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ROUND THE WORLD OF WIRELESS

Economy Schemes
S we have already pointed out, it is now
necessary to effect cconomics in
various directions, owing either to the
shortage of materials or shmtage of labour.
Apart from a reduetion in the number of
valves in use, or the introduction of a new
simple type of reeeiver, there are other
directions in which economies may be
clected. We have already given details
for modifying a set, the modification leading
to very little inconvenience now that theve
is only a limited number of B.B.C. stations.
There arve, however, increascd hours of
broadcasting, and this may to some extent
offset any economy in consumption which
might he effeeted by cirenit modifications.
The carly morning programmes appear to
be welcomed by many, not only for the
special early morning news, but for the
music which provides a good start for the
day and which is a featnre which has been
asked for by listencrs for years. However,
as in many other directions, it has taken a
war to give listeners advantages which they
have begged for on many occasions—
including danee music on Sundays. In
this issue we give another economy article,
and also constructional details of a spare
parts”’ two, and in subsequent issues we
shall continue this particular type of
material, which has alrcady ecreated con-
siderable intcrest.

To Relieve the Monotony

ix\f order to enable troops engaged in AA.
4 work to pass their time morc con-
genially, it has been dectded to supply
them with portable wircless receivers. 1t

Editorial and Advertisement Offices :
“ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
: W.C.2. ‘Phone: Temple Bar 4363.
H Telegrams : Newnes, Rand, London.
: Registered at the G.P.O. as a newspaper and
i for transmission by Canadian Magazine Post,

t The Editor will be pleased lo consider articles of v
2 practical  nature  suituble for publication “in
I Pracrican WIRELESS.  Such arficles shovld be
< written on one side of the paper only, and should
¢+ contuin fhe nume and address of the sender. Whilst §
t the Editor does not hold Limself responsible for
manureripts, every effort will be mude to relurn :
them if a stamped and addressed enrelope s
enclosed.  All eorrespondence intended  for the
Fditor should be addressed : 1'he Editor, PRACTICAL
WIRELESR, George Newnes, Lid.. Tower House,
Southanipton Street, Strand, W.C.2

Owing to the rapid progress in Ihe design of
wireless apparatus and to our efforls to keep our
reqders Ui t0uch withthe lutest developinen’s, we give
no wercanly that apparatus deseribed in our
columns is not the subject of lettors patent.

Copyright in el drawings, pkotographs wnd
artieles published in PRACTICAL WIRELES
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tory ta the Berne Convention and the U.S.A.
Reproductions or imilations of any of these «re
therefore expressly forbuiden. PRACTICAL \VIRE-
LESS incorporates ** Amatewr Wireldss”
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is stated that so far they have found time
to weigh heavily on their hands, and the
machwtv has vesulted in the need for the
supplyv of some means of entertainment
which it is thought radio will adequately
{ulfil.

Photos by Radio
IT is amounced that no further picture
illustrations may be seut by radio. It
was a regular feature of some newspapers
to publish pictures received from abroad by
radio, but in futurce they must be sent by
cable, and all photographs must be un-
vetouched and are subject to ccnsorship.

Transatlantic Radiophone
HE first direct radio-telephone serviee
hetween New York and ltaly was
reeently inaugurated with
a 45 per cent. reduetion
on ecxisting charges fov
weck-day calls by the nor-
mal indirect route.

Radio Relays
PER-MISSION has been
given for certain radfo
relay systems to he con-
tinued, provided that single-
channel systems relay the
Home Service, and dual
channels relay this service
on one channel.  Air Raid
wariings  and  All Clear
warnings may also he given
over the svstem. but this
must not bhe taken as a
substitute for the standard
official public warning sig-
nals.  No talks or other
spoken items from foreiga
stations must, however, be
relayed over these systems.

Cabinet Résearch
HYE President of a well-
known Amecrican
manulacturing concern has
recently complained of the
effects of price reduction
on cabinet design. Chaing-
ing conditions and the
effect ol moist climates
results in certain  woods
enpping and warping, and
he recommends that al
surfaces, cven if hidden,
should be given a heavy
moisture-proof sealev coat
and that special attention
should be given to the seal- =
ing of cdges of panels where
cut-outs arc made. This
applies mainly. of course,
to receivers for tropieal use.

R T W

Summer Time Changes
ARIOUS countries are about to change,
or have already changed back to
standard time, with the end of the summer,
and therefore care must be takeu when
referring to broadeast sechedules to see that

the time of listening agrees with our
present  time.  Summer Time in  this
country will not, of course, cnd until

November 18th/19th next.

G.E.C. and Germany
HE CGeneral Elcctric Company state
that the Osramn companics referred to
in lists of ecnemy concerns are subsidiarvics
of the Osram G.m.b.H. of Berlin and bave
no connection of any kind whatsocver,
financial or otherwise, with the G.E.C.

Slan[ey HO”OU’GJ s amusing porlraJaI of the characler *Sam
Small™ will scon be enterlaining the troops in camp:  He has

promoted Sam with a steel helmel, and in the above piclure he
is rehearsing at a Fire Alarm Post in London.
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ROUND THE WORLD
OF WIRELESS—Continued

“ The Empire’s Answer "
DRAMATIC chronicle of the entry of
the British Commonwealth of Nations
into the war, entitled “The Empire’s
Answer,” will be broadcast on October 6th,
when the story will be told of the method
and extent of the British Commonwealth’s
war effort. The programme will be broad-
cast from a B.B.C. studio.

New Short-wave Stations for Teheran

‘WO of the three short-wave trans-

mitters which have been ordered by

the Iranian Government are to be erected
in Teheran, the capital.

The familiar voice WLW listeners are nolicing
on Saturday mornings is that of Minabelle
Abbott, who, as the star of the ** Life of Mary
Southern,” aitracted one of the largest followings
in American radio serial history. After an absence
of several years from broadcasting, Miss Abbott
has returned to act as commentalor on the ** WLW
Mail Bag” broadcasts. The programmes are
scheduled each Saturday at 10 a.m. E.S

New Guinea Radiophone Service
RADIO-TELEPHONE service was
recently put into operation between

four towns in New Guinea by Amalgamated

Wireless, of Australia. The distances

between the towns is only sixty miles, but

the roughness of the intervening country
niakes the use of cables impracticable.

Pacific Island Station
T is reported that a wireless and meteoro-
logical station is to be built at Raoul,
on Sunday Island, in the Pacific. Itistobe
constricted by the New Zealand Public
Works Department, and will be brought
into service for providing landing-grounds
and wireless and meteorological stations on
New Zealand’s Pacific Island Inde-
pendencies.
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Odd Trick of Transatlantic Radio

A STRANGE trick of transatlantic

radio is reported from Paris. A broad-
cast to America was going out from a
studio in Paris when an air-raid warning
was, sounded. A short-wave listener in
Paris heard the warning on hig radio set,
coming from America, before he heard it
in the streets.

B.B.C. News Rulletins

HE B.B.C. has announced that, as
from Sunday last a News Bulletin

will be broadcast daily at 7 a.m. As from
that date the 8 a.m. bulletin will be, in the
main, a repetition of the 7 a.m. broadcast.

Phillpotts Play

ON October 7th Barbara Burnham will
produce a one-act play by Eden
Phillpotts called “A Point of View.” It is
a short episode in which a kind-hearted
publican tries to induce a quarrelsome
husband and wife to take cach other’s
point of view. They do; and, as you can
imagine, the publican is the one who has
most reason to regret his good deed.

Can I Help You?

HIE National Council of Social Service
has lately set up Adviece Bureaux

all over the country to deal with the many
family and personal problems which every-
one has had to face since the outbreak of
Each fortnight from October 7th

war.
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B.B.C Staff Appointment

WE are informed by the B.B.C. that all

appointments to the permanent staff
are now suspended. With regard to posts
advertised in recent weeks and still unfilled,
applications already submitted must be
regarded as cancelled.

The Corporation is receiving many offers
of temporary help from the public. . While
these are welcomed, and are being
serutinised, they cannot, owing to pressure
of work, receive individual acknowledg-
ment. Any person who has made such an
offer and whose services are required will
be notified in duc course.

Sandy Macpherson
ITERALLY thousands of letters have
been received by Sandy Macpherson,
the B.B.C’s popular organist, since war
broke ont. Presents rvanging from flowers
to pots of home-made jam have also poured
into his office. Sandy has planned and
played over fifty programmes in three
weelis ; these have kept closely to normal
lines, his opinion being that in times
of stress listeners appreciate music of a
non-martial nature. The correctness of
this view seems to be made abundantly
clear from the appreciative correspondence

which he has reeceived.

“ Adolf in Blunderland ”

MAX KESTER and James Dyrenforth
have decided that the proper place

for Herr Hitler and his friends is the

A new motor-cycle loudspeaker unit, the only one of its kind, is being used by the Melropolitan
Police in London. The loudspeaker is fitted where the headlamp usually is, and the microphone is

attached by brackets to the handlebars.

carrier above the rear wheel.

The amplifier and batteries are carried each side of : the
Normally, this unit will be used for directing' traffic and pedes~

irians, but during air raid warnings it will be used for giving the alarm and directing people
to shelters.

onwards, an evening talk will be given
which will answer some of the more urgent
questions. The B.B.C. will receive reports
from the National Council on the type of
question that is being asked and take
advice from the Council as to the appro-
priate answer. Then Herbert Hodge or
T. Thompson, both favourite broad-
casters, will come to the microphone to
help listeners * pack up their troubles.”

topsy-turvy world of Lewis Carroll's
“ Alice In Wonderland.” - * They have
accordingly . prepared a political parody,
to be broadecast on October 6th, in which
Herr Hitler will be “ Alice” and Field-
Marshal Goering the ““ Duchess.” Suitable
satirical music has been written by Max
Saunders and the cast will include: Mahel
C'onstanduros, Doris Owens, Jack Train
and Maurice Denham.
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THE RAPID TWO

ONTINUING onr serics of simple
emergency receivers, we introditce
this week an cfficient battery-

operated two-valver whiech can be con-
stracted quickly and very cheaply. The
parts required will, no doubt, be found in
most spares-boxes, and as the circuit is
in no way critical as regards component
values, it offers sufficient latitude to allow
practically any parts to be used.

The valve specification is triode for the
detector position, and a pentode for the
output, but if it i1s desired to
use a power valve in place
of the latter, then it will be
quite in order to do so, pro-
vided one does not mind a

slight reduction in the
strength of the ultimate out-
put.

The circuit follows the lines
of the standard well-tried
detector and I.F., as this combination,
when a reasonable L.F. transformer is
used for the coupling between the two
valves, gives something like the maximum
efficiency obtainable from such a simple
arrangement.

is bared, and is a common ecarth point.
If desired the windings may both be
terminated at that point and the bared
ends of the wires twisted together and
soldered to form the earth point. A
tapping is made in the grid winding 1§
turns from the “‘ top ’ end, as shown in the
diagram of the coil, Fig. 2.

The coil was mounted horizontally by
piercing the ends of the coil, and passing
long bolts through from the underside of
the baseboard, the necessary spacing being

Many Constructors Require a Simple Receiver

Employing Parts which Can be Found in Their Spares-

boxes and a Coil which They Can Make Themselves.
Here is a Simple Two-valver on These Lines

obtained by slipping insulated sleeves
from L.T. wander plugs over the bolts.
Alternatively, nuts could be used to
provide the spacing, or lengths of ebonite
tubing, cane, or similar material could be
adapted for the purpose.

The number of components has been
reduced to a minimum, and consequently
the wiring involved has been simplified as
much as possible, and therefore no difficulty
should be experienced by even the veriest
beginner.

The Coil

To prevent any unnecessary corre-
spondence, it should be noted that we fully
realise that any cfiicient commercial eoil
of the aerial plus reaction type could be
used in the circuit being described, but
if suech tnodifications are to be muade,
we cannot undertake to provide detalls
of the conneetions neccessary for any
particular coil which might be on hand.
However, the coil which we used was
made up on a piece of ordinary postal
tubing, measuring 2}in. in diameter and
2%in. in length. The coil was wound in
two sections, one for the grid winding, and
the other for reaction, and 26 S.\W.G.
enamelled wirc was used. The grid
winding consists of 45 turns, and the
reaction winding 25 turns, the two being
wound in the same direction, and separated
by jin. The junction of the two windings

adequate. The overall size of the base-
board is 54in. by 8in., and the panel, also
of plywood, is the same sizc. The panel
need not, however, be so thick as the
baseboard and }in. is ample. If thicker
wood is used you may find difficulty in
locking up the components in view of the
amount of threcad which is left on the
fixing bushes. Baseboard mounting valve-
holders, onc 4-pin and one 5-pin, are needed,
together with an L.F. transformer. This
may be of any make and with any ratio,
preferably 3 to 1 or greater.
Two short lengths of ebonite
2in. wide should be attached
td the rear of the baseboard
and two insulated terminals
mounted on each. The tuning
condenser is a bakelite dielec-
tric .0005 mfd. component
and the reaction condenser a
L0003 mfd. differential pattern,
bul a standard air condenser may be used,
if desired, for the tuning circuit. In the
practical wiring diagram the grid condenser
18 shown joined to the top of the.coil, and
this will necessitate soldering. I you are
unable to make soldered connections, o

HIH
S H T
Fig. 1.—(left) Theo- (,Tgm
retical circuit of the £
Rapid Two, and Fig. o~ |
2.—(right) Construc- 3
tional details of the 224
tuning coil for medium
waves only.
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HT— - =

G3+

Construction feel that your soldering is likely to be

The baseboard is plywood for preference,
although ordinary wood may be used.
To avoid warping and consequent risk of
short-circuit, however, plywood is prefer-
able, and a thickness of %in. or 4in. is

- D AR ) S | € ) () QD ) S () (| G )-nl

LIST OF COMPONENTS

! One .0005 mfd. solid dielectric condenser.

