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B  ———
The ‘'making’ of the Hallmark k&

—~demands Colvern
Coils . . . and only

Colvern

Designed by Mr. F. J. Camm,
the HALLMARK 4 promises
to be one of the most out-
standing sets of the year. To
“make” this brilliant receiver
employ. Colvern Coils—as
specified solely by the de-
signer. The tremendous care
with which they are made,
and the repeated tests to
which Colvern Coils are put,
ensures the most outstanding
results possible. The fact
that they are used by the
leading designers and con-
Colvern Booklet. Post Free on request. strictors everywhere is a
COLYVERN LTD., ROMFORD, ESSEX. tribute to their superiority.

istake—fi -
Makers of the famous FERROCART Coils. Make no mistalcSEEI,

vern. As specified for the

Write to wus to-day for the Ilatest

HALLMARK 4:—One 2
Coil Assembly Type T.D.S.
15’6 per pair.
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FOR ECONOMY
& EFFICIENCY

[c/lp.fe B/ade: are made in 4 Types
HARD, FLEXIBLE,
DOUBLE EDGE & HIGH
SPEED STEEL

-§f
SPECIFY J/

HACK SAW
BLADES &FRAMES

Obtoinable from alt Tool Oealers

Sole Manufocturers ;-
JAMES NEILL & CO, (Sheffield ) LTD, SHEFFIELD, Il

INCOMPARABLE
IN PERFORMANCE
AND VALUE

High Fidelity ——
Reproductnon

within the reach of all

e ROTHERMEL-BRUSH
\\ R 155 “TWEETER"

Here is the new Rothermel-Brush Piezo-
| Ll Electric “‘Tweeter "—a definite necessity
in providing high fidelity reproduction.

“THE WIRELESS WORLD"
(30711/34) says—

W There are few sounds which are not
better reproduced with this high fre-
quency unit in the circuit, and the
improvement in string tone, oboe,
cymbals and other sounds rich in
harmonies will come as a REVELATION
fo most people.”

R 155 ! Tweeter’ can be used with all
moving coil speakers and will provide
a frequency response up to 12,000
cycles,

Overall diameter 5°.

Depth 13-,

Rothermel House,
CanterburyRd., HighRd., Kilburn, N.W.6.
‘Phone : Maida Vale 6066.

PIEZO ELECTRICITY

Every reader of ** Practical Wireless*
should obtain this new technical treatise,
which deals exhaustively with the applica-
tion of Rochelle Balt Crystals to high
fidelity reproducers. This is the first
booklet published in this country devoted
to Piezo-Electricity, and in addition to
circuit data fully describes the fidelity
devices which are mow available. The
issue is lmited. Send for your copy
to-day. PRICE 94, post free.
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The slightest slip . .
error of judgment...and...disaster!
On the trapeze, there is only one criterion . . reliability
. the _reliability that comes from supreme skill.
Remember that when next you buy condensers and
you'll ask for T.M.C.-HYDRA condensers. For relia-
bility and T.M.C.-HYDRA are synonymous. No other
condensers are made so carefully and so skilfully ..
tested so stringently and so thoroughly.

T.M.c. BRITISH

MADE

HYDRA

-;f CONDENSERS
- -

The special method of sealing
T.M.C.-HYDRA condensers defin-
icely prevents the penetration of
moisture and so preserves the
high electrical properties of the
condensers.

Write for a copy of the new illustrated
price list.

T M C HARWELL (sALES) LTD

Britannia House, 233 Shaftesbury Avenue

London, W.C.2. (A few doors from New Oxford Street)
Telephone : Temple Bar 0055 (3 lines)

Made by TELEPHONE MANUFACTURING Co.ltd.



638

PRACTICAL AND AMATEUR WIRELESS | January 26th, 1935

A 40-page book packed with useful Name!

and interesting information—latest W & e
circuits — technical terms — how a

‘super’ works, efc. Send now. Address................... i

PLEASE USE COUPON

A NEW WIRELESS BOOK

KINGS QF THE AIR
R TPE—

SSOR

UNIFORMITY

EFFICIENCY
DEPENDABILITY

HIS peniagrid provides a really

efficient single-valve frequency

changer for battery driven Super-
Het Receivers.

Inherenily free from harmonics usually
associated with frequency changers, it
has a very high conversion gain.

These characteristics mean befter per-
formance, " and because the Cossor
210 PG—Ilike all Cossor Valves—

"employs the Mica Bridge method of

electrode assembly, that better
performance is maintained.

COSSOR 210 P.G.

Filament Volts -

Filament Current (amps.) - - - '1
Mod. Anode Voltage (max.) - - 150
Screen Voltage (max.) - - - - 80
Mod. Grid Voltage (Variable) - Oto —9
Osc. Anode Voltage (max.) - - - 150

price 18’6

Price does not apply in I.F.S.

To A. C. COSSCR LID., Melody Dept., Highbury Grove, London, N.5.

Plesse send ms free of charge, a copy of the Cossor 40-pag> Wireless Book.
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ROUND 7he WORLD of WIRELESS

Two Famous Journals Combine !

HIS issue introduces a develop-
ment of the greatest interest
to every. reader, the greatest

development, in fact, in the history
of radio Journallsm As from this

iissue, those two important weeklyt

journals, * Practical Wireless” and
¢ Amateur Wireless,” which in their
respective fields have done so much
to foster the interests of technical
enthusiasts and home constructors,
will as from this issue combine forces
and be issued as one weekly journal

under the title of :—

¢ Practical and Amateur Wireless.”

By this fusion of the two papers,
the most comprehensive. and best-
value technical wireless weekly will
be made available to the readers of
both. ¢ Practical and Amateur
Wireless ” will virtually be two papers
in one, combining all the favourite
features of both _papers and giving
an untivalled service in news, designs,
technical -advice, and information of
interest to every listener.

The Short- wave Section will be
considerably enlarged, and the reader
service by post, which has proved so
helpful a feature to readers, will be
conducted on even more liberal and
comprehensive lines than in the past.

Yet, notwithstanding the remark-
able value to be given, there will be
no increase in price. * Practical and
‘Amateur Wireless”’ will remain at
3d. and be published every Wednes-
day. It will be a complete weekly
paper for the experimenter, home-
constructor, and even the general
reader interested in the technical
side of wireless. Alive, authoritative,
and up to date, it will provide through
its service of expert writers and de-

signers an indispensable opportunity
to everyone desiring to keep abreast
of the developments, and more par-
ticularly the newer developments, in
this fascinating field.

Welcome !

THE important amalgamation of Amateur

Wireless with PracricAL WIRELESS
will bring into our ranks many thousands
of new readers, and to them we extend a
cordial welcome, We: hope that the

Special Note to all Readers!

This is the first combined
issue- of “Practical Wireless”
and * Amateur Wireless.”
In future please ask for
“Practical and Amateur
Wireless,” the Two-in-One
Journal — same price 3d.
Same Publishing Day—
Wednesday. All correspond-
ence intended for the Editor
should be addressed to The
Editor, “Practical and
Amateur Wireless,” George
Newnes, Ltd., 8-11, South-
ampton Street, Strand, W.C.2

readers of both papers will like the blending
of features presented in this issue. Readers
of Amateur Wireless will find that their
old favourites will eontinue to serve the
new two-in-one journal. They will find
that the features they have liked have been
retained and even amplified. We hope they
will look upon PRACTICAL AND AMATEUR

WIRELESS as being ready to help them:

when they are in difficulty or in need of
advice. Once again, a cordial welcome.

The Moscow Studio Orchestra
OST radio listeners in the United
Kingdom are under the impression
that the Moscow station spends all its time

in broadcasting propaganda. This is far
from the fact, as if the condenser dial is
turned to 1,724 metres before 9 p.m.
G.M.T., excellent vocal and instrumental
concerts can be heard. The Soviet Sym-
phony Orchestra, which plays almost daily,
claims to be the world’s largest assembly of
musicians. Until recently it numbered 120,
but it has now been increased to 163
instrumentalists.

The Largest Tuning Fork in the
World
HE new Berlin interval signal—the
morse letter B—is broadcast to the
exact frequency of 435 cycles, or the normal
musical note A. By this means, orchestras
throughout the country, and especially in
the provincial radio studios, are able to take
this signal as a means of® tuning their
instruments.  The Prague station has also
adopted this method, and puts out this note
several times daily as a preliminary warning
for the time signal.

French Stations Alter their Call
ADIO-PARIS, since it has been taken
over by the State authorities, is
acting as the main outlet of the official pro-
grammes, and, in consequence, calls itself :
Poste National, although it has been decided
in order to make matters perfectly clear,
that the words : Radio-Paris are still to be
tacked on. Radio-Vitus, a private trans-
mitter in the French capital, now disguiscs
itself as the Poste de I'Ile de France. Both
Lille and Rennes, in the State network,
have adopted Regional names ; the former
styles itself Radio P.T.T. du Nord, and the
latter Radio P.T.T. Quest. In future, all
provincial stations will indicate the district
served by their broadcasts.

Readers, Please Note
N page 677 of our issue dated January
12th we illustrated an aeroplane and
stated that it had been chartered by Messrs.
Peto-Scott Co., Ltd., for conveying kits of
Mr. F. J. Camm’s £5 Superhet and the
Hall-Mark Three to Ireland. Will readers
please note that this aeroplane was not
chartered by Messrs. Peto-Scott Co., Ltd.,
but by Mr. W. B. Kay, of 21, South King
Street, Dublin, the well-known electrieal
contractor and wireless specialist. We
congratulate this firm on the enterprise
shown in this instance, and which they
adopted as the only means of having the
goods in stock in order to fulfil their

customers’ requirements.
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¢“ Carmen ”

CIS I and II of Bizet’'s Opera,

*Carmén,” performed by the Royal

Carl Rosa Opera Company, will be relayed

for Western listeners from the Pavilion,

Torquay, on January 29th. The Torquay

Municipal Orchestra will be under the
direction of Ernest W. Goss,

“ At the Langleys ”
ON February 2nd a new Midland
feature called * At the Lang-
leys ” will be broadeast. The idea
is that the Langleys (father and
son) keep open house at their
Birmingham home periodically,and
receive and are entertained. by
people who have something in-
teresting to say or do. The feature
will thus have some resemblance
to “In Town To-night,” although
its framework should give it a
more intimate character.

“Workaday World
'HE first of a new series of
twelve talks for Western
listeners under the general heading
“ Workaday World” will be
broadecast on January 30th. This
series will survey the field of
industry in Wales and the south-
west of England, and it will be
opened by a discussion between
H. A. Marquand and George Knox
under the title * As things are.”
This discussion will serve to cover
a statement of the generalsituation
of industry with a very general
diagnosis.

London Music Festival

E B.B.C. London Music Festi-

val willbe held in the Queen’s
Hall on May 10th, 17th, 22nd, 27th,
June 3rd, 5th, 12th, 14th. On May
10th, a concert in commemoration of the
250vh anniversary of Bach’s birth consists of
a performance of the B Minor Mass, which
Dr. Adrian Boult will conduct. The three
concerts on May 17th, 22nd, and 27thare o
be conducted by Serge Koussevitzky, and
all four concerts in June are to be conducted
by Toscanini.

Famous Trials

AN interesting broadeast, the fifth of the

““ FamousTrials ” series, will be given
in the Regional programme on January 28ch,
and in the National programme the
following evening. It is the trial of Lady
Alice Lisle before Judge Jeffreys. She was
arraigned for high treason against King
James II a fortnight after the battle of
Sedgmoor, her offence being that of shelter-
ing two refugees from the Monmouth
Army. The trial has been reconstructed
by Whitaker-Wilson from a contemporary
account given in the State Trials in the
Guildhall.

Geraldo and his Band

N February 4th Geraldo and his band
are to give another Non-Stop Dance
programie which have proved so popular.
During the programme listeners will hear
Eve Becke, who is well known for her work
in ‘ Air-do-Wells” and various musical
entertainments, and Peter Burnard, who
will sing comedy numbers. Monte Ray
is the tenor, and the Review Chorus will
be in support. »

PRACTICAL AND AMATEUR WIRELESS

ROUND the WORLD of WIRELESS (Continued)

INTERESTING and TOPICAL
PARAGRAPHS

i
i
e

“ The Microphone at Large ”

S Owen Reed, who is in charge of “ The
Microphone at Large  series, is still
convalescent after an illness, the Stafford

IN A MODERN RADIO STATION

T i -

BT K

The switch gear for the valve-cooling water-drums in the new
German broadcasting station in the Forest of Tegel,

programme in this series will be arranged
and produced by Felix Felton from London.
Stafford is an example of a very old town
which has, of recent years, attracted a
number of new industrics. In 1913, the
town celebrated its millenary., It has been
visited by many of the English monarchs,
and was the birthplace of Isaak Walton.
Something of its past and présent life will

be reflected in the broadeast on January |

24th for Midland Regional listeners.

Entertainment at the Piano
N January 25th two artists new to
broadcasting will appear in England.
They are Betty Laidlaw and Bob Liveley.
They describe themselves as a team of
writers, composers, and lyricists. - These
two produce a dynamic musical act at the
piano. They write their own songs and
sketches and, in the American manner, are
among the most entertaining syncopated
acts which Brian Michie has been able to
obtain for one of his feature programmes.

“ A Musical Trip Round Europe ”
Birmingham Hippodrome Orchestra

makes ‘“A Musical Trip Round
Europe ” on January 27th, in the Midland
programme. Harry Pell will conduct, and
he has chosen musical comedy selections
and light orchestral music from Holland,
Germany, Russia, Hungary, Austria, Italy,
Spain, and France. Mr. Pell was formerly
Lieutenant and Musical Director of the
Durham Light Infantry, and was, for two
vyears, on the staff of the B.B.C. at Newcastle.

 AERAY F Y
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He has béen Musical Director at Birming-
ham Hippodrome for five years.

“ Something to Talk About”
T least two of the well-known Eden
PLillpotts’ Devonshire comedies had
their first performance at the Birmingham
Repertory Theatre. The one-act play by
this author, entitled ‘ Something to Talk
About,” will be given by the
Repertory Company on January
29th, on the Midland wavelength.
Herbert M. Prenticeis’the producer.

“ Dick Whittington ”
CENES from Reg Maddox's
pantomime, *Dick Whitting-
ton and his Cat,” are to be relayed
for Midland listeners from the
Kemble Theatre, Hereford, on
February 1st. The book is by E.
Byam Wyke and the music by
Frederick Humphries. The pan-
tomime has recently had a short
resident season at Cheltenham.

Midland Orchestral Concert

PATRICK CORY is the pianist
in the Regional programme by
the B.B.C. Midland Orchestra on

_ February 1st. H. Foster Clark will
conduct, and the programme in-
cludes Handel’s * Concerto Grosso
in E minor ”” and Haydn’s “ Deum
Roll” symphony. Patrick Cory,
who plays two Scarlatti sonatas
and (with orchestra) César Franck’s
“ Symphonic Variations,” has been
Director of Music at Bromsgrove
School since September, 1932,

¢ Pleasure on Parade”

RANK A. TERRY’S winter con-
cert party, ‘‘Pleasure on
Parade,” will broadcast to Regional
listeners on the afternoon of Janu-
ary 31, and to Northern listeners
only on the following night. The
show is produced and arranged by Frank

SDLVE THIS!

Welbeck had a three-valve receiver compris-
ing a detector valve, followed by two II)‘F
stages, of which the first was resistance-
capacity coupled by means of a complete
R.C.C. unit. At first, the set functioned
very satisfactorily, hut after it had been in
use for some time it was noticed that the
reaction condenser had no effect, and that
signals were considerably weaker than they
had been hefore. The detector valve was
proved to be in order by substituting another
one, whilst the tuning and reaction cofls were
continuous, and the tuner worked properly
when placed in another set. What was the
cause of the trouble 2

Three books will be awarded for the first
three correct solutions opened. Mark your
envelopes Problem No. 123 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 received not later than first
post on Monday, January 23th,

Solution to Problem No. 122.

Bond had overlooked the fact that, when considering
the optimum load of valves in push-pull the optimumn
load of one of the valves mustshe doubled before the
correct transformer ratio can be determined. Thus,
he employ¢d a transformer having only half the
correct ratio.

The following three readers have correctly solved
Problem No. 121 and hooks are being sent to them :
C. M. Beet, 189, Pitsmoor Road, Sheffield, 3; W.
Wicks, 68, Millfield Road, Ilkeston, Derby ; ¥. Farri-
mond, 351, Spring Bank, Wigan, Lancs.
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Dr. Fleming with some of his early valves.

N considering the trend of modern
valve development the best mode of
approach is for the student to under-

stand the defects and limitations of the
simple three-electrode valve or triode, as
some prefer to call it.

The Triode

In this appliance we have three elements
included in a highly evacuated glass or
glass and metal bulb. There is first the
filament or hot cathode which emits
electrons or particles of negative electricity.
Then secondly there is the anode or
positively charged plate to which the
electrons move, and thirdly the control
grid which may have a small negative or
positive bias given to it, but upon which is
superimposed a fluctuating or alternating
potential or voltage. When electrons are
emitted by the hot cathode they are drawn
towards the positively charged anode, but
have to pass through the apertures or
spaces in the grid to get to the cathode.
If the grid has a negative charge the
electrons are repelled or hindered from
reaching the anode, but if it has a slight
positive charge they get a pull towards
the anode.

