent.
results with every kit or your kit will be serviced and
tesfed ftee of charge.

AMAZING GLEAREANGE OF SUPERHET COMPON-

NTS, ETC.
1,560 RADIOPHONE SUPERHET COILS. Band Pass,
1/3; Aefial, 1/3; Oscillator, '1/3. Complete with
wounting bases. L1, Transformers suifable for use
with above coils, 2/6.
RADIOPHONE MIDGET SUPERHET 3-GANG GON-
DENSERS, fully screcned with trimmers, each 710,
Radiophone midget straight two-gang condensers,
cach 5/6. - .
RADIOPHONE manufacturers type superhet coils,
2 band-pass, and oscillator 110 kje, per set, G/10
- 1.T. eoils, 276. - .
BURGOYNE CLASS B 3 REGEIVERS.—£6/10/0 model
as being universally advertised. You can ohtain this
remarkable receiver from us at the lowest cash price
of £3/16/8 each. Complete with Mullard valves,
Drydex and Exide batteries. Ready to switch on.
LAMPEX. 3-valve battery receiver in consolette
cabinet with full-scale escutcheon drive. Complete
with valves, List price, £3/19/6. Qur Price, 35/~ each.
Enclose 3d. stamps to-day for our huge Bargain Radio
Catalogue, containing hundreds of similar hargains,
1t will save you pounds.
LONDON EAST CENTRAL TRADING COMPANY
(Dept. P.A.399), 23, Bartholomew Giose, Londen,
E.C.1. Teléphone: NATional 7473.
All goods over 10/- postage free. Over £2 carriage
free. TERMS : Gash or C.0.D.

THE ‘GOLD-MINE’ STORES

“RADIO MARKET OF THE WORLD"

v
o bitnos

Take advantage of this amazing double value -

ALE. Ryalils Radio, 44, Lamb’s Conduit St., London,
W.C.T, announce yearly salc. We are clearing
NOTE to callers. We are off Theobalds Rd.,the best
approach from Holborn is through Red Lion
st. Nearest Tube: Bolborn.
ALE. Standard Telepbones HT3 mains transformer,
with 4v. 4 amp. and rectifier, output 230°7v.,
60 ma, ; the pair, new, 12/3. b
OLDERING irons, British made and guaranteed
six months for A.C. or D.C., 200/250 v., piice 3/-
caclh, state voltage. - o
.(.C. electrolytic condensers. 8 mf. type 802, 440,
v.av., 2/6; ditto dry type 803, 500 v.w. 3/~
T.C.C. bias type electrolytics with terminals, Dakelité
cases, 25 mf. 25 v., 50 mf. 12 v., 15 mf. 100 v, all at
9d. each ; ditto 6 mf. 50 v. at bd. cach. -

147 each. T.C.C. .1 x .1450 v.w., 8d. each.
ONDENSERS blocks at give-away prices,
1x4x2x1x1x.01. 300 v.w., 2/~
250 vow., 4x4x1x1x4%,1/9. X A
SALE. Radiophone wire-wound pots, with mains
onjoff switeh, all at 1/6 each. 10,000, 15,000,

20,000, and 5,000 with soldered tags, 1/- only.
ADIOPHONE 3-gang senior piano type, fully
screened with trimers, straight type, new, at

6/-. Radiophone drive for same 2/9, full vision.
RADIOPHONE 110 K.C. intermediates with ter-
minals on bases, 3/9; ditto with leading oub
Radiophone superhet packs, R.F.

T.C:.C.

wires only 8/-,

type, 26/6.

I_ EAYBBERD mains transformers at special sale
price. 350v.120ma., 4 v.4a.,4v.Ha.. 4V, 2}a.,

2276, 500 v. ditto. 27/6; both sereened primary and

tapped input 200/250 v.

LUE Spot P,M. Loud Speakers with transformer
i complete, type P.AL 99, list 50/6 new ; our triece,
25/~ o
READY Radio Duotone .0005 condensers, 1/6 each.

T'ree gift value 2/- given with cvery order of
5/- or over.
. ADIOPHOXNE .00016 short-wave coudcnsers, new,
2/6 each. Radiophone 4-gang piano type,
screened and trimmers superhet condensers, 5/9 each.
Compare prices. .
ALB. Jgranic 3-gang straight condensers with cover
“and trimmers, brand new, complete; clearance
priee, 5/6.
TRE. Knifetown.
reels, 6d. each. Telsen Electric sereened H.EF.
chokes, 1/6 each, new.
.C.C. mica condensers, .0001, .0002, .0005, .001,
005, 3d. each. T.C.C.type M, mica .03, Gd. edch.
ALEB. Special note. Postage is strictly extra on
above goods and adequate remittance should be
sent. any surplus returned with goods, .