One .0003 mid. differential reaction condenser.

One .000Z mfd. fixed condenser.

One 2 megohm grid leak—3watt type,

One L.F. transformer (see text).

One 4-pin valveholder, baseboard mounting
type.

One 5-pin valveholder, baseboard mounting
type.

One on-off push-pull switch.

Four insulated head terminals.

Two strips of ebonite for terminal mounts.

One medium-wave tuning coil (see text).

One plywood baseboard, 8in. by 5}in.

One plywood panel, 8in. by 5%in.

¥ One Cossor 210 H.F. valve.

‘ One Cossor 220 H.P.T. valve.

: Connecting wire, flex, wandet plugs, screws, etc.

1T ) -
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inefficient, you can avold making use of
this type of joint in the following manner.
Leave sufficient wire at the ends of the
various windings so that the beginning of
the coil may be connected direct to the
fixed-vane terminal of the tuning condenser,
and use a wire-end tubular or mica fixed
condenser. The ends of this component
should then reach from the tuning condenser
terminal direct to the grid terminal of the
valveholder, and therefore before the latter
is screwed in position, carefully measure
the overall length of the wire-end condenser
so that the valveholder will be placed in a
suitable position on the bascboard. The
tapping loop on the coil should be left
long enough to reach direct to the aerial
terminal, and the earth connection on the
coil may be also taken direct to the earthed
filament terminal on the detector valve-
holder. The end of the reaction winding
may be also taken direct to the reaction
condenser, and thus all soldering is
avoided.

(Continued on néxt page)
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(Continued from grevious page

Battery Leads

Ordinary lengths of flex may be used
for the battery leads, or a commereial set
of battery cords may be employed. These
will have suitable indicating plugs on the
ends, but if ordinary flex is used you will
have to purchase named plugs to complete
the leads. H.T.1 should be plugged into
the H.T. battery at about 60 or 66 volts
and H.T.2 at 120 volts. A standard 2-volt
accunulatorshould be used fortle filaments,
and for G.B. a 9-volt battery will berequired,
inserting the G.B.— plug into the 4.5 or
6 volt socket, according to the particular
valve which vou use. The valvemaker’s
leaflet will indicate the appropriate bias
voltage for the H.T. in use. Connect
aerial and earth, and a loudspeaker or
’phones to the output terminals, and when
the on/off switeh is pulled out the receiver
is ready for tuning. Remember that
reaction will not only increase the strength
of signals, but will also sharpen the tuning,
so that if a distant station is required, and
there is any slight interference, it may be
worth while increasing reaction to cut out
the interference. A slight readjustment of
the tuning condenser must, of course, be
made to allow for the slight modification
of the tuning which is experienced when
reaction is uscd.

NEXT WEEK!

Another Easy-to-Build 3-Valver—
The 30/- Three
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Fig. 3.—Wiring diagram of the Rapid Two.
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Coloured Dial Lights
HE normal method of using a dial
light  for {tuning indications has
many inleresting developmenis which form
the basis of exberiment for those who are
interested. One or two commercial
reccivers have been produced with coloured
lamps lo indicale the waveband to which
the recetver is adjusied, and this is a
useful arrangement for the home-built
sel. Red and green bulbs may be oblained
from the popular stores, or ordinary
lamps may be used with coloured Cello-
phane  altached to  small  escutcheons
mounted on the panel.  Chocolates and
other commodilies are often wrapped in
this transparent Cellophane, and it may be
stuck on the panel or other malerial with
ordinary  mucilage. The wavechange
swilch may be adapled 1o operate the
lamps or separate switches may be ganged

up. :

Cutting Out Terminals
HEN making a receiver in which it
s desired lo use soldered con-
neclions throughout, it may be thought
worth while to cut oul any terminals
which may be fitted lo some components.
If this is done a soldering lag will have to

be anchored lo the component to enable the
leads to be allached, and this may be

are used for fixing papers, and they are
quite suttable for the purpose menlioned,

done in many cases by fixing a lype of provided the material from which the

eyelet in the component to hold ihe lag
mn place. Small eyelels and a hand-fixing
lool are available from stattoners, and

ALUMINIM
ROD

CABLE
CONNECTIONS

COMPLEVELY
ENCLOSED,

17

\

N -
PUBBER BUSHES
OvONe. BT (
NSUL ATION AND ]
RESILIENCE

LOCKING
a1

il /4

A new and efficient television aerial and reflector

filting, seen af Olympia, Note the method of
oblaining a weatherproof connection.

component is made is nol too thick.

Additional! Transformer Winding
O enable “certain small relays (o be
operated, or special indicalor lamps
lo be operaled, a small voltage may often
be found useful, but not obtginable with
an  existing  mains  lransformer. It
should be remembered that an  exira
winding may, however, be fplaced on a
mains (ransformer without interfering with
the general design of the componert. This
is accomplished by winding the desired
number of turns over the cnlire trans-

Jormer, making certain that the winding

s in the same direction as lhe remaining
windings, and preferably placing a layer
of Empire tape over the corners of the
core of clamping slrips to prevent short-
circutts.  If the original turns number
s not known, it will be desirable to make
a trial winding and measure the oulput
with a reltable meter,

PRACTICAL 'WIRELESS
SERVICE MANUAL

By F. ). CAMM.

From ail Booksellers 5/- net, or by post

5/6 direct frem the Publishers, George

Newnes, Ltd. (Book Dept), Tower

House, Scuthampton Streeti, Strand,
London, W.C.2.
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ANY interesting problems have been
created, and much food for thought
has been provided by the introduc-

tion of the Home Service scheme of B.B.C.
trausmissions.

While fully realising that the new ser-
vice affects, to some extent, every listener,
it will undoubtedly be left to the construc-
tors to convert the restricted facilities into
a golden opportunity for experimental
work which, owing to the many other
attractions prior to the war, has becen sadly
neglected or ignored.

I'or example, many of us are concerned
with constructing and/or designing what
might be termed cmergency or stand-by
receivers. Most of us arc likely to realise
that economy will fornr one of the govern-
ing factors in the future, and the fact that
it is not necessary to run a multi-valve
receiver for the reception of one of the two
niedium-wave service transmissions.

PRACTICAL WIRELESS
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Fig. 1.—The fundamental circuit of a
crystal receiver.

Crystal Circuits

The only alternatives to the valve as a
detector are the Westinghouse metal
rectifier, and the old and well-tried erystal
arrangement. Both, under recasonable

73

Circuits

The simplest erystal eircuit is shown in
T'ig. 1. The crystal detector can be of the
cats-whisker or semi-permanent type while
the tuncd circuit can consist of a plug-in
coil, a modern dual-range type or a simple
home constructed component similar to
that used in the Stand-by Set, plus, of
course, a variable condenser for tuning
purposes.

Many and varied experiments can be
carried out with timing circuits. For
example, one method which was so popular
in the early crystal sets was the vario-
meter which is shown, so far as general
construetional prineiples arc concerned,
in Iig. 2. It actually eonsists of two wind-
ings connected in series and so arranged
that one is located inside the other in sich
a manner that it can be rotated through
180 degrees, the object of thiz move-
ment being to allow the total inductance

WILL THE CRYSTAL NOW
COME BACK INTO FAVOUR?

‘The Crystal as a Detector has been Sadly Neglected, and the Writer
Contends that Now is the Time to Make Full Use of its Qualities

Bearing these details in mind, it is
natural, therefore, that our thoughts
turn to simple, efficient and economical
sets which would not only be inexpensive
to build, but also simple to operate under
the most adverse conditions.  One- and
two-valve receivers, similar to those already
deseribed in these pages, are quite satisfac-
tory. and in the majority of areas would
provide headphone and loudspeaker recep-
tion when used with quite a small aerial.
‘In nmany cases, however, there is a desire
to construct a receiver even more simple
than these and, if possible, dispense with
batteries and their associated upkeep.

AW

Fig. 2.—One of the most simple forms of
variomeier formed with two short lengths of

The windings are connected
in series.

ordinary tubing.

By L O. SPARKS

conditions, are quite satisfactory, and in
all fairness to the former, one cannot over-
look the fact that it does not call for any
adjustment, but ‘against that. it must also
be appreciated that the modern type of
semi-permanent erystal detector no longer
calls for continual adjustment like the
earlier cat’s-whisker type.

Sinee the introduction of the numerous
Regional and National transmissions, dur-
ing normal conditions, the chief drawback
of the erystal receiver was the poor selecti-
vity obtainable with a simple acrial-tuned
cirenit. “Trouble was somectimes e¢xperi-
enced with brecak-through of mediuni-wave
stations when the cireunit was being tuned
to long-wave transmissions, but when
considering the present Home Services the
majority of these troubles are eliminated
owing to the absence of Droitwich and
several of the medium-wave stations from
the air. It is interesting to note, hearing
the above details in mind, that the Stand-by
Crystal Set, which is fully described in the
issue of May 13th, is designed for medium-
wave reception only and is, thercfore, ideal
for the present conditions.

cecoz fgf o

m%‘
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to be the sum of the two windings or, when
the inner coil is in the maximum opposite
position, to be reduced by the opposition
of one to the other.

This varviation in inductance allows quite
satisfactory tuning to be obtained when a
high degree of selectivity is not required.
as during the present conditions, ‘and it
possesses the advantage of not requiring
a tuning condenser, thus simplifying con-
struction and reducing cost. The most
elementary forn of variometer can be
farmed from two short pieees of rigid eard-
board tnbing whose diameters are such that
one will just rotate within the other. The
larger tube should have a diameter of, say,

Jins. to 4ins. and carry 25 turns of 26
S.W.G. wire. The inner former must be
cut to a length which will just allow it to
rotate without fouling the outer coil and
should earry the same number of turns as
the larger one and wound in the same direc-
tion. A simple fixing spindle can be formed
out of two short lengths or one leng length
of threaded rod, the relative positions of
the two coils being fixed by suitable nuts

{Continued on page 85)
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Fig. 3.—The theorctical circuits of suitable H.F. and L.F. arrangements for use with a crysta!

deleclor.

The H.F. circuit, which is shown on the left, should be used when increased range and

seleclivity is required, while the L.F. addition increases colume only.
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NOTICEABLE thing relative to

short-wave circuits and receivers is

that the individual types have a
definite following amongst enthusiasts.
Financial status, together with variations in
the standards of constructional and operat-
ing skill are undoubtedly responsible for
such diversity of tastes, and whilst everyone
desires the best type of receiver obtainable,
the majority must compromise and build
the best they can afford.

The experimenter of long standing more
or less takes everything in his stride. Con-
sequently, some favour the superhet,
others the T.R.F. receiver and regard
short-wave reception via the loudspeaker
as the only means worthy of consideration.
Such ideas are, of course, erroneous. We
must take a broad view and remember
that the headphone-type receiver ineets
the individual requircmnents of some, if
not of others,

The most satisfactory receiver is that
which enables one to obtain results which
are equal or surpass those which may
reasonably be expected at the price.
Sponsored designs are, therefore, a sound
investment.

Selectivity and sensitivity are factors of
vital importance, and the superhet is
undoubtedly the most selective and sensi-
tive type of short-wave recciver available,
and in addition, the colossal stage gain of
this type of receiver cannot be disregarded.

Superheterodynes, however, have their
disadvantages, some of which can be over-
eome if one is prepared to pay the price.

Many, however, cannot afford to do so,
yet desire short-wave reception via the
loudspeaker, and consequently the T.R.F.
receiver still enjoys a measure of popu-
larity. If carefully designed and used in
conjunction with a suitable acrial and
earthing system, a reasonable degree of
gelectivity and sensitivity is obtainable.
Selectivity and sensitivity, however, are
much helow superhet standards, although

some improvement is noticeable when
modern coils and H.F. pentodes are
employed.

Tuned and Untuned HLF. Stages

It is, however, generally realised that
in order to obtain the maximum of H.F.
anplification, the H.F. stages should be
tuned. This, however, does not mean that
untuned H.F. stages are absolutely useless.
An untuned stage of H.I". has limitations,
and so long as such are realised, and
definitely understood, can be used to serve
a purpose within those hmitations, Usually,
untuned H.F. stages are associated as
buaffers between the aerial and the detector
stage. )

A receiver in which two tuned HLF.
stages are used, requires very accurate coil
matching and condenser ganging, in order
to obtain maximum sensitivity, selectivity
and volume. To achieve all this is by no
means a simple matter.

The degree of effective H.F. amplification
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SHORT-WAVE

SECTION

THE TUNED HF. STAGE VERSUS

THE SUPERHET.

| The Possibilities of the T.R.F.Receiver

are Discussed in this Article.

obtained on the higher frequencies falls a
long way below broadcast standards, and
whilst two tuned stages will obviously
prove to be better than one, comparative
tests have shown that the difference between
a tuned H.F. stage, followed by an untuned
H.F. stage as an alternative to the use of
two tuned stages, is in many instances not
sufficiently marked to justify the extra
controls and coil-matching procedure.