The grid and anode are, however, two
conductors near each other, and they
‘form therefore a small condenser said to
have “inter-electrode capacity,” which
may amount to a few micro-microfarads
(#pF). The result of this inter-capacity
is to tend to make the electron current
flowing to the plate from the filament
oscillate or fluctuate. The way in which
this happens is as follows: Assume the
grid to be at zero potential or not charged.
Then the electron current flows to the
plate and positive electricity must flow
from the battery to the plate. This raises
the potential of the plate and hence the
grid becomes by electrostatic induction
negafive. This lowers the electron current
and hence the plate potential; the grid
then becomes less negative or more positive
and that again increases the electron
current. Accordingly the inter-electrode
capacity causes oscillations in the valve
current which interferes greatly with its
proper action as an amplifier.

The Screen-grid Valve

Various remedies were formerly applied,
but the complete solution of the problem
has been the invention of the so-called
shielded or screened four-electrode valve.
In this a second grid, called the shield, is
placed between the plate and the control
grid of the valve, and this shield is con-
nected to a point on the H.T. battery so as
to give it a positive potential of about
half or two-thirds of that of the plate.

“Chelend
VALVE DESION

by SIR AMBROSE FLEMING
/ M.A. D.Sec.,

F.R.S.

The result is to destroy nearly all the
capacity between plate and control grid,
with all its objectionable results. But the
introduction of this shield has another
valuable result. If we apply a certain
positive voltage to the plate of a triode
and keep the grld at zero or at a certain
small potential we find that any increase
of the positive potential of the grid by a
certain small voltage, say 1 volt, increases
the electron current, the plate voltage
being supposed to be constant. If we
keep the grid at constant potential we can
make the same inerease of electron current
by a certain increase of plate voltage.
The ratio of the increment of plate voltage
to that of grid voltage required to make the
same increment in the current is called the
amplification factor. For an ordinary triode
it may be a number such as 5 to 10 or so.
We cannot increase this amplification by
putting the grid and plate closer or increas-
ing the plate voltage, because then we bring
in an aggravation of the grid-plate capacity
effects. There are also injurious capacity
effects due to proximity of the wires or
leads from the plate and grid and also
between plate and filament.

These are now overcome by putting the
plate terminal on the top of the valve bulb
and enclosing the whole valve in an alu-
minium box. Another valuable improve-
ment is to metallise the whole bulb outside
by coating it with a deposit of copper or
zine, leaving an uncoated spacc round the
anode terminal and base cap. With such
precautions we can bring the plate and
control grid closer and use higher plate

An Important Article by the Inventor of the Two-
electrode Valve

voltages and secure an amplification factor
of 40 to 50 or even 100 easily, and valves
can be made with amplifications up to
500 or 1,000. It is these advances which
have made possible the receiving sets of
to-day with internal frame aerial and yet
capable of picking up far distant foreign
gtations.

Indirectly-heated Valves

Another important valve advance is
the indirect cathode heating, which enables
usto employ alternating current, drawn from
electric light mains, for the so-called mains
receivers, This has been rendered possible
by the invention of the dull emitter fila-
ment or cathode, One type comprised
the now much used thoriated tungsten
filament in which thorium was intermingled
with the tungsten wire filament. It was
found to give a much greater electron
emission at a given temperature or con-
versely to emit adequately at a lower or
dull red heat temperature.

Another type consists of a platinum
iridium wire coated with barium and
strontium oxides. These oxide-coated
filaments require only 0.01 watt of power
to cause a milliampere of electron emission,
whereas the pure tungsten wire required
half a watt per milliampere. Theseimprove-
ments render it possible to use a 2-volt
accumulator for filament heating. In the
indirect emitter or cathode a tungsten
cylinder is coated on the outside “Wwith
barium oxide, and there is a filament of
tungsten in the interior, but not touching
it, which heated the cylinder by radiation.

T

~

Some of the o;'igim-zl Fleming valves.
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The filament can then be rendered incan-
descent by an alternating current from a
small transformer fed from alternating
current circuits of housc electric supply.
The necessary direct H.T. voltage for the
plates is obtained by using a transformer
to step-up the house A.C. voltage and
then rectifying by a Fleming two-electrode
valve having two separate anodes so as to
rectify both phases of the A.C. This
somewhat pulsating current is fed into a
condenser of rather large capacity—about
4 microfarads—and the charge flows out
through an iron-core choke or inductance

il shunted
by a smaller
condenser
called a

cond enser.
The resultis
to give a
steady direct
H.T. voltage
which can be
applied to
the plates.

All-mains
Working
The whole

receiving set

can then be
run off the
clectric
house mains for
alternating cur-
rent supply and
no bother with

H.T. batteries or

filament accumu-

lator to charge.

In all the best
receiving sets one
or two screen-grid
valves are used
in series as
amplifiers for the
high - frequency
oscillations.
These oscillations
have then to be
rectified or

smoothing-

VALVE TYPE A.C.S:2.
An air-cooled anode screen-grid
transmitting valve. horiated
Tungsten filament. Approximate
overall dimensions: 460 x

145 mm.

APPROXIMATE DATA.
Filament volts, 15; filament
current, 6.5 amps. ; anode volts
max., 3,000; screen-grid volis
max., 750; anode dissipation
max., 400 watts. Input 250
milliamgeres, mean _anode current
at 3,000 volts D.C. as an oscil-
lator or high-frequency amplifier
in telegraph trarsmitiers, on
wavelengths not less than 100

metres.

changed into a
direct currentand
then any modu-
lations on it are
passed on astlow-
frequency varia-
tions of current.
We then require
in general to
amplify these low-
frequency changes
in current before
we can use them
to work a loud-
speaker tele-
phone. - To do

this we require to pass from 10 to
25 milliamperes through the loud-speaker,
the resistance of which may be from
2,000 to 4,000 ohms. So that we require
to put in power of about 0.2 watt,
and it may rise to 0.5 watt for loud
sounds. If, however, we try toincrease the
output of the last low-frequency amplifying
valve by raising the H.T. voltage the
electrons coming through, the two grids of
the screened valve come up against the
plate with such velocities that they bounce
back into the screening grid and reduce its
positive charge or even make it negative.
The result is to lower the resultant plate

current and it can only be increased again .

by using very high plate voltage, which is
inconvenient or dangerous.

PRACTICAL AND AMATEUR WIRELESS

The Pentode

This difficulty is overcome by intro-
ducing a third grid between the screen
grid and the plate and connecting this
third grid to the negative end of the fila-
ment or cathode. In this way we make a
five-electrode valve or pentode which is
a low-frequency amplifier of great power
output.

Hence in modern receiving sets we have
three kinds of valve—viz., the screen-grid
used for high-frequency amplification, the
detector or rectifying valve, and the
pentode for low-frequency large power
amplification.

The Variable-mu

In addition a fourth variety of valve is
called the variable-mu valve. The amplifi-
cating power of a triode valve depends,
amongst other things, on the closeness of
the grid wires. If these wires are close so
that the spaces are small through which
the electrons have to travel, then a small
voltage placed on the grid will make a
large change in the plate current. In
other words, the characteristic curve will
be steep and the amplification large. If
the grid spaces are large the amplification
will be small.

A variable-mu valve is one in which
the grid is so wound that the grid spaces
are large at one end and gradually get
smaller towards the other. If, then, no
bias voltage is put on the grid the amplifica-
tion is large, but if a gradually-increasing
negative bias is given to it the electrons are
driven through the large grid spaces in
preference to passing through the small
ones, and the amplification becomes small.
Hence it can be varied at. pleasure to suit
the loudncss of the incoming sounds.

Automatic Volume Control

The important use of the variable-mu
valve is at present in connection with the
so-called automatic volume control. For
reasons too long to state here, the loudness
of the received speech or music is liable
to vary by what is called fading. To
render unnecessary voluntary control by
the listener by varying the grid bias by
hand, manufacturers have introduced what
are called multiple valves, which rectify
the carrier-wave by means of Fleming
valves, and rectification is effected by the
use of such valves in place of the so-called
“anode bend” mode of detection which
was first introduced by the author of this
article in 1908.

By employing a double-filament double-
anode Fleming valve it is possible to
rectify the carrier-wave and employ it to
apply a bias to the grid of a mu valve so
as to reduce the negative bias when the
carrier-wave falls off in amplitude, and
thus increase the amplification accordingly.
This reversion to the two-electrode valve as
a detector has resulted, then, in the practical
achievement of efficient automatic volume
control. Multiple triode valves are also
made to contain in one bulb what amounts
to two shielded grid valves. But in many
respects no advantage is thus gained.

A very great advance was made several
years ago by the discovery that a copper
tube with a sharp edge, or a copper-plated
nickel tube, could be sealed vacuum-tight
to a glass tube. This rendered it possible
to - make high-power transmitting valves
with the metal tube forming part of the
bulb acting also as the anode or plate.
This then could be water or oil cooled by
swrrounding the anode with a jacket.

The same constructiou has recently been
applied to small receiving valves called
“catkin,” which have the advantage that
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they can be thrown about or travel without
the risk of breaking which attaches to
wholly glass-bulb valves.

Short-wave Transmitting Valves

The most important valve development
of late years is in the production of short-
wave transmitting valves for short -wave
wireless or television transmission. In 1919
Barkhausen and Kurz showed that very
high-frequency oscillations could be produced
with a three-electrode valve by departing
from the usual plan of inductive inter-
coupling of the grid and plate circuits.
In Barkhaussen’s
method the grid
is kept strongly
positive by a
battery and the
plate at the
potential of the
filament or even

negative. The
grid and plate
are then con-

nected to a pair
of parallel wires
called Lecher
wires with a
sliding bridge
condenser across
them, the position
of which can be
shifted.

Under these

conditions high-
frequency oscil-
lations are set

up, the frequency
of which depends
on the position
of the capacity
bridge.

G. Marconi and
G. A. Mathieu

have developed
this plan into a
very practical

method of genera-
ting short electric
waves of 30 cms.
or less in wave-
length by setting
up suitable
oscillations in a

A.C.A. VALVE TYPE E.472.

Hertzian oscilla-
tor placed in the
focusof a skeleton
parabolic mirror.
In such high-
frequency valves
t he electrons
emitted by the
filament are
hurled to and fro
between grid and
plate like lawn
tennis balls and
some of them fly

An air-cooled-anode transmitting
valve suitable for operation as an
oscillafor or magnifier in short
and long-wavetransmitters. Oxide
coated filament.  Approximate
overalldimensions : 212 x 52 mm.

APPROXIMATE DATA.
Filament wolts, 10; filament
current, 1.6 amps. ; anode volts
max., 1, ; amplification fac-
tor, 25 ; impedance,5,000 chms ;
continous anode dissipation under

oscillating conditions, 75 watls.
Input as Class C  Amplifier.
Telegraphy rating : Mean anode
carrent, 120 milliamperes; anode
disslpation, 75 watts. The
maximum anode voltages at

called a Magnetron.

various wavelengths are: At
back and bom- wavelengths exceeding 45 metres,
bard and soon Ea. max. = 1,500 volts; 'at
destroy the wavelengths exceeding 15 metres,
filament. Mathieu % Jio%;, = 1,000 oolts; at
o wavelengths exceeding 5 metrés,

has, however, Ea. max. = 750 volts.

developed a type

of valve with robust filament or cathode
which can last a reasonable time. With the
advent of television, however, there will be
a call for further improvements.

The Magnetron

Another type of high-frequency valve is
It is a Fleming two-
electrode valve with a cylindric anode
divided into two parts longitudinally and a
strong magnetic field produced by a con-
centric external spiral wire generated
parallel to the axis of the anode.

{Continued on page 644)
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An Interesting New Series
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HIS being our first article in the new
journal, we will commence by
expressing the hope that all readers

will like this special enlarged issue. We
must also point out to all those readers
who have been good enough to write to
us in the past, making suggestions and
giving accounts of their experiences with
the circuits that we have described, that
we hope that their letters will be even
more frequent than before. After all, it
is very largely the suggestions contained
in these letters which indicate to us the
kind of experimental work that you would
like us to describe.

Entirely Home Made

Starting with this first issue of PRACTICAL |
AND AMATEUR WIRELESS we are going to
describe a variety of simple sets that can
tbe made almost entirely from raw material.
The reason for this series is that so many
readers have pointed out that so-called
home construction to-day is not true con-
struction but merely a matter of assembly,
and that they would like to have details
for the construction of practically every
component part of the complete receiver.
We fully realise, of course, that many
articles -have been given in past issues
of Pracrican,. WIRELESs on the subject
of component building, but in this series
a rather different line will be followed ;
instead of describing several different types
of the same component in one article, and
then dealing with another component in a
later article, the idea will be to deal with
the construction of each individual part as

VE

PP

fIn this New Series of Articles the
i Authors will Describe the Con-
¢ struction of Various Components
! Required in Building Complete :
Receivers

by The g%z@mnmfwt;

.0005-mfd. variable condenser, and a .0003-
mid. variable condenser is employed for
reaction control. ordinary - three-
electrode valve is coupled on the leaky-
grid system, and the anode circuit of
this contains the ’phones—or a loud-
speaker may be used when the set is
.| operated near to a broadcasting station.

Making the Coil
The coil is obviously the first item to be

results. A dual-range tuner is used, this
being wound to cover the two broadcast

bands; this is tuned by the customary
‘PHONES
THE HTF
CIRCUIT HFC.

0003 MFD.

Fig. \—This is the theoretical circuit of the

tackled, and the drawing (Fig. 2) gives the
principal dimensions and winding data for
this. It will be seen that a 4in. length of
six-ribbed ebonite tubing is used as a
former, and that four slots are formed in
the ribs to take the pile-wound reaction
and long-wave windings. First of all,
after having obtained the length of former,
the slots should be marked out and made,
preferably by using a strip of cardboard
marked as shown inset in Fig. 2'as a tem-
plate. This can be held against each rib
in turn while the required slots are made
with a small hand file, or by using two or
three short lengths of broken hack-saw
blade clamped together. Where the con-
gtructor has a lathe available, time can be
saved by turning the slots, but there will
probably be few who are lucky enough to
possess a small machine tool of this nature.

After the slots have been made a couple
of 1/16in. holes should be made in one of
the ribs just below the end slot. Next
{ pass the end of a reel of 32-gauge enamelled
wire through the holes so as to anchor it,
leaving about 4in. projecting for the pur-
pose of making the terminal connections

it happens 'ﬁ) })le required in“mgking the consiructional receiver being described. Bitcn Thobr s RcanRthe b el it
sets for which circuits wi e given. i "
'Although practically every component will 6-RIBBED EBONITE FORMER ;,l:;s’irhs; 3132’ i,ﬁ?gﬁgﬂf&:ﬁ“ﬁié
be dealt with from the constructional and wind a further 30 turns.
point of view, the circuits will so be ar- — DETAILS  Make another pair of small holes
ranged that any follower of the articles OF THE in the rib, cut off the wire so that
who wishes to employ some COIL ARE it will just thread through these
particular part that may be on SHOWN leaving 4in. for connecting up.
hand, or who wishes to buy a MEDIUM WAVE HERE In another rib make another pair
part that requires more than a 69 TURSSWG of holes, anchor the end of the
moderate amount of time or ex- b x wire on the reel and continue to
perience to make at home, may —>{3-be— wind on another 30 turns; pass
buy that part although making ! . overinto the third slot and wind
the rest. Thus the reader will REACTION s another 60 turns, thus compleﬁng
have details for connecting, as 75T 325WG. %  the long-wave section. It is very

well as making, the parts.

An Efficient Single-valver LONG WAVE >
] i 18O T. 32 SW
It will be seen from the simple B AMELLED,

eircuit on this page that the first
set to be considered is a single-
valver of really simple, though
very efficient, design. The circuit
is quite an ordinary one, but
nevertheless one that is capable
of giving extremely satisfactory

60T INEACH
v SLOT

Fig. 2—\Conslrucl|'ona1 details of the tuner and (inset) the template

used for marking the slots.

important “that care should be
taken that all turns are wound in
the same direction, if the two
halves are in different directions
they will tend to ¢ cancel out ”’
and the coil will not function.
The reaction winding can next
be tackled by winding 75 turns
of the same kind of wire in the
(Continued overicaf)

\I\Illlyks e |
o\
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(Continued from previous page
fourth slot, anchoring the two ends of the
wire exactly as before. This winding also
should be in the same direction as the
previous one.
The 60 turns required for the medium-
wave winding are wound side by side in

Fig. 4.
Details of the easily-made three-point switch.

two halves and in the position shown in
Fig. 2, these also being in the same direc-
tion. The total amount
of wire required for the
coil will be less than
loz., but as similar wire
will be called for later
it will be advisable, and
more ecconomical, to
purchase a 4o0z. reel in
the first place.

Mounting the Tuner

Terminal connections
for the finished tuner
are made by mounting
the former on a 2%in. by 34in. ebonite
baseplate, as shown in Fig. 3. Small
angle brackets, which ¢an easily be made
from a strip of sheet brass, are used for
attaching the coil to the base, and the
screws for these are countersunk on the
under-side of the base-plate. The terminal
heads are similarly countersunk by making
3/16in. holes half-way through the ebonite
from the under-side, after making 3/32in.
holes right through. This assumes the use
of 6 B.A. terminals, but where terminals
of different size or type are employed the
Lole sizes will be slightly changed. If the
terminals used arc not fitted with headed
shanks it will be necessary to raise the
ebonite base by fitting collars or washers
over the screws used to mount the tuner
on the chassis.