ATI3. Goods are obtainable at above prices during

sale only, which will definitely finish on April 3rd.

NOBTAINABLE - ELSEWHERE.—We supply
any new receiver on easy terms, making a good
allowance on your old goods. We pay the deposit
and first instalments according to the allowance.
Components and Peto-Scott kits supplied for cash, or
part-exchange.—~R. Wigfield, Furlong Road, Gold-
thorpe, Yorks. .

XONEMETER

RADIO TEST SET

MOVING COIL

RAXGDS @

25 micro—2ma.
O—1060 millivelts,
0—7.5 volts,

6—500 volts.
0—50 m,a.
0—10 amps.

Or equal ranges.

Complete in Case
with Five Multi- &4 / ‘! 5[ 0

Dliers on .

THE,

METERS. We carry large stocks of Meters, all ranges. Special
Charging CZ 3-0-3 amps. 5/-. Pole testers, 2/6, 0-20 vollg, 5/, 0-50
volts, 5/-, 0-100 volts, 576, 0-200 volts, /-, all A.C. or D.C.  Home

with P.AL, mounted, 5/«,
l\ﬂ_E)TER REPAIRS of every description at low
prices. B

THE DIX-MIPANTA

A wonderfully versatile moving-iron multi-
range meter for service on A.C. johs.  No
projecting terminals. THREE ranges of
wolts: 0-7.5, 0-130, 0-300.  Used for MIL-

LIAMPS jeads: 0-12Ima and
0-75m/a. In hlack bakelite cave. Eg/ﬁ 2 2
ELECTRADIX RADICS,

Measures only_2iin. by 2’in.
218, UPPER THAMES STREET,; E.C.4.
Ceniral 4611, :

[P PP Y LTI ¥

FREE ADVICE BUREAU

COUPON

This coupon is available until April 6, 19035,
and-must be attached to all letters containing
_gueries,

PRACTICAL AND AMATEUR WIRELESS,
30/3/35.
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the fsjor portion of our stocka, alfanused-and perléct..

.C.C. non-inductive tubular condensers, 350 y.w.,'

HMV., |

No. 18, 22, 26. D.C.C., 8 oz.-

) EXPE RIMENTER’S

made meter or M.C. Relay malkers use our jewclled mefer movements, |

ADI10 CLEARANCE, 280, High Holborn,‘ W.C.1,
offer the following stupendous bargains, limited

"quantities only, all orders over 5/- post free. ‘Phone :