Thus it will be appreciated that the use
of a tuned H.F. stage, followed by an inter-
mediate untuned stage is, under the
eircumstances, worthy of consideration, as
the loss in selectivity and sensitivity are
very slight indeed.

The American President, Franklin
D. Roosevelt, broadcasting from
the White House, following the
news that England and France
had declared war on Germany.

An Experimental Receiver

Whilst tuned and untuned H.F.  am-
plification is under discussion, further
applications of the latter might form
a basis for useful experiment. For example,
a carefully designed receiver, ewploying
one or two tuned H.F. stages, is usually
comparatively trouble free and simple to
operate, especially when ganged tuning is
incorporated.

Experimental modelg, however, some-
times behave in quite a different manner,
and one of the nmost common symptows
experienced is instability due to self
oscillation in the H.F, amplifiers, over
which the operator has no control, and a
definite cure must be found before any
useful work can be done.

If, however, controlled oscillation or, to
be correct, controlled regeneration in the
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H.F. stage could be introduced, both
sensitivity and selectivity would be con-
siderably improved.

Whilst an attractive proposition, it is
by no means a simple one, because the
application of reaction during operation
to one stage would throw the other into
oscillation.

The regenerative stages must, therefore,
be effectively isolated, and the inclusion
of an untuned intermediate H.F. stage
would accomplish this successtully, because
whilst allowing signals to pass through the
set in the normal way, it would prevent
feed back between the detector and
regenerative H.F. stage. The ecomplete
screening of each stage and separate
control of cach reaction circuit would bhe
necessary, although there appears to be no
reason why the tuned circuits should not
be ganged and a drum type dial nsed.

Experiments along the lines suggested
cannot be regarded as straightforward. due
to the fact that the method adopted in
order to overcome one snag may ereate
others. One fact, however, must be borne
in mind, namely, that whilst some means of
increasing the selectivity and sensitivity
of the T.R.I. receiver is desirable, simi-
plicity of control must not he sacrificed in
order to do so.

Providing, however, that the application

of high frequency regeneration can he
applied, and simplicity of eontrol retained,
there is no reason why the T.R.F. receiver
should not regain the popularity lost to the
benefit of the superheterodyne.

Taking into consideration the ability
and adaptability of British research
workers and valve designers, such develop-
ments are, in the opinion of the writer,
within the bounds of possibility.—A W M.
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Great Demand for Battery Sets

AM informed there has been an enormous
demand during the past month for
battery recéivers. Apparently, the pubhc
are bm ing these to conscrve their maius
supplx, which will shortly be rationed.
A mains set, of course, does not consume a
great deal of current, but every little helps.
During that same period we have also sold
a great number of battery blueprints.
I think it is a wise move on the part of the
public to make sure that they can listen in.
I remarked in an carlier issue that the war
has brought back to our ranks large numbers
of constructors who had deserted us.

Another factor is the shortage of com-
mercial wireless sets, for many firms are
entirely engaged on Government work, and
prices of such receivers that are avallable
are being increased. Fortunately, it is still
possible to build a first-class receiver at a
fraction of the cost of a commercial set,
and I would remind readers of our very
complete Blueprint Service, which lists
blu%:priuts which will cater for almost every
need.

In these nights of blackout fresh interest
has been given to wireless experiments, and
some thousands of receivers are being
constructed all’ over the country. Irom
the point of view of the numbers being built
we are back to wbout 1927. Many new
readers have written to say how pleased
they are to learn that therc is a wircless
journal to guide them.

Paper Restrictions
OV\ ING to paper restrictions during the
war it is essential to place an order
m advance with your newsagent or hook-
stall for the regular supply weekly of this
journal. You should do this immediately
on the form printed in this- week’s issue.
This takes cffect with all issues published
after Saturday, October 7th. 1If you have
jomed Newnes’ Practical gronp—7The
Cyclist,  Practical ~ Motorist,  Practical
Mechanics, and Pracricar, WIRELESS. you
must place an order in advance for them.

The War-time Taste
UBLIC taste changes in normal times
very slowly., In wat-timec it changes
overnight, and that is'so in connection with
wireless programmes.  You will recollect
that in the last war the Old Bill sketches
were greatly appreciated. but theyv faded
after the war. The B.B.C. is doing its
best to provide programmes in keeping with
public taste. You have noticed that songs
of the previous war are being revived.
There seems to be a chance here for our
Iyrie writers, authors, and playwrights to
produce work in syntony with the publie
outlook. You cannot catch new birds with
old chaff, and it seems to me that material
which was popular in the last war has
grown stale by constant repetition. Some-
thing new is required. We do not want
gramophone records all the time. The
B.B.C. has its war-time difficulties, and
everyone is aware of them, but I am pleased
to note that in recent days they have been
putting on gome merry programmes as an
antidote to blackouts, closed cinemas,
theatres, and vestaurants.

Johnson the Quack,
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By Thermion
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During the last war we were without
radio, and should be sufficiently grateful
that we have it in this. We do not have to
wait for the newspapers. In the carly days
of wireless, radio followed the newspapers ;
the situation is now reversed.

From the Limbo

l WAS scarching in the attic the other day

for some old periodicals and came across
a cardboard hox in which I had carefully
stowed away one of my carliest battery
receivers. It employed six-volt bright-
emitter valves, filainent rheostats, adjust-
able grid leak, cbonite panel, and base-
board. It was a three-valver. I was minded
to see how it would perform under modern
conditions, so I passed the vacuum-
cleaner over it to remove the cobwebs and
dust, coupled up three two-volt accumu-
lators, connceted up the H.T. battery, and
tuncd in. I was amazed at the result and
the quality of it. It is true that the valves
blue-glowed divectly an attempt was made to
push up the H.T. voltage, but stations
literally rolled in. The selcctivity, of course,
was not good. Ishallendcavour to find some
small boy who wishes to experiment and
make him a present of it, substituting, of
course, some two-volt valves, and scrapping
the filament rheostats.

During the search I was amazed at_the
amount of wireless junk I possessed. There
are wonderful variable condensers, most of
the gadgets which were claimed to give
miraculous results, and specimens of the
carly work of most of the present componcent
manufacturers, I came across some
Xtrandion, and Dextraudion valves. Do
you remember them ? They were the last
word in cconomy valves. I came across a
box of crystal detectors complete with
mechanisms for searching for the scnsitive
spot. Some of them were most ingenious.
Nowadaysit is a difficult matter to purchase
a crystal, butin those days there were dozens
of them on the market—most of them
galena under fancy names, and sold wrapped
in silver paper and a fancy box. It’s great
fun listening on a crystal rceciver even
to-day. T expeet all over the country a
number of these old receivers have been
dug out for further service during the
war.

and Boswell
the Sycophant
DEBUNKED Johnson and put Boswell

in his place the other week. This has
ingpired the muse of “ Torch,” who writes

the following—er—I won’t give it a name :

A task too long delayed, by many
weakly bunked,

But now at last the “doctor’s” well
debunked,

And Boswell’s sycophancy Thermion bold
CXposes ;

But won’t the “ culshawed’ look straight
down their noses!

Their eyebrows arched,
condemnation pursed

To find their idol well and roundly cursed

By some bold journalist whose * wude
and vulgah ” pen

Males more appeal to all us lesser men,

Because its point with little fuss or
trouble

Lets out the ““gas
bubble,

And dipped In acid wit to our continual
mirth

Brings “ highfalutin’
eartl.

He shows us how, endowed with plentcous
swank,

Too often tenth-ratc
foremost rank ;

His wholesome criticism wilts pretensicn
vain

For which we’re thankful ; it Leeps us
others sane.

His reproduction’s good,
“ distortion ”

And lelps to keep things in their r'gzht
proportion.

their lips in

” from affectation’s

3

quickly back to

persons fill th

without

Readers on Setvice

HAVE received a large mnnber of letters

from readers on service. They are all
receiving the journal regularly, and I have
replied individually to cach of their letters.
One stalwart has built himself a midget
portable receiver which he managed to
stow away in his kit with a coil of wire for
an aerial. Another has sent me a serics of
circuits of reccivers he hopes to build whea
the war is over, and asking for my criticism.
A reader somewhere in Kent is studying
“VWireless Transmission for Amateurs.”
Another is carrying with him the ‘° Wireless
Constructors’ Encyclopeedia.” 1 suggest
that all readers on service should endeavour
to correspond with one another, and if they
are in the same unit, they might have some
friendly pow-wows on the subject dear to
their heart. We are not permitted to
publish the locations of rcaders on active
service. but I shall be glad to publish a list
oiving the numbers and districts in which
readers are serving, so that letters can bhe
forwarded by the proper authoritics. I
hope readers on service will let me have
photographs so that occasionally 1 can
publish a page of pictures.

Back Issues
BACK issues of this journal are becoming
scarce. Many of them arc entirely
out of print, and I continue to receive
requests for particular issues. I pointed out
once before that we have a limited number
of bound volumes, 1, 2, and 3, at 12s. Gd.
each. If yvou desire to take advantage of
this offer whilst the going is good, send your
remittances to The Publisher, George
Newnes, Ltd., Tower House, Southampton
Street, Strand, W.C.2.
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L saw last weck that, after entry in
suitable books, the valves were
tested as a first step in servicing

the veceiver. If the valves pass the tests
satisfactorily they should be reinserted in
the receiver, taking particular care to place
them in their correct holders. This is, in
fact, onc cause of common trouble in
domesticreceivers—the listener removes the
valves for dusting or some other purpose,
and replaces themn in the wrong holders.
Various troubles may be introduced by this
nreans alone. However, when the valves
have been replaced an examination of the
wiring should be niade. All conneections
and soldered joints should be examined to
ntake certain that good electrical connec-
tion cxists. Where insulated sleeving or
covered wire is employed, and it is found
that this is worn where it passes through a
hole in the chassis, the lead should be
unsoldered and a new length of insulated
sleeving or new wire put in its place.
Where a muitiple switch of the exposed
contact type is fitted this should be operated
and examined at the same tiine to sce that
all moviug parts work as designed, that is,
that fingers close or open and that no
dirt or grease is present to prevent satis-
factory contact. Examine particularly the
lead frowmn the aerial terminal to its connect-
ing point, as it may be short-circuiting and
thus preventing signals from being fed to
the first stage.

Gramophone Circuits

If the receiver has pick-up terntinals,
switeh to gramophone, switeh the receiver
on and try the pick-up, either with a record
or by * picking ” the ncedle. If reproduc-
tion can be obtained, then the L.F. (and
mains section in the case of a mains re-
ceiver) is in order and thus testing is
limited to the H.I. and dctector stages in
a straight set or the frequency changer and
117, stages in & superhet. It isin the latter
that most difficulty is likely to arise, as
the straight set is really quite simple in
design and should take httle time to trace
out. As, however, the superhet requires
very special treatinent to service properly,
this will be the subject of a future article.
If it is not possible to find a suitable
broadcast signal for test purposes, a signal
generator or service oscillator should be
used to provide somic note which may be
fed to the aevial for test purposcs. The
first step is to set any volume control ta
maxinnnn position and then rotate the
tuning control through the entire range.
If no signal is obtainable, then obvionsly
a stage-by-stage test is called for, and in
this connection the fivst step is to check all
supply voltages.  Your general-purpose

PRACTICAL WIRELESS

meter should be suitable for this, as already
mentioned in a previous article, and the
location of a break in the circuit should he
quite a simple matter,

If weak signals are obtainable the
probable cause will be wrongly ganged
circuits or some other defect in the actual
tuning circuits and the coils will thus have
to be examined.

Component Tests

If a voltage test at various pointsindicates
that a defective component is in use, the
component will, of course, have to be tested
to find the trouble. There are various types
of test which may be used but the following
are probably the most usual,

CHOKES. In the casc of both H.F. and
L.F. chokes the D.C. resistance should be
measured with the resistance meter and at
the same time an insulation test should be
made between the winding and the core.

CONDENSERS. All types of condenser
should be tested for short-circuit and in
the case of fixed or solid diclectric com-
ponents tests for insulation between ter-
minals and casing should be made. assum-
ing, of course, that a metal case is used.
In the case of clectrolytic
condensers the measurement
of the actual capacity is not
a simple matter, but the
leakage curvent wmay be
measured and will give an
indication as to the condition
of the condenser. Before
making the leakage test, of
course, the condenser must
be tested for short-circuils |,
g0 as to avoid damaging *
the test meter which might
be joined across a shorted
condenser. Another import-
ant point in this connection
is that the ohnimeter will
provide two different readings
when joined across the
electrolytic condenser, the
probable readings for an 8
mfd. 450 v. working con-
denser being in the neigh-
bourhood of 22,500 ohms
one way round aund 750,000
ohms the other way. If
the condenser does not
indicate a very low resist-
ance or short-circuit the
leakage test should be
carried ont by connecting
the condenser to a D.C.
supply equal to its actual
rating and  couneet a
milliammeter in series for a
faivly long period—say about
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How a Receiver Should be Analysed in
Order to Locate the

Source of a Fault

or Defect, and the Use of Special Testers

a quarter of an hour. When first joined in
circuit the needle will rise to a maximum
reading and then slowly fail back to a low
value according to the capacity of the
condenser and it should remain constant
at that value. Ifit does not give a reading
when first connected up, the condenser is
open-circuited, and if a high reading is
obtained all the time, then the condenser is
partially or entirely short-circuited, All
other comyponents are, of course, capable of
being tested dircetly with either the ohm-
meter or a voltage supply and milliam-
meter.