Making a Wave-change Switch

The next requirement will be a three-
point wave-change switch, and it might be
considered more economical to Buy this
ready made, although a suitable component
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can be made very easily by following the
details shown in Fig. 4. It will be séen that
this is made up from several odd pieces of
metal and ebonite, a mounting bush from
an old component being used to take the
spindle. The latter is a shori length of
2 B.A. or 4 B.A. (according to the size of
the bush) threaded brass rod, a cam for
-this being made from a piece of heavy-
gauge brass. The cam is securely fixed to
the spindle with a spot of solder, and the
spindle is prevented from moving endways
[ by fitting two pairs of nuts that lock
together on each side of the rcar brass

Fig. 3. Showing

how the'coil former

is mounted on an
ebonite base.

SOLDERING
TAGS FOR
CONNECTIONS

bracket. An ebonite base is used, and two
round-headed 4 B.A. screws are tapped into
this, placing a soldering tag under the head
of each.. The next requirement i8 a short
length of springy brass, and this is fitted in
the position shown by means of another
pair of 4 B.A. screws again tapped into the
ebonite, and a soldering tag is again placed
under the head of one of these.

This switch gives very positive contact,
and the flat on the brass cam provides a
definite “ on * position.:

The Reaction Condenser

Following the sequence of components in
the circuit, the next item is the tuning
condenser, and here it is recommended
that the part should be bought ready
made, because there is no truly satisfac-
tory method of making it without the use
of a fair number of tools, and without a
rather considerable mechanical ability.
The same remarks may be applied vo the
reaction condenser, but as this component
is not so critical as that used for tuning
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there is no reason why a suitable component
should not be made as shown in Fig. 5.
There are two fised plates and one moving
plate, these being assembled as shown aft.er‘
attaching two vhin sheets of mica to the
latter by means of thin glue or shellac
varnish. The fixed plates are mounted
on the ebonite end piece by means of three
lengths of threaded rod tapped into the
ebonite and locked by three nutS; the
plates are separated by means of two
washers threaded. over each length of
screwed rod. The rotating vane is fixed to
the spindle (another length of screwed
brass rod) by means of a couple of lock
nuts, and operates in a bush similar to
that used for the switch described above.
This reaction condenser will provide the
approximately correct capacity, and will
work quite smoothly if carc is taken in'
its construction, and if the moving vane
(with mica attached) is made to be a fairly,
tight fit between the fixed ones. Connec:
tion is made to one of the rods used to
mount the fixed vanes, and also to a verminal
connceted to the centre spindle by means'
of a short length of ordinary flex soldered
to the latter. It will be seen that the shape

MICA OVERLAPS

MICA
SHEET
GLUEDTO
MOVING VANE

g
-

= TERMINAL NUT

Fig. 5. Constractional details of the reaction
condenszr described.

of the moving vane prevents rotation
through more than 180 degrees, and there
is therefore no danger of the flex becoming
disconnected.

In the next article we will continue
with a description of the few remaining
components, and show how they should
be wired up, and also describe the asscmbly
of the complete one-valve receiver,

Dismountable Valves

Finally must briefly be mentioned the
construction of dismountable valves which
can be taken to pieces to renew the filament
or cathode.

The glass or glass-and-metal-bulb large
power valves arc expensive articles, and if
the cathode burns out or the grid or plate,
the valve is spoilt. Hence attention has
been directed to the construction of large
high-power transmitting valves in which
the “ bulb ” is entirely a steel tube which
can be closed vacuum tight, but also opened
up to replace interior parts. As the metal
absorbs air molecules, it is necessary to
keep a high vacuum pump continually
exhausting the ‘ bulb.” This has been
rendered possible by the discovery of an
oil called ** Apiezon,” which has no sensible
vapour pressure at ordinary temperatures
and can hence be used in what are called
condensation pumps for making high

THE TREND OF VALVE
DESIGN
(Continued from page 642)

vacua. Such a dismountable valve of 600
horse-power output was exhibited by the
Metropolitan Vickers Company at the
Albert Hall, London, in 1931. The question
whether the dismountable or the metal-glass
closed high-power transmitting valve will
survive will be determined by initial cost
and cost of working, and what unit of
power is most convenient. As regards the
small receiving valves there does not now
seem much room for improvement, but
careful attention will be paid in the imme-
diate future to the production of high-power
high-frequency or short-wave transmitting
valves for Television and receiving valves
also for the same purpose.

Metallic ¢ Getters”’

An important improvement in valve
construction has been the introduction
of metallic ‘“getters” to improve the
vacuum. Everyone notes that modern
receiving valves have a bright appearance
as if silvered on the inside of the buib.
This is due to the introduction of a bit of
metallic magnesium into the bulb, which
is then volatilized by heat after the evacua-
tion by the pumps has been carried as far
as possible. The magnesium vapour
combines chemically both with the oxygen
and nitrogen atoms of the residual air and
produces the extremely high vacua necessary
with either thoriated or oxide-coated

filaments.
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T is well known that sound is a wave
motion in the same way that wireless
radiations, heat, and lighv are wave

motions. But whereas these latter are

absolutely independent of any form of

matter for their transmission, being dis-
turbances in that intangible medium we
call the ether, sound waves can
only be propagated through
substance. Sound waves are, in
fact, mechanical vibrations or
movements in the matter itself,
s0 that without the presence of
matter there can be no sound.

Producinl% Sound
Electrically

These mechanical vibrations -
must follow one another fairly
quickly to be interpreted by
the human ear as sound. " If
they are slower than this they
will not bé recognised as sound,
but only as movement. For
example, if a simple telephone
receiver be connected up with
a source of electric current as
in Fig. 1, the flow of current
will cause the diaphragm of
the receiver to be attracted
towards the magnet ; a reversal
of the current, on the other hand,
will cause a reversal of the
movement of the diaphragm
as in Fig. 2. Now, if the current
while flowing in one direction be grad-
ually reduced in strength to zero, and
then slowly increased to its maximum
figure in the opposite direction, the dia-
phragm will gradually move from ijts
position in Fig. 1 to that in Fig. 2. This
could be arranged by using an alternating
current dynamo as the source of supply and
by turning the dynamo
slowly. The dia-
phragm would then
oscillate  backwards
and forwards with
.each change in the
direction and magnitude of
the current, but there would
be no sound produced. Ifthe
speed of the dynamo were
now increased until the
current changes took place
as rapidly as, say, forty times
per second then the corre-
sponding vibrations of the
diaphragm would produce a
low-pitched ““ burring ”’ sound.

On increasing the speed of
the dynamo the vibrations
‘of the felephone diaphragm
become correspondingly
quicker and the sensation

DIAPHRAGHM

Fig. 4.—A typical * tweeter
speaker specially designed to extend the upper
frequency limit of the ordinary speaker.

Rothermel piczo-electric unit is shown here.

)/ This Article Explains the Principles Underlying the Use of a Small Supplementary Speaker to
Assist in the Reproduction of the High Notes.

received by our ears is that of a rise in | distinct frequencies, corresponding to three

the pitch of the sound being emitted.

Limitations of a Simple
Reproducer
By feeding the receiver with alter-

or supplementary

The

i —
nating current of suitﬁ)le frequency it will
produce any sound from a low “ burr” to
a high-pitched whistle. It will also, if neces-
sary, produce more than onesound at a time ;
thus if it is fed with a compound current
such as might be found in the output
circuit of a radio receiver—one which is,
for instance, fluctuating at, say, three

separate musical notes—it will vibrate in
such a manner as to reproduce this com-
pound musical sound. However, no
account has been taken of the sensitivity
or response of the reproducer. With such

Fig. 3.—An elemenlary form of piezo-electric
speaker unil. The two elemznts are cemented

to-
gether,andwhenaP.D.
is applied the whole
unit warps as shown
and operates the cone.
Points A, C, and D are

fixed.

oo o e

i "
[(i;g((ft{g{j{f\\‘\.\f\

ForL
ELECTRODE

a primitive device as that shown here it
will be found that the response varies very
considerably according to the pitch of the
note being reproduced. Thus, if the unit
were connected to a wireless set receiving
a succession of musical sounds of varyin

pitch, it would be found that althougE

CURRENT SUPPLY

N

CURRENT SUPPLY

Figs. | and 2.—Diagrams illustrating the construc tion of a very simple form of reproducer.



646

these sounds were each in turn reproduced
by the unit, the relative volume of the
different notes would bc entirely altered.
The middlc notes of the musical scale
would probably be reproduced in approxi-
mately the same relative strengths as the
original notes, but the very highest notes,
such as the top notes of the piano, would
be reproduced comparatively feebly unti’
on reaching the highest audible notes the
response would be practically negligible.
- Coming to the other end of the scale, the
very lowest notes would also be re-
produced very feebly compared
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adjustment of the relative outputs from
the main speaker and the crystal unit.

The reality of the reproduction is
surprising when. a tweeter of this type is
used in conjunction with a good moving-
coil speaker fed from a quality recciver.
Of course, the piezo-electric unit is not the
only type of speaker used as a tweeter.
Both moving-coil and electrostatic units
arc adaptable for this purpose. Fig. 6, for
instance, shows a matched pair of moving-
coil units of the well-known Celestion

with the middle notes of the scale.

Of course, modern speakers are &
great advance over the crude device
depicted in Figs. 1 and 2. Reso-
nance, in particular, has been prac-
tically eliminated in the best designs.
However, the falling off in response
towards either the upper or the lower
ends of the musical spectrum, or
both, is still apparent in the average
unit. However, it 7s possible to pro-
duce a moving-coil instrument at a
popular figure which will give an
excellent response from quite low
down in the scale up to about 5,000
or 6,000 cycles, and a great many
such speakers are at present on the
market.

This brings us to the * tweeter.”
This significant term refers to a class
of speaker designed especially for the
reproduction of musical notes of the
upper register ; that is to say, those which
correspond to frequencies from about 5,000
cycles to, say, 12,000 cycles.

CO/L

The Piezo-electric Tweeter

The best-known, and probably the
most suitable type of tweeter, is a small
piezo-electric speaker. An explanation of
this type of unit appeared in PracricaL
WireLESS dated September 15th, 1934.
Briefly, this speaker depends for its operation
on the peculiar property of Rochelle salt
crystals of distorting when a potential
difference is established between opposite
faces of the crystal. By making up a small
unit consisting of alternate slabs of erystal
interleaved with metal foil electrodes, and
cementing the whole assembly together,
the cone of the speaker can be operated
through the medium of suitable levers
connecting it to the unit. On connecting
the foil electrodes in the output circuit of
the receiver the fluctuations of potential
due to the speech or music being received
are applied to the sides of the crystal slabs
with consequent distortion of the unit, and
operation of the levers connected to the
cone. (See Fig. 3.)

There are several rcasons why a piezo-
electric speaker makes a good tweeter.
Firstly, it is particularly responsive to
frequencies betwecn 4,000 and 12,000
cycles—which is what is required. Secondly,
it is more sensitive than a moving-coil
instrument, and thirdly, the capacity of
the piezo-electric unit has a tendency to
by-pass the higher frequencies from the
main speaker, and so prevent the production
of a resonant peak due to the overlapping
of the two response curves round about
4,500 cycles.

By using a small diaphragm this type of
speaker can be made to give a sharp
acoustic cut-off below 3,000 to 4,000 cycles, |
and thus obviates the necessity for fiiters
to isolate from it those frequencies which
it is the job of the main speaker to handle.
All that is necessary is to use a simple
capacity coupling for the crystal unit.
The circuit recommended by the makers
of the Rothermel-brush unit shown here
is illustrated in Fig. 6. This provides for
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careful matching with the output and more
complicated coupling arrangements are
necessary.

A Question of Harmonics
It has already been mentioned that the
frequency of the top note of the piano is
round about 6,000 cycles, and also that
many moving-coil speakers are able to
respond to all frequencies from a very low
note up to 6,000 cycles with a fairly consist-
ent response. It might be argued, therefore,
that a speaker which will handle all
notes up to the highest on the piano
keyboard without any noticeable
resonances or falling off in any part
of the scale cannot be far from per-
fection, at any rate for the repro-
duction of musical sounds up to a
frequency of 6,000 cycles. How-
ever, this supposition is fallacious,
because it does not take into
consideration harmonics and
transients.

e PIEZO- If you strike a note on the piano

WELECTRIC ~ you can say right away that it is

7 1FD. TWEETER C or D, or whatever it happens to
0-05 MFD. be, but the sound you hear is not
(NoN-INDUCTIVE) a single tone, but a combination of

ouTPUT tones. Naturally, the main note
Y- VALVE or fundamental is the most prominent

Fig. 5—Circuit diagram for connection of pieza-eleciric

** tweeter,”” with valume control.

make, of which the smaller unit acts as a
twecter and takes care of the higher fre.
quencies, while the large speaker responds
to the middle and lower frequencies. The
small speaker with its lighter cone and
diaphragm is able to respond much more
readily to the rapid fluctuations of current
which represent the higher notes. Because
of the light weight of its moving parts the
electrostatic’ speaker is also eminently
suitable for the reproduction of the higher
frequencies. However, the use of an elec-
trostatic speaker as a tweeter in the accepted
sense of the word is not quite so simple as
in the case of the crystal speaker, since

I

al |

N

Fig. 6—A dual speaker arrangement

the smeller unit of which acts as a

“ tweeter = and handles the higher
frequencies.

(in the case of middle C this is a
note corresponding to 256 vibrations
per second), but it-has mixed with it
certain harmonics, notably the
second, fifth, and seventh. These
harmonics are higher notes correspond-
ing respectively to twice, five times,
and seven times theé frequency of the
fundamental. It is largely the number and
relative strengths of these harmonics which
give the character to different musical
instruments, and make it possible to
distinguish different instruments playing the
same note. Any note played on the violin,
for example, has quite a different quality,
from the same note played on the
piano.

You will readily appreciate from what
has just been stated that there must be
a very large range of tones which if attended
by, say, only the second harmonic would
be deprived of this if the acoustic response,
of our speaker cut off above, say, 6,000
cycles. Take the note B, for example,
which has a fundamental frequency of
480 cycles and accompanied by a certain
percentage of second harmonie (960 cycles).
This latter frequency would, of course;
be right outside the range of the speakery
and would therefore be absent in the repro-
duction. Looked at from this angle the
necessity for the extension of the useful
frequency-range well above the usual
upper limit of round about 6,000 cycles is
apparent. - The higher frequencies which
it is the tweeter’s function to preserve
must be present in the output from the
receiver. This may sound rather obvious,
but there are many receivers, which in
contrast with the majority might be called
quality receivers, but which are yet not
designed to give an output covering a
frequency range above about 5,000 or 6,000
cycles. A tweeter used with such a receiver
would obviously not be functioning to its
fullest extent. However, it is very unlikely
that it would be of no use at all, because the
upper notes are very rarely missing alto-
gether from the receiver output, rather
are they very feeble in strength compared
with those of the middle and lower register.
In this case a very sensitive tweeter such
as the one shown in Figs. 4 and 5 could be
cmployed, and if adjusted to its maximum
output would in some measure compensate
for the falling off in the high-note output
of the receiver.
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HE testing and measurement of
various components lends consider-
able interest to experimental work,

besides being an important necessity
when anything “ goes wrong.” And
while it is not possible to take accurate
measurements of all the parts of the
receiver without the use of comparatively

Fig. |. Resistance values can easily be measured by employing
It will be scen that the resistance
to be measured is wired in series with a milljammeter and

the connections shown here.
battery.

expensive and elaborate equipment, reason-
ably accurate tests can be made of every
component by applying a little logic and
using nothing more expensive than a good
milliammeter.  After all, the majority
of the tests consist only of checking for
cireuit continuity, lack of continuity, or the
resistance of certain parts.

Easy Resistance Measurement

Simple tests for continuity, etc., were
described in a previous article of this
series, where it was shown that nearly
every measurement required in connection
with the complete receiver can be taken
by means of a milliammeter, and several
of the methods there described can be
applied when dealing with individual
components. For instance, if it is desired
to measure the value of a resistance, it is
only necessary to join this in series with
a battery and milliammeter, as shown in
Fig. 1. From the simple formula : Resist-
ance (in thousands of ohms) equals the
voltage divided by the current in milliamps.,
it is an easy matter to find the resistance
value. For example, if it were found that
by using a voltage of 6 a current of 2
milliamps. was recorded, it would be
known that the resistance had a value of
3,000 ochms. On the other hand, if a voltage
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HALF-HOU

of 4} caused the meter to show a reading
of 9 milliamps., the resistance would be
known to be one-half of one thousand
ohms, or 500 ohms. When one has no
idea of the value of the resistance it is better
to commence by using a voltage of only
about 1% in order to avoid the possibility
of damaging the meter due to the passage

of too great a current

tﬁrough lit; if necess;:ry
the voltage can then
BEI ﬁl%s:zgﬁ?lEREED gradually be increased until

a reading equal to nearly
the maximum of the meter
is obtained.

In the measurement just
described the resistance of
the meter itself has not
been taken into consider-
ation, but this is wun-
important if a moving-coil
type of instrument is em-
ployed, since the resistance
will, in any case, be ex-
tremely low by comparison
with the resistance itself.