Holborn 4631. | .
ADIO CLEARANCE, TFirst -Bargain List is now
available, send 13d. to cover cost and postage.
RADIO CLEARANCE. Acrodyne 5 Valve Battery
Superhet Chassis, Class B output, complele with
Mullard  Valves, £4/5/- each; chassis, complete "in
cabinet with Rola P.M, Speaker, £5/5/-. -
ADIO CLEARANCE. MaXes Special Offer of a
Timited quantity S.T.600 Dorchester Kits to
Designers” Specification, including Colvern Coils,
Polar Condensers, T.C.C. fixed Condensers, 1. Hyper-
mite Trauvsformer, ready drilled panel and terminal
strip, list price £5/17/- ; our price £3/10/-.
ADIO CLEARANCE. Dorchester 3 Valve screen
grid, detector, power or pentode battery, chassiz
including all first-class components, brand new,
completely wired at 30/- each, less Valves.
ADIO CLEARANCE. Earl permanent magnet
\ moving-coil Speakers, 7}in. cone, brand new,
boxed ; list price’29/6 ; our price 10/11.
RADIO CLEARANCE. Magnavox Permancnt
Magnet moving-coil Speakers, 6in. cone, fitted
Pentode Transformers. Xdst price 27/6 ; our price 11/-.
RADIO CLEARANCE. Standard Telephones-and
Cables Mains Transformers, shrouded type, for
H.T.8 rectifier with 4v. 4 amp. C.T,, L.T. winding;
exceptional value at 6/- each.
ADIO CLEARANCE. British Radiophone 3-gahg
Superhet Condensers, screened 2 ,0005 sections
and 110 ke. oscillator section, 7/6 each.’
ADIO CLEARANCE. British Radiophone 3-gang
Superhet Condensers, large type, screened
2.0005 sections and 110 ke. oscillator section, 7/6 each.
RADlO CLEARANCE. DBritish Radiophone 3-gang
Superhet Condensers, unscrcened 2 .0005 sections
and 110 ke. oscillator section, 4/11 each. )
ADIO CLEARANCE,, British Radiophone,
110 kes. and 117 kes. intermediate frequency
Transformers, 2/6 each. -
ADIO CLEARANCE. British Radiophone Short-
Wave intermediate frequency * Transformers,
473 kes:, 2/6 each. E .
ADIO CLEARANCE, British Radiophone set of
Superhet Coils, mavufpc turers” type, - suitable
for use with above advertised Condenser, 5/6 per set
of three, ‘ :
ADIO CLEARANCE. B5-pin Chassis mounting
Valve Holders, 8d. each.
RADIO CLEARANCE. British Radiophone Volume
Controls, 10,000 ohm, 25,000 ohm, 50,000 ohm,
500,000 ohm, 1 meg., at 1/6; volume control, with
switch, 1 meg,, 2/6. .
ADIO CLEARANCE, 8 mfd. and ¢ mfd. dry
electrolyties, - 500 volt working, well-known
make, 2/6 each. .
ADIO CLEARANCE. 1 wabt resistancés well-
known make, all sizes 0d. each.
ADIO CLEARANCE. 12 mm. white sleeving,
9d. per dozen lengths. -
ADIO CLEARANCE. Steel Chassis cadmium plated,
drilled ready for use, 4 and 5 valve type, 1/6, 7
valve 2/-.
ADIO CLEARANCE.
. 6d. each. . .
ADIO CLEARANCE, T.C.C. 2 mfd. Condensers,
250 volt working, 1/8 each. Block Condensers,
4 2 1 mfd., 850 volt woerking, 2/- each,
D ADIO CLEARANCE. 1 gross assorted colour,
coded } wath resistances, all good sizes, 6/- gross.
ADIO CLEARANCL, 280, Iligh Hotborn., Ww.C. 1.
Holborn 4631.

Valve Screens with base,

ANKRUPT Bargains, List frce. 3v. kit 15/-

Good stock Telsen parts, coils, condensers, cte.,

half price. Drummer £14/14/0 1935 A.C. Superhets,

new, £7/7/0; D.C. Superhets, £6/15/0. D.C. bandpass 3,

£5]12/6. Telsen 3v. with Mazdas, 27/6. Al new

1935 sets. Large stock. Get my price first, Butlin,
143D, Preston Road, Brighton.

QPPORTUNITY.—DParcels

containing Wireless Components 40/~ value, for
5/6, carriage 1/-—Taylor’s, Radio House. Macaulay
Street, Huddersfield.

Indispensable to every _
Wireless Enthusiast

1\11{. RALPIT STRANGER, who is a master

of lucidity, -has produced in this book

a valuable and fully explamcd . syoopsis of

tcehnical terms that everyhody cam under-

stand. Il will prove indispeosable to every-

Lody who reads techpical books and journals.
Fully jllustrated througheut.

DICTIONARY OF
WIRELESS TERMS

By RALPH STRANGER

OUbteinable at nll-Booksellers ar ) . -
by post 2/10 {from Ceorge
Newcnes, Lid., 8-11; Soulhnmg-

ton St., Straad, London, .IV.C.2.
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HE deep-sea diver
~carries his life in
us” hands ' every  time
he descends to  the
depths. In "the
Aprll PRACTICAL
MECHANICS you
will  read of  the
thrlls  of diving, of
difficulties overcome and
of strange life and
crumpled ships on
the ocean bed.
This special
article 1s lavishly
illustrated.
PRACTICAL
MECHANICS
is the vital new
journal which
keeps you in touch
in simple language
with everything new
in  the  world  of
Science and Invention,

Other Big Features this Month :

A MODEL HIGH-SPEED FURY AEROPLANE,
MAKING A TWO-VALVE WIRELESS SET.
A WORKING MODEL 15 C.C. PETROL ENGINE,
HOW ESCALATORS WORK.,

ON SALE

TELEVISION SIMPLY EXPLAINED. FRIDAY,
FACTS ABOUT FLYING.
EXPERIMENTS WITH SELENTUM. MARCH 29

MONEY-MAKING IDEAS.

Of all Newsagents and Bookstalls.

Geo. Necwnes, Lid.
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