Replacement

When a component has been found to
be defective it nust, of course, be replaced.
and in this connection care shoild be taken
to see that the replacement is as nearly
as possible an identical item to that which
is removed. When an exact replacement ig
not available the nearest possible equivalent
should be obtained, and if this means that
a slightly lower resistance is inclided it
may,in some parts of a circuit, be necessary
to add resistance to bring the total up to
that originally fitted.

Manufacturers go to great pains to make certain that
mechanical parts will not break down. Here is a Philips’
Tester which operates the push-buttons, pressing each
tutton. 160 times at the rate of 23 times a minule.


http://www.cvisiontech.com
http://www.cvisiontech.com

. October 7th, 1939

 PRACTICAL  WIRELESS

77

MIXING INPUT CHANNELS

N Public Addressawork good, independent
mixing of a number of input channels—
microphones, gramophone pick-ups and

sometimes yadio—is always needed. 1t is
essential. too, to the production of plays for
Home Broadcasting, such as are published
in this journal at various intervals.

The methods used for mixing obviously
have a great effect on the ultimate quality
of the sounds produced. Little attention
has in the past been paid to this problem :
many scem content with crude methods,
others use circuits of scientific accuracy
but of low efiicieney.

The use of double triodes, i.c., two separate
triodes contained inside one envelope,
provides a ready means of mixing inputs
both efliciently and economically.

Potentiometer Methods

The simplest type of fader is that shown
in Fig. 1. This is a straight fade-over
system used in cinemas, or with home
sound-on-disc tatkie equipment for changing
over from one input channel to another.
With the control at its limit one way, one
channel is fully in ecircuit and the other
totally ont, and as the control is rotated
the first channel is faded down as the second
is brought in until the control reaches its
limit the other way, when the positions are
totally changed. Only one potentiometer
is uscd. This system is not very satis-
factory, since the inputs cannot be mixed
independently and there is no latitude of
control.

Iigs. 2 and 3 show other types of
potentiometer mixer. Here two inde-
pendently  variable  controls are used.

HT+

Fig. 2,—Mixing circuit.
This has several dis-
advaniages.

LF

Tig. 3 is rather the better of the two, since
the arrangement of Tig, 2 suffers from the
disadvantage that parts of the potentio-
meter resistances ave ‘‘shorted out”’ as
the ‘controls are varied. Since the input
of each channel is in series with that of the
other, and as the total resistance in cirenit
changes by virtue of this shorting out as the
controls are rotated, when we vary one of
the ‘input controls we inevitably cause a
variation in the input of the other channel.
The tone of each channel is also impaired,
since neither of the channels is working all
the time into its correct load resistance and
varying attcnuation occurs.

With the arrangement shown in Fig. 3
the controls are in parallel and so direct
interaction is far less noticeable. The

The Uses of the Double-Triode
Valve for Mixing in P.A. Work

high resistances inserted in the output
leads to the grid provide for a high resistance
path from the grid of the valve to carth
even when both controls are sct at zero
input. This produces a rather high hiss
level. dne to valve noise or microphony.
This cflect may be overcome to a certain

HIA4

Fig. 1.—Circuit for the
simplest type of mixer.
This has no independent

control.

LF

extent by having an overall gain control
before the next valve as shown. If we
have this main control as shown the overall
gain can be kept to a minimum and so the
noise level may be redueed as much as
possible.  Where microphones needing pre-
amplifiers, such as condenser microphones,
are used, the mixing and gain control should

As mentioned before, interaction is likely
to occur between the inputs as the controls
are manipulated, and the tone as well as
the volume of all the inputs is varied by
virtue of the variable attenunation of the
network, In addition, the grid to eacth
resistance of the valve into whieh the
inputs are feeding is varying. and is always
below its optimum value. Most of these
disadvantages may be eliminated by the
use of valve mixing.

Valve Mixers

There are now on the market quite a
numbev of double-triode valves, that is, a
valve consisting of two clectrically separate
triodes within one envelope. All of these are
American type valves, three of them, 6(8G,
678G, and 6N7G, having Octal type bases.
The 616 and 6A6 are similar, but have
American 7-pin bases. The principle of
working is the same for all.

The cathodes of the two triodes are tied
externally, and input channels are fed into
the separate grids through their own gain
controls. as shown in TFig. 4. The mixing
takes place 1 the common anode circuit,
and the mixed output is taken off from
the anode resistance and fed through the
main gain control to the next valve. Since
the mixing does not take place until the
anode circuit of the system, no detrimental
interaction or feedback between the inpnts
can oceur, and, consequently, the overall
response and tonal quality are no longer
impaired. Varyving one input control cannot
interferc with the volume or quality of the
other channcl—the two inputs ave entircly
independent.

Vale Filament | Anode Anode Load l Grid
alve Base Volts Amps. Volts mA Resistance | Resistance | Bias
7/\6 ; *33 7.8 I 300 ——7.0 ﬁ,OOO ; 2(;,000 6
T6N7G | Octal | T Asfor6a6 ) \
6C8G Ol | 63 3 | 250 ! 26,000 l 50,000 3
EE “Octal 63 _E :z_s_o_J—-g.p 7700 15,000 8
6E6 7 6.3 6 200 115 | 4300 10,000 20

Typical operating figures for double-triode type valves. Values given are for cach separate triode.

be pnt as late in the cireuit as possible to
reduce working noise from the controls.

Disadvantages of Potentiometer

Mixers

All methods of wixing employing only
resistors and potentiometers involve a
considerable Joss in signal strength. If
there are two input channels, the voltage
inpnt to the grid of the
valve will be halved,
with three inputs it is
reduced to one-third, and
so on. This is the reason
for the relatively high
hiss level. A considerable
amount of the voltage
available from the chan-
nels is dropped in the
resistance network, and
so the systerus have a
very low overall efficiency.
Valve noise and hiss also
become more evident as
efficiency decreases. This
is true for all resistance
methods, and not only with
those given here, which
are merely examples.

Fig. 3.—Mixing two chan-
nels—others may be added.
Rl, R2, R3, R4,
all 250,000 ofims. R5 is the

main gain conlrol.

In addition each input is working into its
correct load resistance potentiometer, and
this 18 not atfected by varialion of the
controls.

The full gain of each part of the double-
triode is available for its particular channel,
so that as well as providing an excellent
nethod ot mixing, the double-triode does

(Continued on next page)

'HT+ HI4

R5 are
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Ganged Tuning Circuits

A F_ew of the.More Important Points to be Observed in Building and
Using a Receiver having Ganged Tuning Circuits are Explained Below

T is now so commonplace to employ a
gang condenser for controlling two or
more tuning civeuits that the essentials

for correct ganging and matching of the
circuits are very often overlooked, with the
result that the receiver does not give the
hest. performance of which it is capable. A
few vears ago designers whose chief object
was to obtain the greatest possible efficiency
made every effort to avoid the use of ganged
condensers, hut matters are considerably
different to-day. For one thing only two,
or at the most three, tuning circuits were
nsed in all but the most advanced types of
receiver in the past, and it was not a very
difficult matter to operate separate tuning
condensers for each circuit. Now, however,
it is not unusual to employ four tuned
circuits, each of which is extremely selective
and must be tuned with precision. What
is more, nothing would be heard at all if
each one of the condensers was not adjusted
very near to the precise tuning-point, since
modern tuning coils, especially iron-core
ones, are s0 selective. And it is a physical
impossibility to operate four different
condensers simultaneously and to keep them
all ““in step,” whereas when the condensers
are all joined together mechanically they
can easily be made to rotate at the same
speed.

Inductance and Capacity Matching

Tt is not suflicient, however, just to take,
say, three coils intended for covering a
similar band of wavelengths, and to use
these in conjunction with a three-gang
condenser. The first essential is that the
coils must be identical in every way ; not
only must they have the same number of
turns, but the windings should be arranged
in the same manner and the turns should
be equally spaced. The reason for this is
that, as has been pointed out on many
previous occasions, the wavelength to which
an oscillatory circuit (comprising a coil
and condenser) is tuned depends npon the
inductance of the coil and the capacity
across 1t. The latter factor is governed
mainly by the tuning condenser, but it
must never be overlooked that there is
capacity between the turns of wire on the
coil, and that this fixed capacity should,
theoretically, always be added to the
capacity of the variable condenser at any
particular setting. As the cffect of the
self-capacity of the coil is comparatively
slight it was not referred to when dealing
with tuning scales last week ; in any case
it wonld have no more effect on the tuning
pointer than that of shifting its position by
a very smallfraction of aninch. Itsimport-
ance in conncction with accurate ganging ig
much greater for, as most readers arc
aware, the slightest movement of the
tuning knok in a modern highly-selective
receiver is sufficient to reduce signal
strength to half, and often to introduce a
eertain amount of distortion.

It is for the reason just given that if two
or more tuned circuits are to be ganged in
the usual manner the various coils must not
only have the same inductance but also the
same self-capacity ; this means, in effect,
that they must be matched coils of the
same make and type.

The Effect of Long Leads

There is yet another point which mmst
be considered, this being in connection
with the wiring to the coils and to the
sections of the gang condenser. The
connecting wires have a certain inductance
of their own, and also form a small capacity
with other wires, components and earthed
sereens to whieh they run near. This
means, for example, that if the grid lead
from one coil is long and covered by
sereening braid, whilst the corresponding
lead from another coil is short and un-
screened, there is every possibility of the
two circuits being imperfectly matched—
even though proper care has been taken in
every other respect. To avoid any diffi-
culty in this respect it is wise to make every
endeavour to “ balance ™’ the connecting
leads as far as is mechanically possible.

Care with the Trimmers

It is true that all modern gang con-
densers are provided with a small pre-set
triniming condenser on each section, and
that these can be used to balance out stray
capacities, but there 18 no means of balan-
cing the unequal inductances of leads.
Perhaps you will say that the inductance is
so small as to be negligible ; it is in the
majority of cases, but it might reach

measurahle proportions if some of the wires
are long, and if they do not follow a straight
path. But even the use of the trimming
condensers does not overcome every diffi-
culty, because if the capacity is high the
tuning range of the receiver is restricted.
The reason for this is that the trimmer
capacity remains constant whether the
tuning condenser is at minimum, maxi-
mum or any intermediate capacity. In
consequence of this, the ratio of maximum
to minimum capacity—upon which the
tuning range is dependent—is reduced. As
an example, suppose the minimum capacity
of a variable condenser to be 20 mmfd.
(.00002 mfd.) and the maximum capacity
500 mmfd. (.0005 mfd.), the ratio between
maximum and minimum would be 25 to 1.
But it the fixed capacity of the trimming
condenser were set to, say, 50 mmfd.
(.00005 mfd.) the effective minimum and
maximum capaecity would be 70 mmid.
;ud 530 mmfd., the ratio being only about

to 1.

This explains why it is always advised,
when trimming a receiver having ganged
tuning ¢ircuits, that the trimmers be set to
the lowest capacity with which the circuits
can be matched accurately. The best
procedure is generally to unscrew all the
trinuer-adjusting screws and then to turn
down each in turn as little as possible.

MIXING INPUT CHANNELS

(Continued from previous page)

its share of the amplifying in addition. It
takes the place of one of the ordinary triode
voltage amplifiers. If two double-triodes
with appropriate anode resistances are used
in parallel, four inputs ean be perfectly
mixed, without any objectionable feedback
or loss of signal strength. The efficiency of
the system is very high, being only limited
by that of the valve.

Two ordinary triodes suoitably tied
externally could be used instead of a double
triode, and would produce just as good inix-
ing, but a donble-triode is
much more economieal since
it only takes up the space of
one valve, costs as much as
one valve and only consumes
the heater cwrent of one
valve, since the two cathodes
are heated by a common
heater.

The anodes of the two
triodes must not be tied

double valve is twice that for one triode,
and so the biasing resistor has half the
value of that for one triode alone. The

characteristies supplied by the makers are
usually values for each triode.

Although we have dismissed the cruder
potentiometer methods of mixing,lwe are
al

still using potentiometers in input

J—->-H.'H

;

dircetly together externally,
oreach triode would be work-
ing into a load less than its
own A.C. resistance, a con-
dition likely to lead to
harmonie distortion unless the inputs were
very small indeed. To ensurc linear ampli-
fication a load impedance on each triode of
about twice its A.C. resistance is used.
The characteristics supplied by the makers
will give the exact values required.

Automatic Biasing

If automatic biasing by a resistance
shunted by a large capacity condenser in
the cathode-earth lead is used for the
double-triode, it must be kept in mind
that the anode current passed by the

Fig. 4 —Double-triode used for mixing. No interaction can occur.
Rl and R2 each twice A.LC. resistance of single triode.

R3 is

the main gain control.

channels as gain controls. For good work,
especially for Public Address even on a
small scale, correctly graded potentiometers
must be used. Standard log-law units of
a reliable make and of the correct value
for the particular instrument—microphone
or pick-up—should be used.