The Resistance

[13 Bridge ”

A more accurate method
of resistance measurement,
however, is by means of
a resistance ‘* bridge,” a
practical example of which
is shown in Fig. 2. The
.only parts required are a

a good millisfiimetér; and'a
few resistances of known
value. Actually, the meter
should in this case be of the centre-zero
type, but an ordinary one will serve if care
is taken. The idea is that when the
slider of the
variable re-
sistance is
set so that
the meter
gives a zero
reading a
certain ratio
cxists be-
tween the
various parts
of the circuit,
and the value
of the un-
known re-
sistance can
easily be cal-
culated. The
ratio can
best be ex-
plained by
referring to
Fig. 3, which
shows the
idea 1in
theoretical
form. Here,
we have the

10-chm variahle resistance,.

The Simple Measurements of
Resistance and Capacity are
: Explained This Week

By FRANK PRESTON

8-Bmcen

ratio: R.1/R2=R.x/R.3, or R.x (the
resistance being measured)=R.1, multi
plied by R.3 divided by R.2. Expressed
mathematically this becomes :—
Rux _R1xR3
: R

In practice it is unnecessary to consider
the actual resistances of the portions of the
variable resistance marked R1 and R2,
and these may be taken as proportional to
the distances of the slider from each end
of the resistance. Thus, the value of the
unknown resistance can be found by
taking a- certain fraction of the known
resistance, R3. .In making the *‘ bridge >’
a scale should be made to fit the variable
resistance, and this should be divided
equally round its circumference, and a
pointer should be fitted to the knob. If
marks are made to indicate the ends of
travel of the pointer the distances between
it and the ends can easily be observed.

Measuring Higher Resistance Values

This method of resistance measurement
is particularly suitable for use in conjunction
with components of comparatively low
resistance—up to, say, 200 ohms—and
can therefore be applied to coils and similar
components. When parts of higher resist-

ance are concerned it is necessary to use a
‘potentiometer having a maximum value of
about 100,000 ohms and to increase the
voltage of the battery to about 100. The
potentiometer must not, of course, be of
the graded type, and must be suitable for
Especial care

carrying a small current.

RESISTANCE

PAPER SCALE
MARKED IN
EQUAL DIVISIONS

Fig. 2. A practical application of the ** bridge " system of resistance
measuremeqt ; it is described in the text.
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‘“ difference ”’ capacity in
determining the wvalue of
the unknown component.

A Capacity “ Bridge ”
Condenser capacities can
also be measured by means
of a ‘“bridge” circuit
similar to that described in
connection with resistance
measurements, but a cali-
brated variable condenser is
then required and the
circuit becomes as shown

100

Fig. 3.—Theoretical circuit of the resistance * bridge "
from which the principle of measurement can. easily be

understood.

must be taken when using the higher
voltage, because if the slider of the resist-
ance were near to one end, or if the resist-
gnce being measured had a value of only
a few hundred ohms, there jwould be a
danger of the milliammeter being burnt
out. Because of this it is wise to take the
precaution of starting with a very low
voltage and gradually increasing it until
the needle of the meter begins to show
some sign of movement. When the slider
is on one side of the ‘ balance’’ point,
the needle will move below the zero mark
on the scale, and when it is on the other
side it will give a positive reading. Careful
adjustment of the potentiometer will
bring the needle to the exact zero position.

As an example of the simple calculation
required, suppose that the slider had to
be set to the seventh point on a ten-point
scale, and that the value of the known
resistance was 5,000 ohms; the value of
R.x would be 7/3 x 5,000, or approximately
12,000 ohms. Although, as stated above,
a milliammeter can be used, it is much
better to use a centre-zero galvanometer,
and one of these can be bought quite
cheaply from many of the dealers in
Government surplus goods. There is also
a centre-zero milliammeter made by Bulgin
which costs 7s. 6d.

Capacity Measurement

The measurement of capacity can be
carried out on similar lines to the method
just deseribed in connection with resistances,
but an even simpler method for condensers
of .0005 mfd. or less is to connect the con-
denser in parallel with the tuning con-
denser of a Det.-L.F. type of receiver.
The method is as follows : first tune in to
a transmission near the top of the com-
denser scale, then conneé¢t the fixed con-
denser in parallel and alter the tuning
condenser until the same transinission
is again received. The difference in capacity
of the variable condenser at the two positions
is the capacity of the fixed condenser.
Even so, the matter is by no means easy
in the case of modern condensers having
vanes shaped to give straight-line-
frequency tuning, so it is worth while to
obtain an old condenser of the type having

semi-circular vanes (if such a component |

cannot be * fished ” out of the junk box).
With this type of condenser the capacity
is proportional to the scale reading, and so
no difficulty exists.

In dealing with condensers of rather more
than .0005 mfd., it might be necessary to
connect a fixed condenser of known value
in parallel with the tuning condenser in
order to tune to a station received when the
unknown condenser was in circuit. In
that case the capacity of the additional
condenser would have to be added to the

in Fig. 4. A 10,000-ohm
potentiometer is also used, 1
and the ends of the bridge
arc connected to a high-

whilst the galvanometer

used forresistance measure-
ment i3 replaced by a pair of ’phones.
The calibrated variable condenser and
the potentiometer are adjusted until there
18 no sound to be heard in the ’phones,
or until the buzz is as weak as it can
be made. That is, the position is found
at which the hum is faint, and such that

note buzzer and battery, |
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as being proportional to the amount of
rotation of the dial. This, of course, is not
very accurate, since the minimum capacity
of the condenser will not be zero, but a
measurable capacity. For most normal
requirements, however, this method of
reckoning will be good enough.

When more accurate readings are required
it will be desirable to obtain a calibrated
laboratory condenser, but this is normally
an expensive piece of equipment, although
sometimes available at a very ‘‘cut”

rice from dealers in surplus gear. It will

e appreciated that, as shown, the capacity
“ bridge ” is suitable for values up to
about .005 mfd. only, but higher capacities
can be dealt with by . using a fixed condenser
of known value (or two or more condensers
in parallel) in place of, or in addition to,
the calibrated variable.

i COMBINED THERMAL DELAY )
jSWITCH AND HUMDINGER|
(]

HE accompanying sketch illustrates a

combined  thermal-delay  switch
and humdinger which has teen used
for some time with success. The

! If you want a Blueprint
i of any particular Receiver '
! —from a Crystal Set to
a Multi-Valve Receiver, :
Our Blueprint

Service!

consult

Full Details on Page 692

movement of either the potentiometer or
variable condenser in either direction in-
creases the sound intensity. ' The formula
for calculating the value of the unknown
condenser (C.x) after making the adjust-
ments refertid to isC::-;‘
x
C.x Rl

The calibrated variable condenser men-.
tioned above might simply be an old, but
reliable, condenser of |the circular-vane
variety, and the capacity can be taken

DRY

CELL CONTACT-BREAKER

sketch itself is self-explanatory, but a
word might be said about the construeticn

THERMAL
ELetENT

Leass Corvracr
"~

HHEATING AN FMOINEING
KU ISTANCE APPROX [0,

12"x "
LBorrE BAase

HTH
TOH T TERMINALS RECTIFIER
OV ISer :
A combined thermal-delay switch and hum-
dinger.

of the thermal element. This is constructed
of 1/16in. ebonite and aluminium of similar
thickness riveted together. The distance
between the heater and the thermal element
Should be about }in., and the contact on
the latter should consist of a screw with

a pair of lock nuts so that it is adjustable.

‘00! MFD.
CALIBRATED

" VARIABLE
. CONDENSER(C)

AW
Y

AR ORI
AR

CONDENSER
BEING MEASURED (CX)

Fig. 4.—Showing a
simple ** hook-up "’ for
a capacity bridge. The
HIGH-NOTE buzzer is shown as hav-
BUZZER.  ino three terminals, but
if the component used is not so fitted
one lead shoald be taken to the con-

SPRING

tact-breaker spring which is internally joined to one end of the windings.
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Stentorian Senior, type PMSI.
The largest W.B. * domestic”’
model. The exclusive new mag-
natic material gives enormous
sensitivity. New. Whiteley speech
coil brings a crispness of attack
hitherto unobtainable. 1c0%, dust
protection. Oversize cone.

“ As near perfection as I believe
perfection - possible,”” says Mr.

Camm’ CHASSIS lﬂ.zl -

Mr. Camm’s increasing following is largely due
to his independent and forthright views on
questionis of technical design. He guarantees
his sets to operate satisfactorily if the compe-
nents which he has personally tested and
chosen are used.

One thing, however, he has in commeon with
other leading designers of to-day—he prefers
W.B. Speakers, and specifies them ex-
clusively for every important set.

The amazing new magnetic
system and the revolution-
ary ¢« Whiteley” speech
coil will bring to your set
an additional volume and
a new startling realism
which you must hear to
believe. Ask your dealer
for a demonstration to-

day.You will be astounded.

Stentorian Standard, type PMS2. Exclu-
sively specified by Mr. Camm for his “ 1934
Superhet,” “ All Pentode III” -and “ Hall-
Mark IIL”’ Similar to Senior Model but
smaller. New * Stentorian’’ magnet material.
New Whiteley speech coil. Like the Senior
model, it has the * Microlode’’ feature for
accurate matching to any. output, whether as
principal or extension speaker.© Now specified
exclusively for the ‘“ Hall-Mark ,

Four ” battery model.  CHASSIS 2 6

. PMS6
Stentorian Baby Model PMS6. A midget speaker of an

amazing performance. Magnetand special coil similar to Senior
and Standard models, but smaller. Wonderfully sensitive for
its size. Provided with tapped transformer for ,

power, pentode, or Q.P.P. output. CHASSIS 22 6

W.B. “Stentorian”. energised speaker, model EM2/PW.
Specially designed by W.B. engineers to Mr. F. J. Camm’s
specification for his amazing new set—the * Hall-Mark Four.”
Each speaker individually tested in the W.B. laboratory to
ensure the particular characteristics required. New Whiteley
speech coil. Special transformer accurately ,

matched to the ‘““Hall-Mark Four” output. CHA881829 6

EM2/PW

Write for the new W.B. Stentorian leaflet.

EXCLUSIVELY SPECIFIED

FOR EVERY

HALL-MARK FOUR vov=:

Whiteley Electncal Radio Co., Ltd., Technical Department, Radio Works, Mansfield, Notts.  Sole Agents in Scotland Radiovision
Ltd,, 233 St. Vincent Street, Glasgow, C.2. Sole Agents in I.LF.S.: Kelly & Shiel, Ltd., 47 Fleet Street, Dublin.
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FURTHER PROOF OF SUPERIORITY!—

“Frying-pan music”

is a so-and-so nuisance
CUT THE CRACKLE OUT OF RADIO

Lots of technically-sound readers are getting on to
something which even to them is quite new—
the realisation that, in Interference, our old friend
atmospherics is guilty only to the extent of
about 5 per cent.

It is designed to sup-
press unwanted noise, and
1t does the job—hushing

The big noise in radio
this season is that little
thing of no-noise—the

Belling-l.ee  Suppressor, pretty well everything
sold at the shops for short of  infrequent
half-a-guinea. atmospherics.

There is a book on the subject, at 6d. per copy ;
and a free booklet. Use the coupon, making your
own choice.

|_ — ——————

sweel BELLING ¢ LEE LTD

which applies |£AMBRIDGE ARTERIAL ROAD. ENFIELD, MIDDX.

I I think I had better _I
Biease guny Ehe | have the book. Here’s 6d. I l
Free booklet |___ | remittance. 1l '

THEY GIVE YOU MORE
~YET COST YOU LESS

Type Price
H.P. 2118 71 BASE g 1dd-
R 2018 51 BASE .. 10/8
P.P. 4118 (two) 62 BASE  14/3
P.V.3018 62BASE .. 10/-
Once  again — Tungsram

AC/DC valves have been
exclusively specified—this time
in the Universal Hall-Mark
Four. Expert preference for
Tungsram valves — continu-
ally manifest in similar speci-

fications—is based on their

unrivalled efficiency. Yet they TUNGSRAM

actually cost less than other PRICES

valves. A vast technical ex- RANGE FROM

perience coupled with ad-

vanced production methods in

their wonderful new London

factory alone make this pos- *

sible. There are types to suit

every set. May we send you

the name of your local Tungs- MANY BRITISH

ram dealer ? MADE TYPES NOW
Send for catalogue to-day. AVAILABLE

I
i
|
I
[
!
|
]
I
[
1

PV 26/1/35

Tungsram Electric Lamps Works (Gt. Britain), Ltd.,
72, Oxford Street, London, W.1.

Factories in London, Austria, Czechoslovakia, Hungary, Iialy
and Poland.




January 26th, 1935 PRACTICAL AND AMATEUR WIRELESS

N response to the many
thousands of requests we
have received during the

past six months for a powerful,
high-fidelity, yet simple and
cheap receiver, we have great
pleasure in illustrating and des- % "
cribing on following pages Mr. .

F. J. Camm’s latest design. Publication of this design

synchronises with the completion of the Grid Scheme,

which will carry electricity into the remotest parts of

the British Isles. Here is a receiver worthy of this latest develop-
ment, and which is superior to many high-quality commercial receivers
‘costing 30 guineas or more. The Free Blue Print given with this issue
shows the position of every wire and every component. Even the
beginner can make it. As usual, the A.C. Hall-Mark Four is backed
by our Free Advice Guarantee. Readers may thus build it secure in
the knowledge that service in the best interpretation of that term
exists to help them should difficulties arise.
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PRACTICAL AND AMATEUR WIRELESS

s —BUILDING the

Our New High-quality Receiver with Many Striking Features. Follow the Blueprint
to Ideal Radio and Enjoy the Reliability and Super Performance of a Hand-made
Job. Battery and Universal Mains Models to be Produced. For List of Special

Features see page 656

January 26:!11_193_5_

HE grim-looking pylon
which you see on the pre-
vious page symbolises the
network of arteries and veins which
thread their way all over the ecountry
and feed the remote towns and villages with
the form of energy formerly only .the pre-
rogative of the few. Thousands of miles
of these overhead cables suspended on
thousands of pylons feed the whole country
with electrical power at the enormous
electrical pressure of 166,000 volts. The
grid scheme is now virtually complete, and
the gradual conversion of the electrical
supply system from D.C. to A.C. is now in
progress. It would "appear from official
figures that there are equal proportions of
battery users and mains users, and if, as
it is expected, the provision of cheap
clectricity will result in the addition of
hundreds of thousands of more homes
being supplied with electricity, we may
reasonably cxpeet to see the proportion of
users of battery-operated wireless sets

—— "
CAMM |
-

]
%By B

decline. That is an argument which has
been advanced many times during the past
five years, but now that the Central
Electricity Board has concluded its series
of ugly pylons and seemingly provided
an excellent means for the paralysis of the
country from the power point of view in the
time of war, it remains to be seen whether
this will, as a fact, be the case.

Personally I am inclined to think so, for
the correspondence I am receiving asking
for mains receivers grows in volume almost
daily. Pracrica. WIRELESS from . its
commencement has always catered for the
battery user when it has issued a blueprint
of a new receiver, It seemed to me an
opportune time, now that the Grid Scheme
is practically complete, to issue a FREE blue-

F for Fidelity of Reproduction

| print of a mains receiver—the first
| in the history of the paper.

Notwithstanding the immediate
and continued success of my three-valve
Superhet series recently concluded in this
paper, I have received many hundreds of
letters from mains users who do not want
a superhet and have asked for a reasonably-
priced quality receiver capable of large
undistorted output and capable of receiving
the majority of worth-while transmissions.
Here, in the A.C. Hall-Mark Four, is the
result of my experiments in this direction. ;

It is perfect. But in order that the
battery user may have the advantages which
this receiver gives, I am also producing a
battery version of it, as well as a model
using universal valves. These two latter
models are introduced on later pages, and.
full constructional details will be given in
the next two issues of PRACTICAL AND
AMATEUR WIRELESS.

A word to the D.C. user. I do not pro-
pose to produce a special D.C. version of

&
R
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A.C.-HALL-MA

SPECIAL FEATURES

Quality and Large Undistorted Output
at Low Cost—more than 2 watts un-
distorted output.

Wel-tried Circuit—Variable-mu H.F.,
Leaky-grid Detection, Push-pull Out-
put.

Ideal for use as Radio Receiver or Radio-
gramophone.

i Easy Construction—Coils with self-

Y contained W/C switches. Simple
Components and Circuit. '

Ample Selectivity for normal require-
ments—due to use of aerial coil with
loose-coupled winding, and use of
efficient H.F. transformer with tuned
secondary.

Smooth Reaction Control which in- \
creases selectivity when required.
Graded Volume Control by Variable-

mu Potentiometer.

Ample Decoupling in all Circuits.

Absence of Mains Hum because of
thorough decoupling, and use of
Large-capacity  Electrolytic = Con-
densers.

’
) e

Power—
Quality
and Selectivity !

1O - ) S|
i
4
I

i.l

the A.C. Hall-Mark Four. When I pub-
lished the design for my £5 Three-valve
Superhet I penned a note asking all those
readers who would be prepared to
make a D.C. version of it to acquaint
me with the fact before I devoted space
to such a design. Some hundreds of
readers wrote to me, and on the
strength of their
letters the design

duly appeared in these pages.
Up to the moment, however,
I am assured by those who
ought to know—namely,
the suppliers of the special
parts incorporated in it
gwe.. that rather less than twenty

" = of the D.C. super-
hets have been
made up. From
all points of view,
therefore, it would

seem that it is undesirable to
devote further space to D.C.
receivers. I preserve an open mind on
the question, however, and I shall be
interested to hear from readers who
operate D.C. sets. In any case I imagine
that the universal model should suit them.