It is well worth while to have calibrated
gain eontrol dials on all input potentio-
meters, and on the main gain control.
Several firms, such as Messrs. Bulgin, make
suitable dials and knobs for this type of
work.
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Stow-motion Trimming Tool

S I wished to carry out some very fine
adjustiments in my S.W. receiver, I
devised the trimmer here described. The
chief eomponents required for this tool are
an extension control outfit and a slow-
motion drive. As can be seen by the
diagram the brass spindle is filed off at the

SLOW MOTION
DRIVING HEAD —__

EXTENSION
CONTROL
QUTFIT

BRASS INSERT FILED
J " TO SHAPE OF SCREW-
DRIVER

A novel slow-motion trimming tool.

end to the shape of a serewdriver. This is
fitted in one end of the insulating tube, to
the other end of which is fixed the slow-
motion driving head with knob attached.

It will be understood that this control
affords a great deal of acenracy in short-
wave and ultra short-wave trimming, ete.—
J. Roagers (Golders Green).

Visual Tuning Device

HAVING been troubled in the past by

the inaccuracy of station-names
printed on the tuning scale, I constructed
the device illustrated, which consists of a
relay that operates a lamp, indi-
cating when a station is exactly
in tune.

An old eut-out was obtained
from a car junk-shop, and its
winding removed. The bobbin
was then re-wound with approxi-
mately 3,000 turns of 40-gauge
enanmelled wire, and the two ends
finished off with ordinary lighting
flex, The cut-out is placed inthe
H.T. positive lead, so that the
armature will just remain open
when- the set is switched on,
with no signal passing, On tun.
ing-in to a station, when the
correet setting has been reached,
the H.T. will increase, attracting
the armature to the coil, there-
fore. closing the contacts and
bringing the lamp into circuit.

racC
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THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE-
LESS’’ must have originated somelittle dodge
which would interest other readers. Why
not pass it on to us ? We pay £1-10-0 for the

best hint submitted, and for every other item
I published on this page we will pay half-a-
guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,’’ George Newnes,
Ltd,, Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
“ Practical Hints,”’ D NOT enclose
Queries with your hints,

)} 1 1D (| (D) D (1 (G (1

) 1) {1 (] D (1) TS (1 1

SPECIAL NOTICE

All hints must be accompanied
by the coupon cut from page 81.

-
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——

-

The winding on the cut-out will, of course,
vary according to the set in unse. In a
mains receivet a heavier gauge wire should
be used. A refinement for battery sets
would he to include a switeh in the lamp
circuit. thus avoiding waste of current,
ortce the station has been tmmed in.—
A. G. SrriGes (Sanderstead).

Improvised Lamp-shade
FING the possessor of a “shack ™ for
my wireless experimenting, and learn-
ing that this must be effectnally = blacked
ont ’ at night, I hit upon the following idea
for a shaded light. 1 had, in my junk box,
an old ‘““ Dinkie” horn speaker of no
practical uge. I removed the speaker unit
and this left me a free passage for a length
of flex to be passed through and out
through the horn mouth. To this I
connected a bayonet holder. Next, I
procured some fire cement (6d. a 1lb. tin).
With this I cemnented the holder in the
narrow neck of the horn. All that re-
maine to be done was to silver the reflector,
or the inside of the horn, with aluminium
paint. I have found this extremely
efficient.—V. W. Bupp (Portsmouth).

<

An Emergency Torch
RECENTLY wanted a small pocket-
torch but unfortunately did not have
such a thing in the house. After looking

OPTIONAL SWITCH
FOR BATTERY SETS

. . "TO BATTERY

DIAL LAMP OR MAINS

F SUPPLY

e L

-1 TO BE INSERTED
IN LEAD FROM
HI.BATTERY POS
OR MAINS SUPPLY

An old  cut-out

was used for this

visual  tuning
device..
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FIRE CEMENT

BAYONETY
. “HOLDER

FLEX PASSES

Using a disused speaker horn as a lamp shade.

round for a few minutes I hit upon the idea
shown in the accompanying illustration,
and this proved so satisfactory that I am
sure many will find
a use for a similar
compact and useful
little hight. I dis-
mantled an old
G.B. battery and
removed one of
the cells. 1 then
took a dial-light
holder from an old
Tuning djal and
connected these as
shown. The dial-
lamp was used in
the holder. To
make a more elabo-
rate lamp yon can
buy the small cells
as refills for torches
and a suitable
lampholder may he
obtained from
Messrs. Bulgin. - If
a torch refil ig
purchased the outer
paper covering
must, of course, be
removed.—A. TFraxcors (Brixton, S.W.2).

SOLDERED

TO LIGHT

i

{

gn

EATTERY
CELL

A novel emergency torch.

THE WIRELESS CONSTRUCTOR’S

ENCYCLOPADIA

By F.J.CAMM ; 6t Editon
(Editor of *Practicat E 5 ,
& I & Net

Wireless®')
Wirelegss Construction, Terms,
and Definitions explained and il-
lustrated inconcise,clearlanguage
From all Booksellers or by post 5/6 fronn George

Newnes Ltd., Tower House, Southampton Street,
Strand, London, Pg.C.Z
3
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Thevlmpor

E have recently dealt with the
question of volume of the output
delivered by a receiver, and many

listeners still complain that although they
are using a valve supposed to give 2 watts,
their volume does not appear to be greater
than that obtained witha valve rated at only,
say, 1 watt. Other listeners wonder why,
when they purchase a so-called L.¥. valve,
they arve unable to obtain a
good output without distor-
tion. 1t is often not realised
that the output stage is
very critical as regards the
H.T. voltage and the grid
bias which is applied to it,
and if wrong values are used
it gives evidence of the fact
sooner than any other stage
in the receiver. It is neces-
sary also to bear in mind
that a loudspeaker can only veproduce
that which 1is fed into it, and
therefore a weak signal will not receive
any fnrther amplification from the speaker,
and a distorted signal will not be cleaned
up by the reproducer. A bad loudspeaker
will, however, probably introduce a loss
in awplification and may give rise to
troubles, but assuming that a reliable
speaker is used, there are several points
which must receive attention if the best is
to be obtained from it. Firstly, it will be
rated to handle a certain volmne, and
obvionsly this value should not be ex-
ceeded if the speaker is to last for any
length of time, or is required to give its
best in the way of quality. For the user of
battery cquipment this faet will not be of
much moment as he is unlikely to be able
to supply sufficient power to overload the
speaker. On the other hand, the user of
maing apparatus might very easily be in a
position to overload it.

Triode or Pentode ?

Many listeners go to the cxpense of
purchasing- a pentode valve, having been
informed that such a valve delivers a
greater output than a triode. When the
valve is incorporated in the recciver they
find, however, that results arc inferior—
perhaps giving less volume than their
previous valve. There may be two reasons
for this—cither the valve is taking much
more current than the previous valve
and their battery supply is inadequate
to carry out its full function, or the signal
fed to the valve is greater than it will
handle and overloading takes place. It is
quite true that a pentode will deliver
a greater output than a single triode of the
normal type, but this is only when properly
used. Generally speaking it will not handle
such a large signal as a simple triode, and
its increased output is duc to its amplifica-
tion factor. Therefore, its greater outpnt
is only obtained when it is used with a eir-
cuit where a small signal iz fed to the
output stage. It may be taken as a fairly
general rule-that a pentode should normally
only be used following a detector stage,
and if there are two or more L.F. stages
the pentode should not be employed.
This rule may, of course, be broken if a
suitable L.F. volume control is included in
the first L.F. stage, as then the loudest

Some

Given

Regarding

signals {snch as may be obtained from the
local station) may be sufficiently reduced
to bring them within the range of the pen-
tode valve, whilst weak signals will receive
the benefit of the additional amplitication
and will afford better loudspeaker results.

Tone Correction

In most circuits the pentode must be

The Final Link in the Chain of Broad-
cast Reproduction is the Loudspeaker.
the Misiaken Impressions
Circuit

ot
the Output

fance o
The Output Stage

October 7th, 1939

tion factor is high, and thus they need only
a small input in order to deliver the maxi-
mum output. The range of the input
sional may be ascertained from the grid
bias figures. If a valve is rated for 3 volts
grid bias, 1t will only take half the signal
that a valve requiring 6 volts grid bias wili
accommodate. Thus, if designing the out-
put stage for a simple receiver without any
L.F. amplification betwecn it
and the detcetor, one would
select a valve with the highest
possible amplification factor,
and with a low grid bias
figure. On the other hand,
if one is dcsigning a very
powerful receiver to use aun
output stage delivering 10

are

watts or so, onc would select

Here- BY W J DELANEY a low amplification {actor
) ) ) ] . i ontput valve with a very
used in conjunction with a tone correction ligh  value of grid bias, and each

cirenit, as the reprvoduction is normally
rather high-pitched. This tone corrector is
required although the loudspeaker used
with the receiver has a pair of terminals
or other input arrangement marked *° Pen-
tode.”” Some amatcurs appear to be nnder
the impression that if the speaker is
designed for use with a pentode, no tone
corrector is required, but the fact that the
speaker will be suitable for use with a
pentode coneerns its impedanee or resistance
and not its tone of reproduction.

In designing the output stage the maxi-
mum volume which is desired should be the

The new Lissen *“ All Dry”" batlery operated poriable, using
the new 1.4v. valves.

first consideration, and one should then

‘work backwards to the remainder of the
circuit. For the battery user a maximum
of 3 watts should be considered for normal
cireuits, but, of course, this will need a very
efficient H.'I. supply and will be expensive
to maintain. With asingle valve a maximum
of 11 watts only is available. The mains
uger on the other hand can obtain a single
valve to deliver an output of 15 watts.
Valves of this type are, however, in many
cases subject to the same limitations as the
pentode valve, namely their inability to
handle a very large input. The amplifica-

in_termediatq L.IF. stage would have a
higher amplification factor and lower grid
bias.

Push-pull and Parallel

The push-pull stage will handle slightly
more than double the signal which the single
valves will handle, and thus such a stage
could bhe used where overloading takes
place with the single valve. Obviously,
however, the additional anode current and
L.T. enrrent strain must be considered at
the same time, or the existing snpplies may
be found inadequate, with the result that
s the additional gain will not
take place. The parallel
stage, on the other hand,
will not handle any wmore
thau the single valves. but
the awplification will be
greater.  Assuining, there-
fore. that we have a re-
ceiver which provides very
poor volnne, and that the
H.T. and L.T. supplics are
more than sufficient to sup-
ply the set. an improve-
nient could best be effected
by fitting a pentode in the
output stage, or by using
a valve in that stage which
has a greater awmplification
factor than the existing
valve. If a pentode is
already fitted and the volt-
age supplies are adequate,
an existing stage could be
inserted between the last
two stages, or an exactly
similar valve could be con-
nected in paraltel with the
output stage. In this case the additional
cost would be small, but the running costs
wounld be increased. By adding an inter-
vening L.F. stage the initial cost would
be greater but the running costs would be
lower.

Where a receiver is fitted with a volume
control and it is found that this can never
be turned more than a short distance
without distortion setting in, the output.
valve should be replaced by one which
requires a much greater grid bias voltage,
but with operating conditions. more or
less the same.
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Impressions
on the Wax

A REVIEW OF THE LATEST GRAMOPHONE RECORDS

NE generally associates record albums
with highbrow musie, but this
autumn the Deeea Compauy intend

to issue a series of album sets coveving
collectionis of the best in lighter wusie.
The albunis, instead of being finished iu the
humbler greys and buffs, are to be brightly
coloured.

The first album to be released contains
six records by Bing Crosby. Although
nearly all the tunes are old favourites,
every one is a new recording. The set, com-
plete with album and leatlet, cosis 2ls.,
and forms a prograinme lasting morce than
half-an-hour. The material ranges from
such melodies as * Stardust” and “I
Surrvender, Dear” to Irving Berlin’s new
patriotic song success ** God Bless Aincrica.”
The numbers of the records ave Bruns-
wick 02805/10 and they can be obtained
separate if required. Other tunes included
are ‘“Home on the Range,” ‘ Missouri
Waltz > and “ To You, Sweetheart.”

The second album to be released contains
favourite Viennese waltzes. TPossibly as an
antidote to the hectic swing craze, the waltz
scems to be destined for another wave of
popularity. In America they are having
Viennese waltz nights at all the wmost
popular places people attend for dancing.
Every waltz included in this album is a
firm favourite fiom “ The Blue Danube,”
“Over the Waves,” and ‘“The Dollar
Prinecess ” to * Vienna, City of my Dreams.”
They have been recorded by Harry Horliek
and his Orchestra. There are five Decca
records F 7065/9, price 12s. 6d. in an
attractive album.

Vocals

EADING the new releases are two
songs by Deanna Durbin from her filin,
*“Three Smart Girls Grow Up.” They are
“ Becanse ” and “The Last Rose of
Summer ** on Brunswick 02803. Two other
favourites, Connie Boswell and Elsie Carlisle,
have also made records. Connice has made
one of *‘ Sunrise Serenade >’ and “ Wishing ”’
on Brunswick 02770, while Elsie has
coupled “The Shabby Old Cabby’ with
*The Moon Remembered But You Forgot,”
which comes from ‘ Let’s be Famous ”—
Rez 9610.

From the new George Black Show at the
Palladium comes the amusing “T. R. D.
Jones ” which is sung by Ella Fitzgerald
on Brunswick 02818. The otherside contaius
an old favourite in * Little White Lies,”

Lovers of close harmony singing must not

miss ““ Hello *Frisco *” aud ¢ Chinatown, My
Chinatown ” sung by The Merry Macs on

Decce F 7179. Another favourite vocal
team is The Ink Spots. These coloured
singers made their name in this country
when Jack Hylton introduced then to us a
few years ago. At that time they were best
known as swing singers. Recently they
have turned thelr attention to more senti-
mental songs such as the plaintive “ It’s
Funny to Every Oue But Me ” which they
have coupled with ““ Just For a Thrill >’ on
Brunswick 02812.

A Hit Song
HE hit song of the month is going to be
“Boom.” Lew Stone and Guy

Lombardo have both recorded it. TLew
Stone has coupled it with “ Transatlantic
Lullaby ” on Decca F 7170, and Guy
Lowbavdo directs his I\oyal Canadians
through an intriguing rendition of it on the
reverse side of ** Coneert iu the Park ” on
Brunswick 02799. Bob Crosby with his
Jarge Orchestra has made “if I Didn’t
Care” and “If 1 Were Sure of You'’
Decca I 7175, and with his Bob Cats he has
recorded two tunes from his brother’s film
“ Kast Side of Heaven "—" Sing a Song of
Sunbeams ” and ““ Hang Your Hcart on a
Hickory Limb ” on Decca ¥ 7129.

An interesting and novel dance record is
Lew Stone’s ““ Canadian Pacific ” on Decca
" 7131. There have been many musical
impressions of trains in the past, but none
quite so exeiting as the stream-lined monster
composed by Lew Stone. From the moment
it leaves the station to the time it tinally
roars out of sight this rip-snorting locomo-
tive leaves you quite breathless.

From the execitement of “ Canadian
Pacific” we must turn to two new coui-
positions hy Sid Thillips. These are A
Burmese Ballet” and “ Ialy Morning
Blues” and they have been reeorded by
Ambrose and His Oreliestra on  Deccu
F 7136.

Finally, there is a novelty combination
led by Paul Whiteman. There ave {our
trumpets and three trumpets and three
trombones with guitars, string bass and
drums, This unvsual instrumental group
is called Pau! Whiteman’s Bouncing Brass,
and for its first record has made “ Rose
oom ” and “TI've found a New Baby.”
Both of these evergreens sound wmost
attractive in their new garb—Brunswiclk
02802.

Rex

OR -dancing fans we have a record

played in “strict dance tempo by Max-

well Stewart’s Ballroom Orchestra. He

introduces a tango “ Summer Evening in

Santa Cruz ” and a slow fox trot “ The

Moon Remembered But You Forgot ” on
teas 9619.

Jay Wilbur and his Band have two
records with vocals by Sam Costa and The
Cavendish Three, They are ““ I Get Along
Without You Very Well ”” and ““ Boom”’ on
Rex 9616, and * Sail Along Silvery Moon ”
and “Only Once” on Rex 9617, *“ILa
Mulata Rombero” and * Masabi,” two
rumbas, are played by Oscar Rabin and his
Romany Band on Rexr 9618, whilst the
Belgrave Salon ()rchestla havv recorded
“The Blue Danube ” and * Moonlight on
the Alster ”’ on Rex 9624.
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WAR NEWS

Hear Everything—Get a

TROPHY Communication

Receiver

IMPORTANT! Turn to the short-waves
NOW and listen in at any hour of the day or night to 1
the tbrilling transmissions always on the air.
Hear America,/Germany, France, Russia. Significant
short-wave transmissions in English are coming
over these days, all of which can only be heard by
the possessor of a specially-designed receiver—like
a TROPHY Illustrated above is the TROPHY &
A.C. Commumcauon Receiver with a continuous
wave-range of 6.5 to 550 metres, giving you all-world
shor n—wave contacts and the B.B.C. Home Service.
The TROPHY 6 employs electrical bandspreading
and all essential tuning refinements for efficient
operation. Speaker is built-in and headphones can
ke connected. Ready for use on

Price £10/19/6. Fully Guaranteed

IMMEDIATE DELIVERY

There is a TROPHY to suit
Battery and Mains

: 1 ud fott £6 6 6
for complete TROPITY specl-

fications and order now

fore prices advance. ORDER yours NOW
PETO-SCOTT CO. LTD.,
77 (PWS5.), City Road, London, E.c.1

Tel. Clissold 9875.
41 (PWS5.), High Holborn, London, w.c 1.
Tel, Holborn 02‘{
sesrwess SEND FOR THOPHY LISTS assamsne

EMERGEN(}Y LIGHTING SETS

Petro! Electric Engine and Dynamo 1\>0
watts, 2:/30 volts. 6 amps. £12. Half

500 watts, 00/70 \olts, 10
amps £16.

S'l‘()R AGE BATTERIES., 75
to 300 A.H. Edison, cheap.

nAT’l‘hRY CHARGERS.
House types for radio cells from
3 amp at 15/~ to Car Batlery
Chargers, 35/-, and all sizes m between.
Yrade Chargervs for 6 to 200 cells in stock.
IIEADPHONES. Pocket type leather headbands, 2/6.
L.R. Sullivans, 2/9. 2,000 and 4,000 ohms, 4/8. Shelter
Sli)]?é?{le!s from 2/-. Portable phones and exchanges for
TS,

MORSE PRACTICE SETS. No.l. Sound
with key and buzzer, 3/-,
No Light only and
key, 2/- Combination
set, 7/~ Govt.
RAF. tyre.

Walters englosed,
10/8. Brown's [Patrol
;xelys. 21/-. Shm KeyS.
5/,

ers fro
5/~ EMERGENCY l'AR(,ELi of useful
Electrical and Radio parts, and materials
and appg.ratus 10/6 Buxg"zm for 5/-.

Post pal
Latest Bargain List * N ' Free on reque

ELECTRADIX RADIOS

r’18. UPPER THAMES STREET, LONDON,
— Telephone : Central 4611,

0 O 2o £ 0, o o P v e

FREE ADVICE BUREAU

COUPON

{s available until October 1ith,
Queries and

This coupcn
1939, and must accompany all
ints.
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Amazing Radio ﬂffers

For quiek disposal—a limited number of Bargains
in complete Receivers and Chassis for general or
emergency use, These are special offers at a
mction of pre ‘war prices so post your order NOW
/T8, and avoid dlsam)o niment.

5UPLK BATTERY VI 3. Wonderfully
efficlent and handsome cabmet model with a
wave-range_of 14 2,100 metres. H.F. Pent.
Det. and Pentode output circuits. Illuminated
station scale. Concert-grand moving-coil speaker
fitted. Beautiful upright walnut cabinet measures
9lin. high x 16in, wide x 11in. deep. Worth 9 gns.
N.T.S. cash with order Bargain 5 gns.(less batteries),
carriage paid.

or 3-VALVh CHASSIS ONLY. Amazing all-
wave 8.G.3 chassig offer, fully tested and complete
with  valves. Bargain 69/, carriage paid.
Matched P.M. speaker. 25/ extra.

A.C. 4-VALVE CHASSIS. Wave-range 200 to 2,100
metres. 3-watts output. P.U. sockets. Ready for
Radio or Radio-gram replacement purposes. Fully
tested, complete with ¢ valves, Burgain 61/6,
carriage paid.
ALL-WAVE A.C. 4 CHASSIS. S.G. Bandpass
model, 3-watts outbut. Wave-range 18-2,000 metres,
Station scale. P.U. sockets. Complete with all
valves and ready for instant use with mains
energxsed type sspeaker (2,500 ohms ﬁeld)
available. Bargain 79/6. We cannot, repedt
any of these chassus at the same low prices again,
AC. and BATTERY AMPLIFIERS. Two special
new offers. T-watt A.C. model with push-pull
output. Supplied ready for use on strong steel
chassis. with provision for use with microphone or
gramophone. Volume-control fitted. Complete
with 4 valves for use on A.C. 200/250 supplies.
Bargain 77/6. Fully guaranteed. Also 4-watts
output Battery Model. Employs 4 valves and for
use as A.C. model. Built on steel chassis, fully
tested and guﬁranteed Bargain 59/6. Limited
stocks in both. ca;

L.T. TRICKLE CHARGER 2-volt § amp. model
for A.C. supplies. Costs practically nothing to
charge your accumulator. Brand famous

make. 12/6, post 6d. Also H.T. Mains Units,
120v.. 12 m.a. output. 3 tappings. For A.C.200/250v.
supplies. Bargain 21/8.

AMAZING PARCEL Offer!

Comprising variable condensers, Coil,

fixed condensers and resistances.

knobs. and _universally drilled
cadmium-plated steel chassis size o
14iin. x 7iin. x 24in. List value 30/-,

Bargain 5/- plus }/- for postage.

NEW TIMES SALES CO.
56 (Pr.W.5), LUDGATE HILL, LONDON, E.C4
*Phone: City 5516. Est. 1924
LISTS FREE!

-BARGAINS !-

In his “ outpost of Empire,”
old Wright

Is at work on his set, with
FLUXITE.

““Ilearnt thistrick,” sayshe,

“ Back in England you see.

Now DIl be there for ¢ In

2

Town To-night!

See that FLUXITE is always by you—in the
houu—garage-—workshop—wheraver speedy
soldering is meeded. Used for 30 years in
government works and by leading engmeers
and manufacturers. Of Ironmongers—in tins,

4d Bd, 1/

to see the FLUXITE SMALL-SPACE
SOLDER SET—compact_but _substantial
—complete with full instructions, 7/6.
Write for Free Book on the art of “ soft”
soldering and ask for Leaflet on CASE.
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE.

TO CYCLISTS! Your wheels will NOT
keep round and true, unless the spokes are tied
with fine wire at the crossings AND SOL-
RE 1 This makes a much stronger
1r's  simple—with FLUXITE~—~but
IIWPORTANT

ls always ready to put
Fluxite on the solder~
ing job instantly.

little pressure places
the right quantity on
the right spot and one
charging lasts for ages.
Price 1/6, or filled 2/6 Y,

ALL MECHANICS WZL HAVENG

FLUXITE

IT SIMPLIFIES ALZL SOLDERING

FLUXITE LTD. (Dept. W.P.) DRAGON WORKS,
BERMONDSEY STREET. 8.E.1.

i proposed
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New American Stations

OW that the American television service
has been in operation for a few months

and experience has been gained in transmis-
sion, rcception and studio technique, an
attempt is being made to increase the num-
ber of stations capable of providing aservice
of signals within prescribed areas. For
example, the Du Mont laboratories which
hasg a television system working on quite
different lines from the other companies is
seeking permission from the Federal Com-
munications Commnission to crect a station
in the New York area. Its present trans-
mitter is located in I’assaic, New Jersey,
and can only radiate at night time or during
the early morning hours and has to use the
same wavelength as the N.B.C/R.C.A.
transmitter sitnated on the summit of the

instructive character. This wave of tele-
vision activity and the demand for stations
bring tomind a similar phase which existed
a few vears ago in the same country when
low definition television demonstrations
were featured in several of the big cities.
Making use of the principles of light spot
scanning with mechanieal equipment, inten-
sive development in photo-electric cells took
place in order to provide a really satisfactory
signal. The illustration belowshowsa typical
example of a television studio of those days,
and in addition to the bank of eight cells
used for close-up images, the very large
cells for extended shots are seen on each
side of the picture. They are enclosed in
metal cases with a wire mesh front to aet as
a sereen. With modern light spot methods
these forms of cells have been replaced with
the multiplier type photo-electric cells which

=, S S

An example of American studio lelevision practice when conditions of service demanded very larse
photo-electric cells.

New York Empire State Building. Then
the Don Lee network television station in
Hollywood is installing higher definition
equipment than has been used before, and a
new station is planned for next year which
is to be situated on the top of a mountain.
Station WOR of the Mutual Network is
anxious to install a one-kilowatt trans-
mitter in New Yorlk to provide educational
broadcasts and a system of news coverage.
In its application to the F.C.C. this station
states that it has already been promised the
co-operation of many educational institu-
tions in both New York and New Jersey,
and in addition to “live” subjects it is
to employ film shorts of an

are more compact and give very high degrees
of amplification without all the attendant
mush troubles in the amplifier networks.

rame 1

NOW READY !

WORKSHOP CALCULATIONS,
TABLES AND FORMULA

By F. J. CAMM

316, by rost 3/10, from George Newnes, Ltd..
Tower Houre. Southampion Si., London, W.C.2.
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Details of a Daniell cell, with approximate dimen-
sions, which must be governed by the size of the
porous pot and zinc rod obtained.

OW that this country is at war we
have been asked to make all reason-
~ able economies. If we do our best
to follow this advice there is a good chance
that we shall be able to continue to rececive
suffieient—if only just sufficient—supplies
of all essentials. One important essential
1o the user of a radio recciver is current to
operate it. And in spite of the fact that
mains-fed receivers have increased in
popularity, mainly at the expense of battery
sets, during the past few years, large
numbers of listeners have recently made or
bought a battery set as a stand-by in the
possible event of a temporary disconnection
of the mains supply.

At the moment, high-tension batteries
are not scarce, but readers do not nced to
be reminded of the difficulties often ex-
perienced in buying torch batteries. While
battervies of the latter type are being used
80 extensively there is always a possibility
that stocks of radio batteries might occa-
sionally fall. We must at least be prepared
{or such an eventuality. But there is not a
great deal that can ge done, directly, to
sateguard the position. For one thing, dry
batteries cannot satisfactorily be stored
for long periods without their efficiency
falling to a marked extent. All that can be
done to advantage is to obtain or order a
new H.T. battery as soon as that in use
begins to show a drop in voltage (measuved
while the set is in use) of, say, 25 per cent.
1t will probably continue to give suflicient
current to operate the receiver for a short
time, hut not for very long.