S for Selectivity!
Y s

bt

ll In

Fam o e o e

quarter
front view of
the A.C. Hall-Mark.

designing the Hall-Mark Four
I had not in mind a receiver
which could be described as a world
circler, but yet such in fact it has
turned out to be, for on a recent
evening, when compiling a log of stations
received, I found that its performance was
superior to that of a well-known commercial
receiver costing thirty-five guineas.

Just a word or two about quality
receivers. The public has unfortunately
taken as its unit of comparative value the
cheap commercial receiver which you can
buy for 5s. down and so much a week.
You cannot expect real radio for a few
pounds if you are considering commercial
receivers. As I have said many times
before, you cannot mass-produce wireless
sets to give uniform results, and it is
possible that in purchasing the finished
product you may be unlucky. The hand-
made product, on the other hand, has
everything in its favour. To start with it
must be cheaper, and it must be better;
having built it you know your way about it
and even though you may know little of
the theory of wireless you will be able to
put your finger on any spot which may be
giving rise to trouble.

It has been something of an eye-opener
to me to learn that so many readers are
interested in high-fidelity reproduction,
and in my past designs I have concentrated
rather on reasonable quality of reproduction
to satisfy ordinary needs and have indeed
sacrificed a certain amount of the refine-
ments of quality in order to gain selectivity
and sensitivity.

A quality receiver of the type which my

readers have asked for postulates at once




654

PRACTICAL AND AMATEUR WIRELESS

January 26th, 1935

The sturdi-
ness and re-
liability of a
hand-made

job!

A.C. Hall-
Mark Four this may briefly be described
‘ag including a variablec-mu H.F. stage,
leaky-grid detection, and push-pull output.
A fair amount of misconception exists

a well-tried circuit, and in the

regarding push-pull amplification ; this
receiver is capable of giving 2} -watts
undistorted output, but unlike a single
output valve capable of fairly high output,

which is usually accompanied by blaring, .

distortion, and lack of quality, with push-
pull the high output is there without it
being _obtrusive.
amplification permits of a much finer
degree of control, for it is seldom desirable
to push the valves to their peak limit.

There is always plenty of reserve, so that

you can build up the weak stations and
“ fade ” the morc powerful ones.

Another great advantage is that it is
ideal for use as a radio receiver or radio
gramophone, and there seems to be a
growing tendency among readers to make
the combined instrument.

Thero is ample selectivity for normal
requirements, due to the use of an aerial
coil with loose-coupled windings and the
use of an efficient H.F. transformer with a
tuned secondary. The reaction is delight-
fully smooth and also functions to increase
selectivity when required. The volume
control is smooth and graded, and there
is ample decoupling in all circuits. Hence,
there is no trace of mains hum. The use
of |large-capacity electrolytic condensers
assists towards this end.

Now, whenever one attempts to produee
a high-quality receiver, the price question
Jooms large and is likely to have a dis-
couraging effect. It discouraged me, until
whilst discussing the design with prominent
trade designers I secured their co-operation

_ P for 21

Also, this system of.

of design, no stunts, and no components
which cannot be obtained at all good
wireless shops tkroughout the country.
Any reader experiencing the ‘slightest
difficulty in obtaining components should
immediately get into touch with me, giving
the name of his local dealer, I understand
that somec readers experienced difficulty
in obtaining parts for my lasb receiver in
spite of the precautions I took to see that
adequate supplies were available. In-
vestigation shows that in many cases the
delay was due more to the local dealer than
to anyone else, for whilst a local -dealer
can make several pounds profit on a com-
plete receiver, he is not likely to be anxious
to push the sale of wireless components on
some of which his profit may only amount,
to a few pence. This does not, of course,
apply in every case, for I have compiled
a list of some hundreds of wireless dealers
who carry reasonable stocks of all wireless
components. Hence my request that if
difficulty is experienced in obtaining parts
the reader should get into touch with me

Clean, simple lines which give the

A.C. Hall-Mark Four a professional

finish, with the reliability of a
hand-made job.

in the matter of special low-priced com-
ponents. Hence, in the A.C. Hall-Mark
Four you have a receiver which is superior
to so-called quality receivers costing thirty
guineas or more. An examination of the
circuit on later pages reveals no intricacies

forthwith. The construction of the re-
ceiver, as will be apparent from the illus-
tration and the free blue print in this issue,
really requires very little description, but
I desire to draw the reader’s attention to
one or two special points, In drilling the

g e

watts Power Qutput !
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COSSOR _ M.V.S,/PEN..
COLVERN T.DS.
COLLS.
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q ) Camms
A.C. HALI-MARK

PETO-SCOTT METALLISED CHASSIS.
POLAR . -0001S MFD.REACTION

COSSOR _ 4l MHL.,
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WESTINGHOUSE H.T.I0 RECTIFIER,
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DUBILIER _ 8 MFD. ELECTROLYTIC CONDENSERS,

B.T.S.MAINS TRANSFORMER,

‘‘‘‘‘‘

\\\ X
VARLEY D.P.36 * \V/ SPEAKER LEADS.
PUSH-PULL INPUT it
TRANSFORMER. TWO COSSOR
41 MP VALVES
FORMO .DOUBLE GANG TUNING CONDENSER. IN PUSH-PULL..

holes for the valve-holders it must be
remembered that the MVS/Pen wvalve-
holder requires a 1}in. hole, whereas the
other three require lin. holes. Secure the
valve-holders centrally in the holes to
avoid the possibility of short circuits from
the pins to the metallised baseboard. This
latter, by the way is supplied already
assembled, and Messrs. Peto-Scott Co.,
Ltd., supply them ready drilled to order.
There is ample space between all of the
components to avoid interaction, and there-
fore each individual part may be mounted
before wiring is commenced. The reaction
condenser and the potentiometer are
mounted on adjustable brackets; the
exact dispositions are shown on the blue

BULGIN_2000 OHM POTENTIOMETER.

the exact position of each component is to
lay the blue print over the chassis and
prick through, thus marking the position
of the screw-hole.

A special warning is necessary in con-
nection with the resistance strip, or group
board. This considerably simplifies con-
struction, since most of the resistances and
certain of the tubular condensers can be
fastened in and soldered at one operation.
The warning is that care must be taken to
space all resistances to avoid the possibility
of their ends touching and thus short
circuiting.

The two twisted leads for the speaker
must be connected to the long red and black
leads protruding from the speaker. The

print, The quickest method of locating | three twisted leads marked A, B, C, on the
e BN 1L i Q for Quality!
{ WS, "y
N o —

o % 1

EAR N g

HHH “\ Qr\ ) =

i O e ==, oS s sl

blue print must be connected to terminals
P, HT, and P respectively of the trans-
former attached to the speaker.

It will be noted that the two leads which
are shown connected to the large fixing
nuts of the two 8-mfd. electrolytic con-
densers must be passed through the upper
surface of the baseboard so as to make
effective contact with the condenser casing.
It is important, however, to see that the
casing of C15 does not make contact with
the metallised baseboard. An inspection
of the blue print reveals that the wiring is
quite simple.

I shall, of course, be glad to advise
readers who may strike a difficulty, and
next week shall give operating instructions.

(Continued on page 659)

g
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f vour set buzzes and
crackles 771 here's the way

Vip

to crystal clear :&: recephon

'H T Accumulaiors

\ ‘t\\\\\ \\ \ ;

The Exide High Tension Accumulator gives Its voltage does not fluctuate. It gives silent,
you the programme truthfully. It adds noth- steady service to the end of its discharge.
ing, no background of buzz or crackle, no And it can be easily, cheaply re-charged—no
harshness. It makes your set more stable. new batteries to be bought. You listen at less

cost with the Exide H.T. Accumulator.

If you prefer a dry baitery B : o
for HT., get A t?p cx the Exide dry battery.

«“Still keep going when the rest have stopped

From Exide Service Stations and all good dealers.  ExipE BarTeries, Exide Works, Clifton Junction, near Manchester.
Branches : London, Manchester, Birmingham, Bristol, Glasgow, Dublin and Belfast.

R 8
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RELIABILI

for the
“A.C. HALL-MARK FOUR”

Reliability cannot be too strongly Their excellent performance is maintained for

stressed. One faulty component and as long as the set itself is in use . . -and longer.

the whole set is unreliable. That is why an H.T.10 is specified for the
i “ A.C. Hall-mark Four.”

Westinghouse Metal Rectifiers -do not Send the attached coupon and 3d. in stamps

break down. for full particulars and circuits.

GDWESTINGHOUSE

METAL RECTIFIERS

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD.,
82, York Road, King’s Cross, London, N.1.

— COUPON-————————~ —
: Please send me “The All Metal Way .1935” for which I enclose 3d. in |
| stamps. i |
5 PRRNIES oo . . ST, o Pt oF T TR ok oo Bant o =
] ADDRESS........coooi e A gt I
I

]

)4 Pract.26.1.35.
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(Continued from page 655)

Meantime, it is worth while remembering
that with some push-pull valve combina-
tions it may be necessary to fix tone-control
condensers between the terminals marked
* See Text " on the push-pull transformer.

The value of these condensers should be
.0001 mfd. each, and they are connected
‘across the two halves of the push-pull
transformer secondary—between G and
GB terminals,

Free Assistance

. For the benefit of the many thousands
of new readers who will be perusing
PRACTICAL AND AMATEUR WIRELESS
this week for the first time I would stress
the point to which I have referred so many
times in past issues of the paper, that my
advice and assistance are yours for the ask-
ing,'free of charge, on any matter relating to
this set. Such advice¥and assistance are
‘cheerfully rendered on oné understanding
only—namely, that you rigidly adhere to the
specified parts. There is a very sound
reason for this insistence. You cannot
expect me to make thirty or forty receivers
using the A.C. Hall-Mark Four -circuit
incorporating in each of them different
'valves, coils, and condensers. I know the
-performance of my receiver. If you fail
to achieve the same results as I have
obtained it can only be because you have
made a mistake in the wiring, have used a

defective component, or have not used the
parts 1 specified. It is in your own
interests to use those parts. If for some
reason your receiver develops a fault and
you write to me explaining the symptoms
I am usually able to locate the fault for you

v

NEXT WEEK! |

Constructional Details
of the

BATTERY PUSH-PULL
HALL-MARK FOUR

and the :
UNIVERSAL MAINS
HALL-MARK FOUR

!

straight away. If you have used coils
made by ‘“ Smiths >’ when Ithave specified
coils made by “ Jones ” the fault may be
anywhere, and I am unable to help. I
am one of the few (probably the only)
journalists who freely render advice and
assistance in this way, and I devote a con-
siderable amount of time to the analysis
of ‘readers’ difficulties.

New Readers! Make a Note of our
Address: ¢ Practical and Amateur

Wireless,” 8-11, Southampton Street,
Strand, London, W.C.2.

Help Yourself

In helping yourself to success by
using - the parts specified, you are also
helping me. I realise that I have a responsi-
bility to my rcaders when I invite them to
spend money in making a roceiver of my
design. “They, in turn, have a duty to
themselves to perform. I go to a lot of
trouble to make the design right. Don’t be
one of those who go to a lot of trouble to
make it wrong! If you are technically
able to vary a design of mine it is fair
argument to assume that you sheuld also
be able to make it work. If you are unable
to locate a fault you are not able to vary
a design, and I do not think you will
quarrel with the logic of that argument.
1 stress this point because I received letters
from readers who say something like this:
“1 have built your latest receiver using’
absolutely the same parts as you did, with
the exception of the coils, the valves, and
the transformer. These I had by me, and
I know they cannot be the cause of the
trouble because they worked perfectly in
my last receiver.” Now a reader who
writes to me in this strain is guilty of
wrong reasoning ; because the Ford gear-
box works perfectly well on the Ford, it by
no means holds. that it is suitable for an
Austin or a Morris. In a wireless receiver
as with a car you cannot take the units
from five different receivers and expcct to
incorporate them in-somcone else’s design
with satisfactory results.

A lot of time is spent in balancing out
inefficiencies, in getting rid of stray
capacities, in stabilising the receiver, in
choosing the best arrangement of the
components, and in general polishing-up
of the design so that it is reasonably fool-
proof. It is for this reason that I have
never specified alternatives, with the onc
exception of my £5 Supcrhet where
readers experienced difficulty in obtaining
components.

A Recent Experience
The other evening I visited a reader’s

'l house for the purpose of adjusting his

Three-Valve Superhet which he said he had
made to my design. He had taken every
liberty with it, he had not used a Metaplex
chassis, he had not used ganged coils, he
was using a cheap Pentagrid valve of
foreign make, he had altered the layout, the

| fixed condensers were a collection of odds

and ends, and the design looked like an

| imitation of a Heath Robinson creaticn.

I was able to achieve for him some sort of
result. I had taken the precaution of
bringing with me my own much-handled
model which I connected to his aerial.
earth and batteries. A look of keen
delight suffused his countenance as he noted
the incomparable difference in performance.
In building my A.C. Hall-Mark Four,
therefore, I hope you will not go and
imitate this particular reader’s performance.

E for Ease of Building and Operation




Anti-Microphonic Chassis Valve-
holder
TO make an ordinary chassis valve-
holder of the bakelite * plate ” type
anti-microphonic, saw four ““slits ” in the

HaL ve-HoLoer Wirs SLOTS
CUr Wiri FINE FIRET Siasy

f)

A simple method of making a chassis valoe-
holder anti-microphonic.

plate, as shown in the accompanying
sketch. Although simple, this dodge has
a very noticeable effect in * cleaning up ”
the performance of a set, without being
detrimental to the appearance of the
valve-holders. A small washer is placed
between the valve-holder and the base-
hoard at cach screw hole when screwing
down.—R. M. Ross (Alness).

A Super-sensitive Microphone
E accompanying diagrams show the
method of constructing a very sensi-
tive microphone. The materials necessary
are : a parchment loud-speaker cone, a

Bl fLE \

e

i
i

i fa///cmpﬁo'/vc
TR SEOCMER

|

An easily-made super-sensitive microphone.

bafle board, cabinet, or other means of
mounting the completed microphone, a
small microphone button, two cone washers,

and a few odd pieces of wood.
To construct the framework, measure

PRACTICAL AND AMATEUR WIRELESS

i - -
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
i 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 every item. Please note that every

notion sent im must be original. Mark
envelopes “ Radio Wrinkles.”” Do NOT ?
enclose Queries with your Wrinkle. ‘

the perpendicular height of the cone from
the base to cone washers, add 4in. to this,
and cut two pieces of wood about 3in. wide to
this measurement. These pieces form the

small projecting -shelves, as illustrated in.

diagram. Screw or glue these two pieces
to the baffle, just clearing the diameter of
the cone.

Next attach the cone to
the baffle in the usual way
by adhesive tape, etc., and
cut a piece of wood to act as
a bridge piece for holding the
microphone button. In the
centre of this piece of wood
drill a }in. hole for the lug
of the ““mike ” button, which
should be held firmly in
place. About lin. from this
hole drill another one for a
terminal, which is connected
by a piece of very thin
flexible wire to the front
electrode of the mike button,

Assemble the button and.,
terminal on to the bridge
piece, and then screw the
bridge piece across the two
projecting shelves, and if the
hole for the mike button
has been drilled accurately, the front
fixing pin of the button should pro-
ject through the hole in the cone washers.
The fixing nuts on the button should now
be tightened up on to the cone washers, and
the mike is then complete. For the con-
nection to the back electrode a wire should
be soldered on to the central lug which
projects through the wooden bridge piece.
The great feature of thisimicrophone is its
non-directional properties, and its sensi-
tivity is remarkable.—V. WALKER (Cat-
ford).

A Dual-purpose Switch

ERE is a suggestion whereby a simple
push-pull switch used for the L.T.
circuit can also be made to switch on the
current from the mains when an H.T.
eliminator is used in a sct with battery
valves.

The combined switch is made by the
addition of a spring contact mounted in
such a position so that it is operated by the
rod of the push-pull switch,

valve sets.

A piece of thin strip brass, similar to TO ELIM
that used on a 4}-volt flash-lamp battery, CIRCUIT

is used for the spring contact by bending
it to an L shape to form a foot for screwing

A handy test box for facili-

tating tests in mulli-

January 26th, 1935

=

it on to a base. The other contact strip
is made of slightly stronger brass, and is
bent in the same manner. This strip is
about: 2in. shorter than the other one, and
at the top it is bent as shown. These
strips are mounted on a piece of insulating
material, such ‘as ebonite, and.are set in
such a position so that the end of the rod

-on the push-pull switch breaks the contact

when pushed in, and at the same time cuts
off the L.T. supply. The Jong spring can
be insulated from the push-pull switch
rod by slipping a rubber sleeve over the
endl;)f the spring.—J. W. MaTHER (Black-
pool).

A Convenient Test Box

lT is sometimes difficult . for periodic
tests to be made in multi-valve sets
with regard to plate voltage and current,
so the writer made a box on the following
lines. A suitable-sized box was constructed
to accommodate all necessary tappings to
plates and screens of valves used in the

set, all of which were taken to one row of
sockets in the box, and the H.T. leads to
the other, as shown in the sketch. A
switch connceting the two sockets together
was mounted between them. The sim-
plicity of testing with this arrangement
will be obvious, the meter being inserted
between the sockets with the switch in the
“off” position—W., A, HiNes (North
Wembley).
RUBBER
SLEEVE

BRASS

; TOLT.
SECMENT

A combined L.T. and eliminator switch.
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PILOT AUTHOR KIT

EXACT TO SPECIFICATION

WARNING

DON'T BE MISLED. PILOT AUTHOR KITS CONTAIN THE IDENTICAL PRODUCTS
AS USED BY Mr. F.J. CAMM IN BRAND NAMES AS WELL AS VALUES. THAT’S
WHY IT IS THE ONLY KIT BACKED BY Mr. F.J. CAMM’S PERSONAL GUARANTEE

A.C. HALL-MARK &

"SIMPSON'S 1935
ELECTRIC TURNTABLE

CONSTANT Aulmore efficient or
e

.

er runaing
SPEED amt is not obtalnable . synchro-
SILENT, nous motor, no sparks, no brushes, no

electrical Interference or wear, no

SAFE and complicated mechanisms, nothing
STRONG. to underitand and ntothmg wt g(:
TON ow consumption, constan
NOTHING speefi hole fixing. Darwin’s Mag-
TO WEAR nets. 12in. Brown felt covered Turn-
ouT table. Alimetalpartsbronzefinished.
. A.C. Maiﬁr(\)son]y i 100/1(5;0 gr 200/250
volts. cycles as)
NOTHING or 0.0.D. Carriage Paid. ,
70 GO Or yours for 5/- and 9 -
WRONG, monthly payments of 4/6.
PETO-SCOTT
1935 WALNUT ADAPTAGRAM
CONVERTS YOUR SET
TO A MAGNIFICENT
RADIOGRAM.
Hand French polished,
Chromium fret surround.

All jolnts mortised and tenoned.
Ready to take your set, speaker,
power equipment and your
own gramo fittings. With ready-
fitted motor board. Plain
front or vignetted to take any
panel up to 18 in. by 8 ins., or
speclally drilled to your own
dimensloned sketch at slight
extra cost.
Oak or Mahog-
any, 10/- extra.
Cash or C.OD.

47/6

-Overall

Dimensions : Carr. and Par:
38¢ in. high Paeking 2/6
by 22fin. by ertra.

17{in. deep. and 11 monthly

payments of 5 6.
Plain Fronf, as flustrated. ‘&7/6. Vig 4 to 1 *e

KIT “A”

including ready drilied M
chassis, less valves,
speaker.

Pe=sammemscaimcnna

'K|T “B 3y As!or l\lt; H

H including set of 4 speciﬂed 1 |
less  cabinet -md; 1
s&peaker, Cash or C.O.D..
lCarnage Paid, £11/0,8, or 12' i
'monthLv payments oi 20 3.; |

KIT-BITS

Cash or C.0.D.
Carriage Paid.

Author’s Kit of first specified parts,

Saimemcaraca
You pay the Postman. We
all orde. s over 10/-.

£8:1:6
or Yours for

etaplex -

and 11 monthly
Puymcntsoﬂg

KlT Q20 As for Kit!

A" butin.
cluding valves and Peto-Scott. H
A.C. Hall-Mark 4 Cabinet, less§
speaker. Cash or C.0.D.
Carriage Paid, £12/0/0, or

cabinet and

monthiy payments of 22/-._i

¥ post churges on
GREAT BBITA!N ONLY,

1 Pelo-Scot! Ready Drilled Motlp.ex Chassls. 12|£n by

%0 by 3Hn. .. 0
1 B.T.S. Mains Transformer 3 o .. 1 2 &6
1 Westinghouse Metal Rectifier, ty'pe HTI0 .. e 11 10!
1 Varley Input Push-Pull Tmnsformer, type D.P.36 .. 15 0
1 Colvern 2-coil Assembly, type T.D.8 .. ~d 15 8
1 Bet of 4 Specified Valves . . e 2R TR
Peto-Scott De Luxe Walnut AC. Hall-Mark 4
Cousolette Cabinet . 15 0
Carrhluc and Pucklng 2/6 extm
W.B. EM2 P.W. Speaker .. 8

or 2/9 deposit and 11 monthly pnymcnts of 2/9

BATTERY HALL-MARK 4

KIT “A”

Cash or C.0.D.
Carriage Paid.
Author’s Kit of first specified parts,

£4:5:0

or Yours for

including ready drilled Metaplex

chassis, less valves,
speaker.

KlT =

l including set of 4 speclﬂed H
pvalves, “less eabinet and
» Epenker. Cash or C.O.D.§
4 Carriage Pald, £6/110, ors
. 1" monthly payments o( .

="

KIT-BITS

all orders over 10/-.

£ s d.
1 Peto-8cott Ready Drilled Metaplex Chassis, 12x8x3in. 3 86
1 J.B. 2-gang Baby condenser, with Stralght Line dlal. , 17 0
1 Colvern 2 coil assembly, type T. . 15 6
1 Varley Input Push-Pull tnnsiormer. typc DP36 ., 15 0
178et of 4 specified valves .. 2 6 0

Peto-Scott De Luxe Wulnut Bnttery Hnll-.’\lnrk 4
lette Cabinet 13 8

/6.
specification, 2/6 extra

SCANNING DISCS

Light gauge alumintum. Centre
boss 8 an 8-ribbed black bakelite
moulding, faced white to give
true stroboscople effect, and there-

PETO-SCOTT

by  visual speed indication.
Scanning holes perfectly punched
secure  uniform  scanning

without preventable lines. Made
in 2 sizes and ready for immedlate

use. 16ia. diam, 7,6

20in. dlam. 12/8. Postage, 9d. extra.

Model T10;30. A.C. 200/250 vnits 40/120 cycles. Three tappings :
10, 20 or 30 m.a. at 120/130 volts. Trickle charger incorporated 3

volts .6 amp.
Send only 5/=
balance in 12
monthly pay-
ments of 8-
Cash or C.0.D.
Carr., Paid,
23/9/6 Model

C.A25, Cash ¢
or C.0.D. Cnr-
riage Pai
down and 11 monthly payments of 5/0.

£2/10/6, or 5/-

cabinet and

and 11 monthly
payments of 1 9.

wmmsasrassaveasana
K'T 113 c LR} Al lor Klt.

A" but®
including valvea and Peto--
Scott Battery Hail-Mark 4%
# Cabinet, less speaker Cash ol'

1C.0..D Carriage Paid, £7/10/6, § »
sor 12 monthlly opn) ‘ments of -

You pay the Postman. We pay

post charges on
GREAT BRITAIN ONLY.

Cdrﬂuge and Packing 2 6 extra.

W.B. Speaker, Cash or C.0.

Carringe Paid,

or 2/6 Deposit and 11 mom,hly payments of 4/- =2

UNIVERSAL HALL-MARK 4

CASH or C.

KIT “A”

including Ready Drilled M
Chassis, less-valves,
speaker,

K"' 113 B 9 As {or m‘g

“A” Tbuty

Carriage Paid.
Author's Kit of first specified parts,

cabinet and

0.D.

£7:6:6

OrlYours for

13/

and 11 monthly
payments of 13/6.

etaplex

maowe

||(|1‘ (o " As for Kitg

llnclndlng set of 5 speclﬂed. i

including valves and eabl-

pvalves, less cabinet andg Jnet, less speaker. Cash or]
gspeaker. © Cash or C.0.D. 1 3C.0.D. Carringe Pald,
lCarrl‘Age Paid, 210.10.8, or . | £12.10.8, or 12 monthly

12 monthly payments of 19, 0’

KIT-BITS Xriieni

1 Peto-Scott Ready drilled Metaplex
1 B.T.8. Muins Dropping Resietance

ewmsrmevecwmwms

p:\yme.nu of 23/-

You pay the Postman. We pay post clnmu on
all orders over 10/-.

GREAT BRITAIN ONLY.

1 Wearite set of 2 gang colls, types Q and T - L 15

1 Polar 2 gang Midget condenzer, with V.P. dial .
1 Varley Input Push-Pull transformer, type D.F.36 .. 15
4

1 8et of 5 Specified valves.

Peto-Scott De Luxe Walnut Universal Hall-Mark §

Consolette Cabinet

Carriage and Pacldng 2/6 extm

Rola FR7 Speaker .

£ 8 d.

Chasais, l?lxlﬂxaim 4 0
. 3 6

(1}

17 6

0

1]

2 0

2 9 6

or 4/6 Deposlt and 11 monthly paymenu of 4/6

YOURS FOP’
ANY

6 B
MODEL

BRITAIN'S FINEST MOVING-
COIL SPEAKERS —BRITAIN’S
LOWEST EASY TERMS!
Poeto-Scott offer you ths lowest
terms and fairest dealing in the
Country, Strict Privacy guaranteed.
Immediate Delivery from stock to

approved accounts.
W.B. STENTOE]AN STANDARD
For Power, Super-

(Dlustrated).
Power, Pentode and Class B. Yours
for 2/8; balance in 11 monthly
payments of 3/-. Cash or C,0.D.
Carriage Paid, €1/12/8.

W. B. STENTORIAN SENIOR. For
Power, Super-Power, Pentode and L
Class B. Yours for 2/6; balance in 11 monthly payments of
4f, Cash or C.0.D. Carringe Paid. £2/20,

W.B.STENTORIAN BABY. Yours for 2/6 balance in 9'monthly
payments of 2/6. Cash or C.O.D. Carriage Paid, £1/2/6.

WB. TYPE E.M.2 SPEAKER. Specified for the A.C. HALL-
MARK 4. Cash or C.0.D. 29/6 or 2/8 depusit and 11 wmonthiy
payments of 2/9,

~B.T.S.4-VALVE SHORT-WAVE—;
BATTERY RECEIVER KIT

Tunes with a double re-
duction slow-motion S
dial, providing either &
7:10r 100 : 1. KIT§
comprises
ready - drilled
alumintum
chassis
with hand-
somely
walnut-
grained
bLakelite
panel  over-
lay, and all
valveholders,
terminat
socket strips and coil-holder
already eyeletted in position
on chassis. Complete kit of
B.T.8. Tropin?l specification
components, each tested and
matched, and set of 4 coils
covering 13 to 195 metres,
Excludmg 4 valves. Cash or

C.0.D Carriage Paid,
£5: 17 6. Set of valves,
£2:1:0. Or add 3/9 to
Deposlt and 3/9 to each
monthly payment.
WITH! FREE FULL SIZE
BLUEPRINT, WIRING AND
ASSEMBLY INSTRUCTIONS.

1935 EDDYSTONE
KILODYNE

And 11 monthty
payments of 9/9.

BATTERY MODEL.—KIt of Eddystone 1933 Youra for
Kilodyne 4 (battery model) components, includ- 1 5

jng ready-drilled die-cast Aluminfum Chassis /-
and four Coils to cover wavebands between and 11 monthly
13.5-85 and 260-510 metres, less Valves and payments of

Cabinet. Cash or C.0.D. Carriage Paid, £8 19,8 12/9,

11 set of Specified Vaives required, add 5241/0 to Cash: or C.O.IV
price, or 3/8 to deposit and each monthly payment.

ADDITIONAL COILS.—76-170 metres, 5/- i 150-325, 5/6 ;490-1,070,

8/~

1,000-2,000, 8/-.

We also supply the B.T.S. SHORT-WAVE
KITS for Cash, C.O.D. or H.P. Send for
NEW two-colour art folder of all models.

B.T.S.

, HALL-MARK 3 COILS

Specified and used by
Mr. F. J. Camm for the
Hall-Mark 3.

g\

None genuine without
Lis siguature, THERE
ARE NO SUBSTITUTES.
With coloured Leads tor
easy ldentification.
THE
PAIR 7/ 6
Postage 9d. evéra.

PETO-SCOTT CO. LT

77, Pr.W.6, CITY ROAD, LONDON, E.C.1. 'Phone : Clerkenwell 9406/7.
® West End Showrooms—62, HIGH HOLBORN, LONDON,

W.C.1,

"Phone :  Holborn 3248.

By by Post- s Quicke)t-CASH:COD-EASIWAY
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WEARITE-

REGD. TRADE MARK,

COMPONENTS

FOR THE

"HALL-MARK” RECEIVERS

THE “A.C. HALL-MARK FOUR”

The SPECIFIED

~ Jenuary 26_I_h,_ 1935

WEARITE H.F.
CHOKE

Type H.F.P.J.

“THE UNIVERSAL
HALL-MARK FOUR”

The SPECIFIED

WEARITE

Totally sereened.
Small overall dimensions.
Effective impedance, 100-2.600 m.
Self Capacity, 7 mmfds. (approx.)

i;néuti%nuc:;‘ 220,(;(7)((; nlnl.h. ( ) 1 1] 13 1]
.C. Resistance, ohms (approx. Q T
Size: 13in. x 13in. x 13in. high. The HFP].

AIR-CORE

PRICE 2/_

THE WEARITE Q.V.C.
VOLUME CONTROL

Ferfect contact, silence
in operation. Element
completely enclosed. One

500 ohms required.

Price

COILS

Medium-wavesecondary
coils wound with special
stranded wire into low-
loss  bobbins. Long-
wave winding in special
wave forin to minimise

4'c

losses.
Type & Q 3 complete with switch ...... 7/6
Type T compiete with switch ...... 7/6

The SPECIFIED WEARITE

L.F. CHOKE

A coustant inductance Choke

40h., 100 m.a. soundly Type
constructed throughout, . HM.T.410 ' ’
Price 6

One 2,000 ohms and One
5,000 ohms xequlred

THE WEARITE Q.V.C.
VOLUME CONTROLS

Price als Each.

Make sure of a “ good earth”
with this
WEARITE
EARTH TUBE e

POST THIS COUPON TO-DAY

The Famous

The tuhe requires no

complete.

WEARITE SCREENED

Universal Coil

Tl;ggs :ggé_ﬁotra:d coupronN To Wright & Weaire, Ltd.,
e Please scnd me 740, High Road, Tottenham, N.17.
a copy of Cata-
Whatever the set you are con- , logue G.N.334
templating — remember. the together with
s Universal ' is designed for -~ con structional INAIN© e T IR . . o T e o P PP e S ey
use for Aerial, H.F., and Band details, Blue
Pussing. send for circuits. per ¢oid, Prints, cte., of
Wearite (L.P.) /oG I e m——— R ——
Toamster gemies S OO ecs ettt e e e e e e e e
(l))f receivell;s n{nd
awer acks,
ete. BRACH 26/ o e e I s e e« ot
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—And Still They Come
] HAVE just been trying out a friple-

diode-triode valve of the very latest
.~ pattern. It is made by Mazda, and
‘does about half a dozen jobs all at once.
It also has nine pins on the base, as well as
'a cap mounted on top of the bulb. Al-
,though the connections appear rather
formidable at first, they are not so com-
/plicated once the wiring has been taken in
‘hand ; nevertheless, I am not greatly in
favour of these multi-pin affairs. All the
same I must confess a very strong liking
for the Mazda ACHL/DDD-—to give it its
full title—for it behaves in a most remark-
‘able manner, giving not only second defec-
'tion (or first if you like), but also delayed
automatic volume control, inter-channel
noise suppression, and first L.F. amplifica-
tion. Even this is not all, for, by a very
ingenious arrangement, it gives apparently
sharper tuning than is normally obtained
in connection with A.V.C., and so makes it
quite unnecessary to use a visual-tuning
indicator.

[The valve referred to above will shortly
be described in our pages.—ED.]

Very Practicable
HE triple-diode-triode, although com-
paratively new to the constructor, has
been in use since last Show by R.IL., who
have proved its value in modern superhets.
From this it is ‘evident that it is a really
practicable job, and that theré is no loss in
efficiency in this instance by combining
what really amounts to at least four valves
in a single glass jacket.

Single or Multiple
ESPITE the obvious efficiency of prac-
tically all of the multiple valves, I am
still very much in favour of using one valve
for one function in the set. When you
have one valve performing several functions

any slight falling-off in efficiency (such as |

might be noticed when the valve is be-
coming old and the cathode losing its
emission) causes the performance to suffer
considerably. On the other hand, if a
single-purpose valve starts to feel rather
“ wonky ” the impaired performance is by
no means s0 noticeable. Again, if small
diodes and other single-purpose valves
were to be widely used it should be
possible to make them quite cheaply, so
that a replacement would cost a very few
shillings, instead of something like 16s. 6d.,
as at present.

What is “ Home-made ” ?

WAS talking to a young wireless enthu-

siast the other day, and he proudly showed
me a new—and very elaborate—five-valve
superhet. that he said he had just made.
The sight of this expensive-looking instru-
ment reminded me very forcibly of the early
wireless days—or at least, some twelve
years ago-—when.I made my very first five-
valver. But what a difference! I actually
made mine, condensers, coils, transformers
and all, but this young chap had only
assembled a few beautifully-made parts
that he had bought ready-made. And he
had paid just about as much for the whole
lot as I had paid for the raw materials for
making a couple of variable condensers,
a set of coils, and two L.F. transformers.

I tried to console myself with the thought
that I probably gained far more pleasure

'Undistorted Output

iy hermion.

from my home construction than did the
owner of the “ posh” five-valver to-day.
Yes, perhaps they were ¢ good old days "—
and perhaps they weren’t. I believe I get
as much fun out of wireless now as I did
fifteen years ago.