Two Methods of “ Boosting ”
Should the battery beconie exhausted
to such an extent that it will not continue
to operate the set, and a replacement is not,
jmmediately obtainable, there are one or
two methods of ** boosting’’ it to a small
degree.  These are not always helptul,
expecially with the lowest-priced com-
yponents, since with themt the zine cell con-
tainers are of such a light gauge that they
disintegrate. One method is to warm the

PRACTICAL WIRELESS

BATTERY

&3

CURRENT

Temporary Rejuvenation of Dry Batteries: Cutting Down HT.

Current :  Eliminating HF. and LF. Valves . Dispensing with a

Superhet Frequency-changer : Primary Cells for Accumulator
Charging ‘

battery slightly by placing it in an oven
which is warmi—not hof. This should be
done after the gas or electricity has becn
turned off, and the battery should be lett
in the oven for about half an hour.

That will sonietimes cause the battery to
give a small output for a few hours, if no
more than that. After * cooking’ it is a
good plan to check the voltage between the
various tapping points. Any set of cells
which is “dead” should then be short-
circuited so that the voltage from the
others is not reduced by the internal resist-
ance. Short-circuiting ean be done by
means of a short length of wire and two
wander plugs, or by wedging the bared ends
of the wire in the sockets with pieces of
match stick. - Although it is worth while
only in severe circumstances, there is good
justification for removing the short-cireuit-
ing lead when the set is switched off ; this
is because a constant short-cireuit often
causes the cell to burst, when it might
adversely affect adjacent cells.

Another method which sometimes works
is to remove the cardboard case from the
battery, pierce the bottom of cach of the
zinc-cased cells with a pricker and stand
the complete hattery in a shallow tray (a
photographer’s developing dish is eon-
venient), containing a solution of sal-
ammoniac. This chemical ean be bonght
from a chemist or electrical dealer in either
crystal or compressed-tablet torm. The
crystals or tablets should be added to the
water wntil as much as possible has been
dissolved and a little remains undissolved ;
that is, until the solution is saturated.
Here, again, “dead’ cells should, for
preference, be short-circuited. In somec
mstances 1t has been found that an ex-
hausted battery could be used for several
hours by applying this treatment,

Use a Reservoir Condenser

When using a battery that is not in good
condition it is often better to conmect a
2 mifd. fixed condenser in shunt with it—
between the positive and negative terminals,
that is—if such a condenser is not already
fitted in the set. As most readers are
probably aware, it is necessary to reduec
the grid-bias voltage when the voltage of
the H.T. battery is below its normal value.
If this is not done °reproduction wil
generally be ““ thin”’ and of poor quality,
while volume will be sacrificed.

Reducing the Number of Valves

1f the battery output is low, and it is
nearly sure to be when heing *‘ boosted ’
as mentioned above, it is often advantage-
ous to cut out one or more valve stages.
Not only will this enable the remaining
stages to opcrate more efficiently. but it
will prolong the useful life of the battery.
In the case of an H.F.-Det.-L.F. et the
H.F. stage can be cut out by transterring
the aerial lead from the aerial terminal to
the anode terminal of the H.F. yalve. The
valve should, of course, be removed from
its holder or its filament circuit should be
broken, so that it does not pass wnecessary
fow-tension current.

L.F. stages can be cut out by joining
one side of a large capacity fixed condenser
(.5 mifd. upwards) to the “anode’’ end
of the anode-coupling component in the
detector or first L.F. stage, and connecting
the speaker or a pair of 'phones between
the other side of the condenser and earth.
An accompanying skeleton diagram shows
the methods deseribed. 1In this ease, also,
the valve or valves not in use should be
removed from the set to effect a saving
of L.T.

(Continued on page 84)
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In this skeleton H.F.-Det.-2L.F. circuit, broken lines show how the first and either or both of the

last stages can be cut out.

Crosses indicate how the filament circuits should be broken if the

valves are fo be left in their holders while out of commission.
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Comment, Chat and Criticism

~ October 7th, 1939

A New Era for Music

Our Music Critic, Maurice Reeve,

Discusses the Pros and Cons

of Musical Entertainment in War-time

AMM sitting in my ““ former *’ music room.
It is stripped of all its furniture and
professional associations. On the bare

boards of the floor lic three suits of anti-
gas clothing neatly arranged for instant
donning. Various strange and unmusical
items stand on the mantelshelf—torches,
eveshades, rattle, bell, notcbook, report
pads, ete. In fact, I am writing in the post
headquarters of post N.4, in the borough of
Hitlerville. 'Ttis 8 a.mi., and as post warden I
have started to pen this short article in the
bzlief that I shall not be interrupted by any
air-raid warning at such an unlikely hour. 1f
thereis, and I have to take up my pen again
after dutics which all of us fervently hope
may never havetobe fulfilled,it may become
quite an historic piece of literature.

Popular War-time Music

Musie has often suffered, and much of the
greatest of it has been created in suffering.
Its hardships during the present conflict
will be particularly severe and testing,
owing to the partial closing down of
places of entertainment—an entirely ncw
diseasc which the learned in medicine would
find has sprung from the deadly central
European germ Hitlerchosis, or itis. It
will be a strange war without musie, so
strange, in fact, that not only will its
character be different from that of all past
wars, but the effect on morale through its
absence may be such as to causc the authori-
ties to pause and seriously think the matter
over. And by music I do not mecan
Beethoven and Mozart only. A long way
from it. Goodness gracious!!! Can any-
one who experienced the last war forget
the ‘ Bing Boys on Broadway,” ‘ Chu
Chin Chow,” or the Palace show that con-
tained the immortal * Let the Great Big
World Keep Turning” 2 What a tremend-
ous part music and the theatre played in
our armament then. The Proms themselves
never ccased for onc night. A few shows
like that, for a man and his girl, bless her
heavt, and he was fortified and re-invigor-
ated for months of toil that lay ahcad.
Hardly a single show failed to give the
tommies a number they could swing along to
down the long, long trail, and this charae-
terisation and presentation of tlie national
mood, together with its parody of the
grim happenings of the moment, were
mvaluable tonies and restoratives. It
seems impossible to think that we can do
witliout then:.

Blowto Private Practice and Academies

The private practicc of musie, too, is
bound to suffer greviousty. It was little
affected by the mere ‘“ waging of hostilities ™’
in 1914, and even the Acadcemies suffered
only sinall losses at the outset. It was the
gradual economic strain, and the rise in the
cost of living which told on the profession
little by little, together with the calling
up. in the last year, of most of the young
men students as they reached military age.
But this time the blow has fallen swiftly,
and in my casc, with deadly effect. Mothers
are not going to let theirchildren walk down
the dark streets or take journeys.so long
as there is the slightest chance of their
being caught in even an air-raid warning.

As one after the other said this to me I
could only answer: *“Of course, you are
quite right.” Any other reply would not
only have been fatuous, but plain money
grabbing, which if not accompanied by a
modicum of common sense, is not worth the
candle. Perhaps we will be able to think
differently about it when we have ‘* settled
down,” and taken our bearings. It has all
come along so swiftly and suddenly, the
air peril has heen tatked about and dreaded
for so long that if ‘‘take cover’ is now
uppermost in everyone’s mind, who can
wonder ? But it stands to rcason that we
must - relieve the tension and the pent-
up feelings somehow. We cannot listen to
hourly news bulletins * for the duration,”’
and, as they say at cricket, we cannot sit
cdown for a whole day doing nothing but
counting runs as they are scored. Something
will have to be done, and done on a big seale.
I have no doubt that our native genius
will find a way out of it. Rapid cvacuation
of halls and theatres is the problem to be
solved. I wonder, in their own interests,
that the owners of places of entertainment
don’t tackle this problem at once by the
re-planning of their halls and theatres,
short of what could only be done through
complete reconstruction.  But no doubt
they are.

The Proms

The Proms were a great London institu-
tion in the last war, and the attendances
were little affected even in the period of the

intensest aerial warfare in 1918. Iven the
Monday Wagner night was never interfered
with, which reflected great credit on the
public’s level-headedness for being able to
keep two things dis-associated which should
never be allowed to come together. Manyv
khaki uniforms were to be seen in the
audience nightly, as well as the attractively
dressed ladies belonging to the many
wonien’s auxiliary eorps. Also, it was then
that women tirst made their appearance in
a symphony orchestra. Maurice Sons was
the famous principal violin. Moiseiwitsch
and Mark Hambourg were frequent soloists,
and Frank Mullings. Thorpe Bates, Carrie
Tubb. and Marie Hall are others whose
names come back in my memory, London
without the Proms. Can it be truc ? One
might as well imagine the scene without
the Lord Mayor‘s Show or Guy Fawkes. But
they will soon be back—they must be back.
In the meantime, let us do two things—
recall our memories of all the good things
stored up in them, and look forward to the
resumption of all the things without which
life would not be very well worth living.
From Horace, who said “ O sweet and heal-
ing balm of troubles,” to Chesterton’s :

“Take then you, that smile on strings,

those nobler sounds than mine,
The words that never lie, or bray, or

tlatter or malign.”

Music has been an indispensable ingredient

of the human salad, and we must have

plenty of all kinds of it to help us win

through.

BATTERY CURRENT ECONOMY
(Continued from page 83)

The idea of eliminating valves from the
cirenit can be adopted even when the
H.T. battery is as good as new, as a mcans
of reducing the drain and prolonging the
life of the battery and of the accumulator.
The importance of this will be appreciated
when it is reniembered that the output
valve takes by far the greatest amount
of both H.T. and L.T. current, and that a
modern H.J. pentode takes more H.T.
than any of the remaining valves. If it
is not wished to alter the receiver by
adding the conneetions mentioned a marked
saving of eimrrent can be effected by turning
the variable-mu volnme control to its
mininm (maxinmm bias on the grid of
the valve) and by inecreasing the bias on
the L.F. and power valves. This inercase
in bias voltage will, of course. reduce the
vohmme of reproduction and will have a
slightly adversc cffect on quality, but one
is prepared to accept compromises during
time of war!

When using a superhet the method of
climinating an L.I°. stage is the same as
that alrcady mentioned. but a different
system is necessary if I.F. stages are to be
cut out. In most instances the most
satistactory procedurc is to disconnect
the top of the tuning eircuit from the
control grid of the frequencv-changer and
connceet it to the grid of the second detector,
atter removing the lead previously taken
to this point. Detailed instructions cannot
bhe given for dealing with a set using a
diode rccond detector, because the method
varies according to the exact circuit

armangenment employed. It is clear that
both sensitivity and selectivity must be
sacrificed by eliminating the frequency-
changer and the LI°. amplifier.

Low-tension Supply
Low-tension ecurrent might sometimes

‘present a problem, since there may be

difficulty in  having the aceumulator
charged. Those who have a mains supply
will, of course, use a trickle charger, and
will probably have two batteries so that
one can always be kept fully charged.
In that cvent little difficulty should be
expericnced. VWhen a mains supply is
not available it might be worth while to
consider the desirability of prowviding a
means of drawing current from a primary
source ; an accumulator is a secondary
or storage battery.

It used to be fairly common practice
to charge accumulators by means of
Daniell cells, which are made as shown in
the illustration on page 83. The main
container holds a saturated solution of
copper-sulphate erystals in water, while
dilute su'phuric acid is placed within the
porous pot. This sclution is made by
slowly pouring one part of sulphuric acid
into 15 parts by volume of water. Acid
must be added to water ; not waler to acid,
for that would 1esult in the creation of
intense heat with the danger of boiling
and injury to the worker. The voltage
of a Danicll cell is 1.1, so it is necessary
to usc two in series for charging a two-
volt accumulator. They will give a satis-
factory trickle charge, but the porous pot
must be removed when the cell 1s not in use.
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correspondents,

O/ze/z to Discussion

The Editor does not necessarily agree with the opinions expressed by his
All letters must be accompanied by the name and address

of the sender (not necessarily for publication).

Exchanging S.W.L. Cards

IR,—With reference to the {friendly
spirit among amateur radio enthu-
siastz, For some time, veaders have been
requesting to exchange S.W.IL. cards,
through the mediu of your paper. 1 have
sent my card to a large number of such
readers, and although most of them have
QSL’d promptly, there are quite a few who
have not replied. I have also written
several letters to readers who have asked
for correspondence, but so far have received
no replies,

Having been a reader of vour paper for
over a year, I will be glad to exchange my
S.W.L. card with any reader overscas.

Wishing the new Pracricar WiRELESS
the best of luek.—I’ETEr A. LOVELOCK,
Strathmore, Minster Road, Westgate, Kent.

Correspondents Wanted
IR,—Like many of yvour rea;llers, I have

been intensely interested i short-
wave radio for a considerable time,
especially  with regard to short-wave

antennas, and their design.

If any of your rcaders would care to
write to me concerning these 1 should be
pleased, and I will answer all letters. I
will also exchange my S.W.L. card with

anyone interested.—Lioxer B. Upuiwr,
Chureh  Walk, Chileompton, nr., Bath,
Somerset.

IR,—I have recently been troubled by

the squeals of a “ det.-L.F.” receiver,

which shows that there are other S.W.
enthusiasts living in my neighbourhood.

I should be very glad to get in touch
with any of these listeners.—Ravyyoxn J.
Harr, 45, Herschell Road, Leigh-on-Sea,
Essex.