Real Construction
WOULD not make my own components
to-day for anything, but I always recom-
mend . all budding enthusiasts to do so.
You can never know sufficient about the
construction and behaviour of the parts if
you have not at least attempted to make
them yourself. It is not always a very
great saving in.the way of cash—in fact,
it sometimes works out even slightly more
expensive—but it affords a considerable
amount of inexpensive experimenting,
besides teaching a great deal.

5

-

A message from

SIR JOHN REITH,
Director-General of the B.B.C.,

to PRACTICAL AND

AMATEUR WIRELESS

“] have followed the progress of
PracricaL WiIRELESS and AMATEUR
WIRELESS, and I hope that -their amal-
gamation will result in the renewed
interest of readers. .

“The B.B.C. is not unmindful of the
help it gets from wireless journals such
as yours.” LY

TR {0 s M 0L

HY is it that folk nowadays always
seem to be clamouring for more and
more volume ? Perhaps it is because they
have found that great output does not in-
volve distortion, or perhaps they have be-
come so accustomed to hearing music with-
out listening to it that they want it forcing
into their ears before they can appreciate
the stuff. Four watts undistorted (I mean
undistorted) in an average-sized room is
enough to drive me crazy, but I know people
who say that they cannot tolerate anything
less than this. Give me about half a watt
from a well-designed receiver which gives
real quality and I willnot thank you forany
more. Ifsomeone does *“turn upthe wick”
beyond this the sound becomes annoying.
It seems to me that the only way to
enjoy a programme of either music, speech,
or anything else is to listen to the loud-
speaker ; when the volume level is too high
there isa tendency not tolisten, and merely
to allow the matter to percolate into the
skull. "Before “ heaping coals of fire ” upon
my head, I would ask those who have strong
disagreement with my views to try the
experiment of reducing the volume level,
at the same time being quite sure that they
are not losing the bass by so doing, and to
listen to a full evening’s programme.
English as She Should be Spoke !
OW that we have an excellent

means of making speech
visible: T- suggest-that-all this

can be stopped forthwith. I am sure that
it will generally be admitted that the best
English is spokenrin the south of England,
and I suggest that the language as there
spoken should form the standard for the
rest of the country.

_ When television arrives, as it may do
very soon, I hope the B.B.C. will transmit
correct pronunciation by means of standard
images of words so that schools may, by
means of their own cathode ray apparatus,
teach scholars how to pronounce King's
English. Thus would radio help to rid us
of our own Tower of Babel—Welsh,
Scotch, Cockney, Yorkshire, and Lanca-
shire. Provided that- the scheme
werc carried through without a strong
bias towards the Scottish dialect, such &
scheme would be to the benefit of all, and,
incidentally, help our Continental friends
to pronounce our language and who, in spite
of our maps, prefer to call our island
Angleterre—why, I have never been able
to discover, for France is France to us.

It would also solve a problem which has
puzzled me from youth. If school teachers
speak correct English (and, presumably,
when they attend college pronunciation
and enunciation form part of their training),
why should people resident in Yorkshire,
Lancashire, Dorsetshire, and Scotland pro-
nounce English words different from us ?

Volume Controls

HERE arc many volume controls which
merely act as auxiliary on-off switches,
for the angular movement which actually
can be said to affect volume is so small that
the word comirol is misapplied. A good
graded potentiometer by means of which
one can gradually fade the volume is an
exception. Most of them belie the law
of Ohm which postulates that the resist-
ance of a wire is proportional to its length.
Nearly all of them are noisy in action ;
you can ““ hear ” the moving contact as
it passes over each successive convolution
of wire. I hope that the next exhibition
will reveal marked improvement in -this
direction. A good volume control.should
have a too-weak and a to-strong position—

like a good carburetter.:

Shortage of Components ?
BAVE received many bitter complaints
during the past few months from readers
who have experienced difficulty in obtain-
ing componenhts, and have been kept
waiting for six weeks or more, The chief
offenders seem to be the valve and
coil manufacturers, although the
complaints I have received

cover most of the parts used \,‘" i
for a recciver—speakers, \I“’\
variable condensers,

and transformers. é'\ \1>$
Some  rcaders G

have even o$ % ¢
(Continued < LV 1

overleaf)

pother pbout pronunciation
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(Continued from previous page)
sent me cheques and postal orders in the
presumption that 7'hérniion merely has to
issue the order and it is so. .

In this way I have been able to help
many readers, but I hope I shall not have
too many calls of this nature. Onc reader
cven sent me the amount less 333 per cent.

discount because, he thought, I should be
able to obtain the parts cheaper! Nor did :

he enclose postage !

This reader wanted !

mc to save him some money, as well as to !}
go to a certain amount of trouble on his :

behalf. I, of course, returned his money.

A New Unit?

I NOTICED a reference the other day in

my morning paper to a message which
had been transmitted by radiogramme. Is
this a new metric unit, intended to denote
some musical measure ?
what the Yanks call “a basinful of
volume ”’ ? Any reader who understands
these things is invited to explain it to me
in easy stages.

'A New Platform

'HIS weck I am addressing the largest
audience since this feature started, for
I am also addressing the readers of
Pracricar. WIRELESS. I amin the happy
position of having served both papers, and
experience therefore no. strangeness in
occupying a new platform under a new
editor. The editors of both papers I know
very well indeed, and I appreciate that in
PRACTICAL AND AMATEUR WIRELESS I shall
not be a prophet without honour.

This journal is now the most powerful
in the country, and without waggling the
‘old school tie too much it pleases me to
know that I have played a part in the
successes of both journals which have led
to this important amalgamation.

Radio and Spiritualism

HAVE every respect for the religious

beliefs of others, but when I read that
radio and spiritualism are allied, I kick.
The fact that we know no more about the
““ other side ” to-day than when the world
began seems to indicate that it is not a
matter which will yield to scientific
investigation. Personally, I have always
felt sorry for so-called scientists who turn
spiritualist—they strike such a pathetic
spectacle and really show an amazing-lack
of scientific knowledge. Spiritualism will
always, I suppose, be the plaything of
the charlatan and the third-class philosopher
who like to call themselves scientists, but
left us keep radio—an cxact scicnce—out
of it.

What is Efficiency ?
CORRESPONDENT with a technical
kink, but lacking the necessary tech-

nical training, sent me an eight-page letter :

bristling with sticky questions which I spent
a couple of hours in answering. His final
query, however, made me ponder. He
wanted to know how to measure the effi-
ciency of a wircless set. Of course, thereis the
text-book method of expressing the ratio
between watts input and watts output.
But is that correct ? Suppose you have
two four-valve sets operated from the
mains each of which takes 40 watts input
and gives 2 watts output. Suppose, further,
that one was capable of receiving thirty
stations free from interference, and of
entertainment value from .the point of
view of volume, while thc other receives
only half that quantity; obviously the
latter receiver, from the point of view of the

receiver, is only 80 per cent. as efficient as :

the former, although from an electrical point :

; { instructions.
Does it demote | blueprint were marked MB, indicating

! reader had connected them to screws !

PRACTICAL AND AMATEUR WIRELESS

i P 2k

P.W. receiver was brought to our
laboratory last week, its owner
claiming that he could get no response :
whatever from the speaker, although all

to be in order, and wiring had been care-
fully checked. He was very upset about
it, and even hinted that the design must ;
be at fault. On inspecting the receiver, :
however, it was discovered that the con- :
structor had not followed the designer’s

Several terminals on the

that they should be in contact with the :
metallised surface of the baseboard. :
Instead of taking these leads to the actual
points marked on the blueprint, this

fastened to the underside of the base- :
board, and one to the side runner, thinking
that any surface that was metallised
would provide a satisfactory contact.
MB is the top metallised surface of the
baseboard, and although with most
chassis the underside of the baseboard
and the runners are metallised, this
metal surface is seldom making electrical
contact with the top surface of the chassis.

Ganged Condensers

.

SOME commercial ganged tuning :

condensers have tapped holes in :
their chassis and are supplied with screws
for metal chassis assembly. These screws
are usually too short for use with wooden
baseboards, however, unless the board is
countersunk on the underside. It is
therefore common practice to use longer
screws, and a serious fault- often occurs
owing to the use of these substitutes.
There is a clearance of only about 4 inch
between the fixed vanes and the con-
denser chassis, and if the screws are
4 inch too long they touch the fixed vanes
when screwed in tightly, and consequently
the fixed and moving vanes arc short
circuited.

Wiring Electrolytic Condensers

HEN testing receivers incorpora-

ting clectrolytic condensers, = it

is often found that constructors connect
these components the wrong way round,
with damaging results to the condensers
themselves and to other components in
the receiver. When electrolytics are
used to by-pass bias resistances, the
method of connection is fairly obvious,
as one end of the resistance is connected
to the common negative lead, and there-
fore the negative of the electrolytic must
be connected to this. When these con-
densers are used for smoothing purposes
in' conjunction with a voltage-doubler
rectifier, however, the method of con-
nection is more confusing. The positive
terminal of one condenser should be
connected to the negative terminal of the
other, and the juncture joined to one end
of the H.T. winding of the mains trans- ;
former. The free terminals (4 of one, :
and — of the other) -should then be :

joined to + and — of the metal rectifier :
respectively, and the other end of the :
H.T. winding to the A.C. terminal of the
rectifier.

: gallon miles per hour, and

]

¢ country.
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of view their efficiencies are equal. Now
take the case of two other receivers one
of which gives only 1 watt output for a 40-
watt input, whilst the %econd gives 2 watts
output for a 40-watt input. Again,
according to elfectrical theory, the latter
is the more ‘efficiént receiver, and yet it is
quite possiblé for the first to be far more
efficient from the point of view of quality,

i reach, and number of stations received.
: To. make a receiver efficient from an
: electrical point of view quite often it will

X il atute A been, thatedl hnd” Toine destroy its efficiency from the truly wireless

point of view. Ileave my correspondents to
‘wrestle with these opposing doctrines. You
strike the same snags when endeavouring
to measure up the efficiency of a motor-car.
You will soon be tied up with miles per
loading per
horse power, and in some cases you will
find a 7 h.p. motor-car doing forty-five

: miles an hour and forty miles to thé
i gallon giving better efficiency figures than
: a 20 h.p. sports car doing twenty miles

to the gflllon and eighty miles an hour.'
Don’t write and tell me the answer; I know it.

The Price Problem

LEARN that the prices of all high-
tension batteries are now considerably
reduced. All home constructors will
welcome this latest move which, coupled
with the recent reduction'in the prices of
valves, speakers, condensers, and cabinets,

! should result in a considerable uplift in

interest in home-constructed receivers}
which are always vastly superior to the
average cheap commercial job. There is all
the difference between a sound hand-madé
job and the commercial mass-produced
competitor.

PracticaL. WIRELESS was the only
paper to make a stand for a reduction in
the prices of components, and the Leader
Three series of receivers was inaugurated
to place home construction on a prices
competitive basis. As a result of theso
price reductions the sales of components
for the home - constructor market have
increased during the past year by no less
than 20 per cent.

Keltic or Seltic ?

E B.B.C. have recently issued a book-

let prepared by one of their committees
which tells you that the word combaf is
to be pronounced cumbat (surely a Scottish
pronunciation !) and that Celtic is Seltic,
not Keltic. Personally, I prefer, and shall
use, the more correct English pronunciation !
Meantime. of what use are our dictionaries,
all of which are supposed to define meanings
and give pronunciations according to com-,
mon usage ? Would not a committeo
composed of Englishmen, Welshmen, and
Scots (equal proportions), under an English
chairman, save a lot of argument ?

%W e]have never heard cumbat in England.

—Eb.

British Broadcasting Monopoly in
Greece

FOLLOWING many attempts to estab-

lish a broadecasting system, the Greek
Government has finally conceded the sole
right to install and exploit such stations to
the Marconi Company, for a period of
twenty-five years. The Lucerne Con-

i ference allotted three channels to Greece,

namely, 499.2 metres (Athens), 373.1

i metres (Salonica), and 233.5 metres for
: some town in the Southern portion of the

The first station—a 50 kilo-

i watter—will be built in the neighbourhood
i of the capital and should be in operation
i towards the autumn months ;

relays or
stations of lower power will follow later.
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DUBILIER

ELECTROLYTIC
CONDENSERS

OVERSHADOW
ALL RIVALS

Dubilier Electrolytic Condensers have an unrivalled
reputation for reliability, resulting from the
intensive research continually taking place, and
expressed in the finished product, being dni-
versally recognised as the very latest design
in Condenser technique. Their constant use by
radio manufacturers, designers and constructors
is undeniable proof of their sterling qualities.

8 .mfd. 500 D.C. peak voltage §76 each.
4 mfd. 500 D.C. peak voltage 476 each.

- A-’

! gb\
/ ~—.
Q ; e
\PAPER \ MoUL

DED = y
TUBULAR CONDENSER MICA CONDENSER ELECTROLYTIC CONDENSER RESISTANCES
DUBILIER CONDENSER CO. (1925) LIMITED, DUCON WORKS, VICTORIA ROAD, N. ACTON, W.3




666

PRACTICAL AND AMATEUR: WIRELESS

January 24th, 1935

W

from top.

2 x.0005

Three-Gang

or 465 ke. L.

Send for NEW
POLAR Catalogue

WINGROVE

188/9, STRAND, LONDON, W.C.2,
Polar Works:

« UNIVERSAL HALL-MARK FOUR”

‘The POLAR ‘MIDGET’ TWO-
GANG CONDENSER

Stcel frame and cover.
Small overall dimensions. Trimuiersoperated
Matched within 4 per cent. or
1 mmfd. whicheveris the grcatu

Three-Gang l‘tf;uperhet, for 110

—and the POLAR
V.P. , HORIZONTAL

8low motion with vertical moving pointer.
Scale calibrated in \\n\clengths
Escutcheon. Lampholders

AND ROGERS LTD.

*Phone :
014 Swan, Liverpool.

Specif Led for the

Ball-bearing shaft.

in/-
also made in

16/6
16/6

I (ST
TIT L T i e |

| &mluﬂhull

|

DRIVE

Mould(‘d

" 6/6

Temple Bar 2244/5/6

@l(;[:O

“IMMEDIATE _ DELIVERY.
YOU ARE SAFE

in using Hivac Valves for your

HALL-MARK
BATTERY FOUR

Mpy. F. J. Camm specified *“ HIVAC” for his *‘ Hall-mark 3.”

HIVAC KIT OF VALVES

Purchasers of this Hivac Kit of Valves
for the HALL-MARK BATTERY FOUR

are guaranteed entire satisfaction.

The KIT contains:
1 HIVAGC VP 215 (4-pin) '
115 3

1 HIVAC D 210
YHE _SCIENTIFIC

2 HIVAC Y 220
Complete Valve KIT for

IF any delay locally, we will
send KIT C.0.D. immediately on
receipt of postcard request,

HIGH VACUWM VALVE
CO., LTD.,

113-117, Farringdon Road, VALVE
London, E.C.1.
Telephones : Clerkenwell 7587 & 8064- e
=

OLISEUM

CHARING CROsg

THE COLISEUM CATERS FOR LARGE PARTIES OR
SMALL FAMILY GATHERINGS VISITING THE THEATRE.

TEAS, SNACKS, LUNCHEONS, .
HIGH TEAS and SUPPERS
SERVED ItN THE

lC:OLISEUM TERRACE RESTAURANT

AND TEA ROOMS

Preceded by Luncheon or Snacks

 MATINEES or followed by High Tea or Snacks,

EVENING Prcceded by High Tea, Dinner or Snacks,
PERFORMANCEs ©Or followed by Supper or Snacks.

The Manager will send a Representative to you upon
Application. ’Phone : Temple Bar 3161.

LONDON’S OUTSTANDING SUCCESS

LEW BLACKBIRDS OF 193 ENTIRELY NEW

LESLIE’S PRODUCTION
with the greatest array of Talent ever presented in Revue.

DAILY 2.30 and 8.30

1

Children under 14 Half-price to all parts except Balcony.
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amplifier described.

E believe that the interest that
will be shown in the various
versions of the Hall-Mark Four

will be so great that many readers who
already have a good battery-operated
receiver will wish to construct an amplifier
for increasing the output. It is partly
for this reason, and partly because the
demands of readers for a really good and
simple amplifier have been so insistent, that
the unit illustrated on this page has been
developed. There is no doubt that push-
pull amplification is in many respects
better than any other arrangement, and we
are quite sure that those readers who have
not yet tried this system will wish to do so
immediately they realise the popularity
that the Hall-Mark series is sure to attain.

Simple Construction

The unit illustrated is obviously ex-
tremely simple, and it is certainly not very
expensive to build, although the parts
used are of the highest possible quality.
Those whose experience of wireless goes
back a number of years will remember
that Ferranti were one of the pioneers of
push-pull in this country, and it is therefore
fitting that their input and output push-
pull transformers should be specified in
this instance. These components are the
result of a considerable amount of research
work in L.F. amplifier technique, and there
is no doubt that they are as good as money
can buy.

The advantages of push-pull amplifica-
tion have been set out in these pages on
more than one oecasion, but during t he last
few years the attention of the constructor
has been focused on class B and Q.P.P.

PRACTICAL AND AMATEUR -WIRELESS

THE TWO-IN-ONE
- PUSH-PULL
AMPLIFIER

A Simple Battery-operated Amplifier that can be Used
with any Type of Battery Receiver when a Large, Un-

This illustration gives a good idea of the neainess
and compactness of the battery-operated push-pull

to the detriment of ordinary push-pull. In

some respects this is
a pity, for there is no
1 doubt that push-pull

s 2! in its ¢ straight”
form is better than either of the two
“ economy ”’ modifications when real
quality is of paramount importance. We
fully realise that economy must be con-
sidered, but the current consumption of the

Ausw-Pene invovr
7RANSFORMER AT
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N
\)
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33
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38
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The circuit of the amplifier.

push-pull amplifier in question is so low
(largely due to the use of efficient modern
valves), and the price of H.T. batterics has
been so much reduced, that we feel fully
justified in reviving interest in push-pull.

A push-pull arrangement is inherently
good from the point of view of quality, and
for this reason it makes quite unnecessary
the use of various tone-compensating and
tone-control sysfems.

distorted Output is Required

The Construction

It will be seen from the list of components
accompanying this articlc that very few
parts are required, whilst the photographs
give testimony to the utter simplicity of
construction of the amplifier. It can also
be seen from the wiring plans that very
few connections indeed are called for, and
those that are used are short, straight, and
easily followed, even by the tyro in home
construction. The first requirement is the
metallised chassis, and this should be
drilled to receive the two chassis-mounting
valve-holders as well as the terminal-socket
strip that is used for the input and output
connections. The holes for the valve-
holders are lin. in diameter and can easily

“ be made by means of a centre bit and a
N brace; there are four holes for the ter-

minal-socket strip, these being 2in. in
diameter, and they can be made with a
twist bit or a shell bit as desired.

There are a few other holes for the
connecting wires, but these are only about
}in. in diameter and can be made with a
mechanic’s brace and twist drill, or even
with a large bradawl. These holes should
not, however, be made until the com-
ponents have been mounted on the chassis.
With regard to the placing of the parts, it
should be explained that the exact posifions
are not critical, although it is desirable
that the two transformers should be
mounted with their axes at right angles in
order to avoid any possibility of inter-
action ; this would be most unlikely in
any event, since both transformers are
thoroughly shrouded. It should also be
made clear that it is not always necessary
to employ the output transformer specified,
provided that the speaker employed is
fitted with a push-pull transformer designed
to match a pair of small battery power

{Continued on page 670)
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few wires required.
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A view of the underside of the amplifier chassis, showing the

Arnother view of the amplifier, showing the battery

|

o J
leads.

Pl )| AR O (1 ) D D () £ ) D || | L { D O

| a—




668 , PRACTICAL AND AMATEUR WIRELESS January 26th, 1935

i ; , sk R . e
Reserve your
S ' CENY - e

e “Y it
)

Presenta

«! i pt
S B 7]
"4 ¢ 4

MAPS IN FkJNLDL COLOURS
OTHER SPECIAL MAPS

12,000 B
REFERENCES || 6
Complete and up-to-date PR ) ,

CLOTH BOUND

14% X 1%
ACTUAL SIZE



January 26th, 1935

PRACTICAL AND AMATEUR WIRELESS 669

SPECIAL OFFER TO ALL READERS
NEWNES

MODERN WORLD
ATLAS

VERYBODY, nowadays, needs a gcod Atlas—
E one that is authoritative and up-to-date, planned
on a large scale and printed in clear type for easy
reading and capably indexed for speedy reference. Newnes
MODERN WORLD ATLAS is ‘all that—and more.
Money could not buy a better Atlas. It has been pro-
duced, regardless of expense, by Messrs. Bartholomew
and Son, Ltd., the world-famous map-makers and official
Cartographers to H.M. the King.

Everyone interested in World affairs
{and who is not ?) needs this great Atlas for the help it
gives in enabling him or her to read and discuss the
daily newspaper intelligently.

Every Business Man keen to make the most
of his opportunities needs it for its invaluable inform-
ation on new markets and old.

Every Young Man anrd Young Woman
on the threshold of life and Every School Boy and
School Girl needs it, too.

Knowing this, it is with real pride and satisfaction that
we offer Newnes MODERN WORLD ATLAS to readers
of Practical and Amateur Wireless on such genercus terms
as to bring it within the reach of all. Don’t delay—
reserve your copy at once by using the forms below.

CONDITIONS

If you are not a regular reader of PRACTICAL
AND AMATEUR WIRELESS, place an order with
your newsagent to-day.

Affix to the Subscription Voucher which ®®
we post to you on receipt of your Reservation =

y »
Form 8 Gift Tokens cut from PRACTIQAL W Jf undelivered, please return to must be
AND AMATEUR WIRELESS for 8 consecutive 8" Gro.Newncs, Ltd., 14, Southampton

Street, Strand, London, W.C.2.

weeks commencing this week | Mwal [ This
week the Gift Token appears on the last page L
of text, bottom left-hand corner; in‘subse- 0%
quent issues it will appear on the back cover. Ll
When your Subscription Voucher is com- 7T
plete, send it, together with a Postal Order
for 3s. 6d., to include the cost of registration, = Name
postage, packing, insuranee, etc., t 0o PRACTICAL -
)

AND AMATEUR WIRELEsS Presentation
Department, and your volume will be des-
patched to you immediately. No reader may @ g,.,.

qualify for more than one copy of this Atlas. ®
This offer applies to persons residing in :
Great Britain and Ireland. Readers in the g
Irish Free State must pay any duty imposed. ® Townand .....oovvvn.n.
Any_query regarding this offer must_be accompanied-by a : County
-

riamped addressed envelope for reply.

IR AN RGNS ARSI G RN ERE R ARK P O

ADDRESS LABEL

OUTSTANDING FEATURES INCLUDE:

Forty coloured large-scale maps and several maps each
devoted to a special subject. .

A map showing the boundaries of Europe before and after
the Great War, a fascinating Chart showing routes coverasd
by all the great explorers of the Globe by land and sea.

Two “ Radio ”’ maps are given—one showing the ramifica-
tions of World Broadcasting and the other its development
in Western Europe.

The map showing the Postal and Commercial Air Routes
is of particular value, as also is that showing the wonderful
Electrical Grid Distributive System of Great Britain.

Other maps deal with Shipping Routes, World Cable
Routes and the main Roads of Great Britain.

The accompanying letterpress gives the area, population
and capitals of all the countries of the World, and an
extensive list of the Cities of the World with their population.
Two interesting tables give the heights of the highest
mountains and the length of the greatest rivers of the World.

The national Flags of the different countries are given
in the borders of the appropriate maps.

The whole Atlas has been produced with the meticulous
care characteristic of the firm entrusted with its execution.

Special alphabetical index.

DONT DELAY— POST TO-DAY/

1. Stamp |RESERVATION FORM

PRACTICAL AND AMATEUR WIRELESS

affixed here Presentation Depactment,
14, Southampton Street, Strand, I ondon, W.C.2.
by you, In accordance with the conditions of your special offer,

please send me a SUBSCRIPTION VOUCHER on
Xhlid‘ to qualify for my copy of Newnes Modern World
tias.

Readeg?sWName o0 95 L L LL i A oy ..

Full Address ......... Sy o T e B

INewsdgenty « oo Chb il LR BT - - ol bt i

Hldrcssy. 1o . T RSN L L o SR
Leave Blank
Reader’s

Sigttallinont e i rarny ol e |

Fill in this form and the label on left in Block Letters.
Stamp the label as directed and post both of them in an
unsealed envelope (3d. stamp only required).




670

PRACTILAL AND- AMATEUR WIRELESS

January 26th, 1935

(Continued from page 667)
valves. When the speaker is .not fitted

with a push-pull transformer, however, the |

Ferranti output transformer should

certainly be used.

Wiring Connections _

The method of connecting the various
parts is made quite clear by the large-
size drawings, and it need only be explained
that. the letters on the drawing, near to the
various holes, are only for identification
purposes, and show the corresponding holes
on the under-side and on top of the chassis.
The connecting wire may be of the insulated
“push-back” variety or of any other
kind intended for set wiring.

The terminal-socket strip is marked L.S.
and Pick-up, but the two sockets with the
latter designation are for the input from the
receiver, and should therefore be connected
to the speaker terminals on the set. The
other two—marked L.S.—should be con-
nected to two of the three speaker terminals
provided on the output transformer, the
terminals giving the appropriate ratio
being chosen. With regard to the ratio, it
may be explained that the most suitable
one depends upon the loud-speaker em-
ployed. When this is intended for use
with a small power-output valve it will be
found best to use the two terminals marked
1.6:1, but if the speaker is intended for use
with a pentode it will generally be found
best to use the terminals giving a ratio of
1:1. The third ratio (2.7:1) will not
generally be required, but-it can always be
tried in order to choose the most efficient
matching in practice.

Battery Connections

The amplifier is provided with its own
G.B, battery, and there are three G.B.
leads. Of the latter one is the positive
connection, and should thus be connected
to the positive socket of the battery; the
other two are from the two halves of the
secondary winding on the input transformer,
and will normally require a voltage of
minus 6. By having two leads, however,
it is possible to match the two valves
exactly, and the negative wander plugs
should therefore be moved about from the
4}-volt to the Ti-volt sockets umtil best
results are obtained. It might even be
found best to apply the same voltage to
both, in which case one plug can be removed
‘and the two leads connected together.
Generally, however, it will be rather better
to bias both valves separately, so as to
secure exactly correet matching.

It might in some instances be noticed
‘that slight instability occurs, and this will
'be evidenced by a slight, high-pitched
|whistle. Should this be experienced, fixed
resistances of 10,000 ohms each should be
included in the grid leads to the two valves
at the points marked with crosses in the
eircuit diagram.

When connecting the amplifier to the

LIST OF COMPONENTS

1 Metaplex Chassis, 1lin. by 8in. with 2in,
runners,

2 Ferranti 4-pin Chassis-mounting Valve-
holders.
1 Ferranti Push-Pull Input Transformer,

type AF5cs.

1 Ferranti Push-Pull Output Transformer,
type OPMIlc (not required if speaker is
fitted with suitable transformer).

1 Pair Bulgin No. 1.G.B. Battery Clips. . .

1 Clix Terminal Socket Strip, marked P.U.

and L.S.
3 ClixWander Plugs, marked G.B.+,G.B.—1
and G.B.—2.
3 Clix Spade Terminals, marked L.T— L. T.4
and H.T.4+. Connecting wire, flex, and
- SCrews.
2 Ferranti Valves, type L2.
1 9.volt G.B. Battery (Exide).

) -

1) SR ) G a0
).u-u-n-n-l

receiver, the two spade terminals marked
L.T.4 and L.T.— H.F.— should be joined
to the corresponding terminals on one of the
valve-holders.in the receiver, the terminal
marked H.T.+ being connected to the
high-tension positive terminal on the
receiver. When these connections are
employed the  receiver switch
operative on the amplifier as well.
The amplifier can readily be detached
from the receiver without modifying the
wiring of the latter, and is therefore

will be.

”~

valuable in that it can quickly be brought
into operation when additional volume is
required. It need scarcely be added that
the unit is equally suitable for use on either
“radio ” or * gram.,” but it is not intended
to be operated directly from a pick-up.
The reason for this is that the voltage
output from a pick-up is not sufficiently
high to load the push-pull stage. Neverthe-
less, the amplifier may be used in this
manner when only a comparatively small
output volume is required.

LAY-OUT & WIRING PLANS FOR THE TWO-IN-ONE PUSH-PULL AMPLIFIER

The simple nature of the wiring
dis clearly shown in the above
wiring plans LT+

for the push-pull amplifier
— and below — chassis
given here.

HT+

- K=
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The Assuan Dam, completed 1902, is 13
miles long, 100 ft. thick, 130 ft. high,
contains 1,000,000 tons of masonry, and
has 180 sluices passing 15,000 tons of
water per second. When full, it contains
1,000,000,000,000 tons of water, affect-
ingriver’s depth for 140 miles. By control
of the sluices, vast tracts of land are
irrigated.

Resistances of specific values are included
in a set for very similar purposes. If
they vary, or are inaccurate, they will
pass too much or too little current, so
unbalancing your set that vou do not
get the good results you rightly expected.
OHMITES are absolutely consistent and
dependable, being made exactly to their
stated electrical values, but because of
their unique construction they have the
added advantage of a wide margin of safety,

“BETTER THAN WIRE WOUND”

Available from stock in all values from 50
ohms to 5 megohms.

If your dealer is unable to supply, order
direct from:

“Like
Sluices

H
s wan e .. 2[3

CRAHAM FARISH Lo

MASONS HILL, BROMLEY, KENT.




HEN using a set other than a
superhet the success of short:
wave reception depends upon

easily-controlled, smooth reaction, which
should gradually build up a signal in
volume, the valve finally going gently into
oscillation without any sign of ‘ ploppi-
ness.”- In view of this, * swinging-coil
reaction has naturally fallen into disfavour,
and in this article are described some of
the other forms of reaction circuits which
work well and which

PRACTICAL AND AMATEUR WIRELESS

Section

REACTION ARRANGEMENTS FOR

SHORT WAVES

An Article Describing the More Uncommon Forms
of Reaction Circuits,

By G. W. DAVEY

this case an H.F. choke is used, but the
main, and probably the only, disadvantage
of the circuit is that hand-capacity effects
are likely to be troublesome, as neither side
of the reaction condenser can be earthed.
The great advantage of this arrangement
i8 that reaction has little effect on tuning,
and once a signal has been found, reaction
can be brought richt up to oscillation
point without any need for -carefully
¢ following ” the signal at the same time.

are worth trying ;

out. \/ \/

A Popular Circuit pe =
The most popular

form of short-wave

circuit is probably

that known as# #

“throttle control.” L

This is shO\;‘n in ,__000/

Fig. 1, and Fig. 2

shows a modified Mo

form giving a very i

stable and efficient 0002 S | fggf

form of control. In MFO_

order to be able to oM

stop reaction eitfecil;ls,- /’; Z AT

the value of the 0= -0 —

reaction condenser i:_ ‘r

must be high, com- =
pared with that of =

the .0001 mfd. by-
pass condenser,
hence the specified
value of .0005 mfd.
It will also bo found that the capacity
of the reaction condenser must be in-
creased to stop oscillation, and’ not
decreased, as is usudglly + the case.
Throttle control owed much of its popu-
larity at one time to the fact that an H.F.
choke could be dispensed with, but now

circuit,

that these components are obtainable 0 |

well-made and reliable it is recommended
that one be used. Another form of
throttle control is shown in Fig. 3. In

AEC

Fig. 3—A circuil with another form of
“throttle control.

Fig. 1.—A “throttle-control '

ll &4 |
=
v

Fig. | modified form of the

circuit shown in Fig. 1.

This circuit should therefore be of use
provided an extension spindle is used on
the reaction condenser
and preferably also

January 26th, 1935
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Fig. 4—A further modification of the

circuit,

circuit is such that use can be made of the
regenerative effect right up to oscillation
point, and hence greatly increased volume
and, furthermore, sensitivity obtained.
This clrcuxt is shown in Fig. 5. Ll and
L2 are the ‘‘ quench  coils, and large-sxze
plug-in coils may be tried here. Cl and

C2 are .001 mfd. each. This circuit gives
very fine results on short w: ‘aves, but owing
to its inherent sensitivity is very liable to
bring in atmospheries and other interfering
background noises. It has been revived
lately for more especial use on the ultra-
short (5-7 m.) wavebands, where it has
been found to give extremely good results.

Resistance Control

As an alternative to capacity-controlled
reaction it is possible to use resistance
control. Experimenters arc naturally
familiar with the fact that altering the
value of the H.T. applied to the detector
valve alters the amount of reaction effects
obtainable—the higher the H.T. the readier
and fiercer reaction, whilst if H.T. is too
Jow no_reaction at all is obtainable. Of

this fact use may be made to provide a
‘gsimple and - finely-controllable

reaction

an earthed screen in-
terposed between the
condenser and the tun-

ing dial. Once again
modifying the circuit,
we arrive at that
shown in Fig. 4, an
arrangement where the
aerial input is fed
into the anode circuit.
This has not been tried
by the writer as a
short-waver, but again

and extension spindles
and screening will be
required on both tuning,
and rcaction controls.

The “ Armstrong >’ Circuit

It is felt that in an article of this nature
some mention should be made of the
“ Armstrong ” ecircuit. This is a super-
regenerative receiver designed to make the
very most of reaction effects. It is well
known that a sct bursts into oscillation
just before the maximum use has been
made of reaction in building up the volume
of a signal. The design of the *“ Armstrong

i

Fig. 5.—The well-known *

it suffers from the Ly L2

defect that, in this {000 0000) = TOOVO00)

case, neither condenser I o
is at earth potential, = Pz

Ty

Armstrong’’ circuit.

system, two forms of which are shown in
Figs. 6 and 7. It is naturally most important
to use good reliable variable resistances, as
otherwise poor contact will be the cause of
many troublesome noises. The circuit
in Fig. 7 is a somewhat better arrange-
ment that at 6, as a finer control of HT.
is obtained, and hence a finer control of
reaction. Both these systems have the
advantages that hand-capacity effects are

(Continued on page 674)
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o

IRON-CORED
SENSITY COIL

coil deslgn in recent years.

under widely varying conditions,
their enormous possibilities.

and is mounted on’ a white Steatite base Xa
having negligible H.F. losscs.: o
The screening can, finished in dreadnought

grey, adds just that touch of distinction to

an already distinguished design. Add
Aerial Coil Type T.1, without Reaction S5/- [
Aerial Coil Type A.1, with Reaction .. 5/-

H.F, Coil Type P.P.1 .. ' .. .. 5/-

represents the gr