An Appreciation

SIR,——I am one of vour younger roaders,

and have taken vour paper for the
past two years. I should like to say how
much I appreciate the new PracricaL
WirgLEss, although the paper in its
original form seemed very hard to improve
on.
I sincerely hope that it will be possible
to carry on the good work, in spite of the
diffienlties arising out of the war, and in
particular continuc any articles likely to
encourage the beginner and honie con-
structor.—1. H. Currie (Dulwich
Comnion).

Curtailed Activities

IR,—In reply to the letter from Mr. D.
Gordon in your issuc dated September
23rd, I think the following experiment will
be found interesting and surprising.
Take a standard grid-leak
circuit with the grid-leak to L.T. positive.
Then prepare a table showing: 1. Value
of grid-leak. 2. Anode cwrrent before
signal. 3. Anode current after signal.
4. Rectified current. 5. Volume. 6. Quality.
Then under the heading of value of grid-
leak place the following values : Accidental
(the aceidental leak through the valve

deteetor

base and holder, say 50 meg.). 5 meg.,
2 meg.. 1 meg., 0.5 meg.. 0.25 meg., 0.1
meg., 50,000 ohins, 25,000 ohms. 10,000
ohins, 5,000 ochims, 3,000 ohms, 1,000 ohms,
500 ohins, 300 ohms, 200 ohims, 100 olims,
80 ohms, 60 ohms, 50 ohwms, 40 ohms,
30 ohms, 20 ohms, 10 ohms, and short
cirenit. Apply a steady modulated oseilla-
tion to the grid-leak detector and record
the results. Personally, I sce no objection
to using good quality variable but non-
induetive  resistances.—D’Arcy  Torp
(Exeter).

¢ Spares-box Three ” : Correspondent

85

WILL THE CRYSTAL NOW COME
BACK INTO FAVOUR?
(Continued from page 73.)

and washers. When the assembly is com-
pleted, the two coils are eonnected in scries
with each other and the two remaining ends,
namely, the start of the larger coil and the
end of the smaller one, being connected to
aerial and earth respectively. A very
similar effect to that produced by a vario-
meter can be obtained by winding a coil
on a suitable length of tubing, and then
varying its induetance by sliding another
coil, wound on a fornier of slightly smaller
diameter, inside it, the two coils being
connected in scries as hefore.

Another simple twuing deviee can be
formed along the lines used by the fanious
original Marconi spade-tuning arrangeinent.
This consisted of a flat coil, which can ke
i1 the form of a basket coil or a pile or even
bhank wound eoil,. connected across aerial
and earth in the normal manncr. Tuning
is then achieved by bringing a piece of thin
sheet metal, approximately the size of the
eo1l, which 1s connected to the earth side
of the cireunit, close to the winding, the

Wanted

IR,—I have been

aregularreader
of' your excellent
journal for about
four years, and it
hias been of great
help to me. 1

Tk

mmms  PHONES

have built
numerous sets
from the pub-
lished eircuits,
and the one that

o
MFD

b 0O

I‘ prefer is the ¥
“*Spares-box 2
Three,” which has M"-, Ed
been working very
satistaetorily. I
would like to cor-
respond  with a
reader in any part
of the world.—
Eurrry~y Prckix,
16, Michaels Road,
Blaenewm, Tre-

Lsse @0543/775

Problem No. 368

ACKSOX hdd a four-valve hattery set. which
had  been in use for some years with
satisiaction. Recently he noted that gquatity
was not so good and the accumulator did not
Jast very long between charges. He had the
acemnulator recharged and made a few tests
in the receiver. All these failed to reveal any
trouble. and he then disconnected the accumulator
and measured the voltage with a good meter.
This gave a reading of 2 volts, and he decided
that it was i order. Where had he gone
wrong ? Three books will be awarded for the
first three correct solutions opened. Entries
should be addreszed to The Tditor. PRACTICAL
WIRELESS, (George Newnes, Ltd., Tower House,
Southammpton Street, Strand, london, W.C.2,
Envelopes must be marked Problem: No. 363
in the top left-hand corner and must be posted
to reach this oflice not later than the first post
¢ on Monday, October 9th, 1939.

Solution to Problem No. 367

The resistance which Martin used was short-
circuiled, and thus changes in the condenser failed
to make any difference as there was no ** 11.F. stopper
in the anode cirenit.

The following three readers sucecessfully solved
Troblem No, 366, and books have accordingly been
forwarded to them: J. D. Morrice, 55, Jasmine
Terrace, Aberdeen; L. T. Wilkinson. School Street.
Darton, Nr. Barnslev, Yorkshire: J. P Cook, cjo
20, Salt Hill Way, Slough, Bucks.

LT~
LT +

—-0

Figs. 4—A good example of a crystal and valve
reflex circuit,

actual position being determined when the
desired station is tuned-in.

Crystal and Valve

Much can be done by combining erystal
and valve together. There are numerous
circuits which can be tried, according to
mdividual requirements

If additional volume is the chief desire,
then a simple stage of L.F. amplification
will prove most satisfactory, but it local
conditions are not too good and greater
sensitivity is ‘required, then it would hbe
more advisable to use a stage of tuned H.F.
amplitication. Both arrangements are
depicted in Fig. 3.

Apart from these arrangements, there is
always open for most interesting experi-
mental work that wide field of seflex
circuits which, speaking in a general sense,
refer to arrangements which make one or
more valves do dual work, such as H.F. and
L.F. amplification, while the erystal is used
for rectification purposes only.

Space docs not allow a detailed deserip-
tion of thc numerous circuits which used
to be so popular, but Fig. 4 shows a well
tried arrangement which was used by the
makers of the noted B.T.H. receivers in the
carly days of broadecasting.

It is hoped that more will be said about
such circuits in later issues, when every
endeavour will be made to supply all com-
ponent values, together with constructional
details.

w800 s0r0ig s awbasnn

Any of our readers requiring information and
advice respecting Patents, Trade Marks or
Designs, should apply to Messrs. Rayner &
Co., Patent Agents of Bank Chambers, 29,
Southampton Buildings, London, W.C.2, whe
will give free advice to readers mentioning
this paper,

w8 8 Bribs ae 8s b 0 @0
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LATEST PATENT NEWS

Group Abridgments cap be obtained from the Patent Office, 25, Southampton Buildings, Londop,

W.C.2, either. sheet by sheet as issued

on payment of a subscription of 5s. per Group Volume or in

bound volumes, price 2s. each.

Abstracts Published.
PHOTO-ELECTRIC RADIATION THER-

MOMETERS; VALVE RELAYS.—Foster

Instrument Co., Ltd., and Douglas, A.

No: 506596.

An apparatus responsive to heat radi-
ation comprises two photo-electric cells
PCl, PC2 (Fig. 1) of the polarised vacuum

. type arranged in
opposition so
that ambient
temperature
affecting  both
cells cqually, is
balanced out and
the apparatus
responds only to
radiation received
by the cell PC2,

NT»

Fig. 1.
the other cell being enclosed in a heat-

sereening enclosure. As shown, the cells
are in scrics between the terminals of the
H.T. supply, and the cell PC1 is shunted
across a resistance R in input eircuit of
thermionic valve V, the anode ecircuit of
which includes the measuring instrument M.

NEW PATENTS

These particulars of New Patents of interest
to readers have been selected from the Official
Journal of Patents and are published by per-
mission of the Controller of H.M. Stationery

ffice. The Official Journal of Patents can
be obtained from the Patent Office, 25, South~
ampton Buildings, London, W.C.2, price ls.
weekly (annual subscription, £2 10s.).

Latest Patent Applications.
24838.—Hargreaves, L. S.—Television
aerials. August 30.
24702.—Hodges, G.—Wireless signall-
ing apparatus. Aungust 28,
24612.—Philips Lamps, Ltd.—Method
of producing noiseless sound records.
August 26.
24727.—Philips Lamps, Ltd.—Produc-
tion of sound records. August 28.
24368.—Weiner, W.—Indicating means
for use with radio broadcast pro-
grammes. August 24,

TP BT T TSP P

aaniesan e

CATHODE-RAY TUBES.—Ferranti, Ltd.,

and Taylor, M. K. No. 506933.

In a cathode-ray tube wherein the beam is
focused and has a cross-section which—due
to the focusing ficld or some other cause—
is distorted from the -circular theveby
producing  an
agtigmatic
image, an addi-
tional magnet
or electro-mag-
net is provided
for reducing the
distortion. The

Fig. 2.

-magnet ¢ (Fig. 2) may be carried by a phos-
phor bronze split-ring d which grips the
tube ; or a rubber hand may be used.
An electro-magnet may be similarly held
and supplied with D.C. from a source used

with the tube. The magnet may project

into the main focusing coil a.

DIRECTIVE WIRELESS SYSTEMS.—Mar-
coni’s Wireless Telegraph Co., Ltd:, and
Wright, G. M. No. 507181.

In a rotable-frame aerial direction-
finder, quadrantal error is compensated by

Specifications Published.
511674, —Strafford, F. R. W., and :
Belling & Lee, Ltd.—Electricswitch-
ing devices particularly designed
for preventing interferencc with :
radio apparatus. i
511600.—Mwphy Radio, Itd., and
Hawkins, G. ¥F.—Control of cathode-
ray tubes in television apparatus.
511852.—Radioakt.-Ges. D.S. Loewe.
—Tunable coupling circuit arrange-
ment for ultra-short-waves.
512028.—Percival, W. S.—Thermionic-
valve eircuits. H
511796.—Scophony, Ltd., and Rosen- *
thal, A, H.—Television transmitters,
{Cognate Application, 35179/38).
Printed copies of the jfull Published |
Specifications may be oblained from the~ i
Patent Office, 25, Southampton Buildings,
London, W.C.2, at the uniform price of *
1s. each.

L S Sy STy

ZWORYKIN AN
THE ICONOSCOPE

NI of the most interesting papers given

at the British Association meeting held
recently in Dundee was provided by Dr. V.
Zworykin who, as is well known, made one
of the most important contributions to
television’s development when he produced
his iconoscope. His address was mainly
concerned.  with tracing the growth of
electron optics and he cxplained that tele-
vision’s progress to its present practical
stage had been very largely due to its
transformation from a branch of optics into
a branch of electrical engineering. The
physicist of to-day after specialised research
had succeeded in transferring the most
difficalt part of the television operation
from light to electrons. Now, since it has
been found that the control of electrons
exhibits a greater degree of flexibility than
that of light, it has been possible to make
them perform functions -whiclk are right
outside the scope of light rays and associated
glass lenses. In his opinion mechanical
television ‘depended on the deflection of

rays equivalent to those brought about by
two prisms of variable strength. He con-
tended that such prisms or their optical
equivalents canuot be made sufficiently
rapidly varving in refractive power if they
are glass. On the other hand, electric and
magnetic fields are capable of producing
the equivalents of prism performance with
an almost instantancous speed variation.
It was about fifteen years ago that the
equivalent refraction and reflection of
electron beams was discovered, and one of
the great advantages of an electron lens ig
that it is theoretically capable of focusing
the whole of a beam of electrons to a given
point along corkscrew paths, whereas an
optical glass lens is, as a rule, only able to
focus a small percentage of alight beam. It
is therefore necessary to have large increases
in brightness which is often difficult and
expensive, whereas the intensity of an
electron beam is increased simply by
speeding up the electron movement by high
voltages. He then went on to deal with the
fundamental principles of operation of the
iconoscope which are familiar to readers of
this journal, and the final section of his
paper was given to explaining the clectron
miceroscope.

October 7th, 1939

an auxiliary frame 3 (Fig. 3) geared to the
main frame 1 so as to rotate at a 3: 1
velocity ratio in the same direction. Tho
compensation may be adjusted by varying
the relative number of turns on the aerials,
by shunting one or each of the aerials by an
adjustable impedance, or
by coupling one or each
of the aerials to the re-
ceiver through an adjust-
able transformer. Vari-
ation in the tuning with
rotation may be compen-
sated by connecting in
series with the combined
acrial cireuit a mutual
inductance  comprising
two coils which rotate
with the frames 1 and 3
respectively. According
to the Provisional Specification, the inven-
tion is also applicable to the radiogonio-
meter of a Bellini-Tosi system.

Cluts Reports slould not .exceed 200 weords in length
and  should be received First Post each Monday
morning for publication in the following week's issue,

THE MAIDSTONE AMATEUR RADIO SOCIETY
Headguarters : The Clubrooin, 244, Upper Fant Road,
Maidstone, Kent.

Hon. Sec.: P. 8. Hedgeland, “ Hill View,” 8, Havle
Road, Maidstone, Kent.

WING to the war it has been found necessary to
cancel the programme of lectures, ctc., arranged
for the Winter Season up to April, 1940. The club
room will, however, continue to be open on Tuesday
evenings for the wse of members, and the club library
receiver, and amplifier will all be available. 1t ix
hoped that members will still conme along. if only for a
chat. If support is snificient, it may be pessible to
arrange impromptn talks and demonstrations later on.
Subscriptions have leen suspended as from the
outbreak of war, hut members attending are asked to
place voluntary contributions towards the upkeep of
the clubroom, lighting, etc,, in the donations hox.
A cordial invitation is extended to any members
of H.M, Forces stationed in the Maidstone district
who are interested in radio, to come along to the
clubroom on Tuesday evenings for a chat.

i
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Owing to the resignation of Mr. W. H.
Goodman from the position of managing
director of the Dubilier Condenser Com-
pany, Mr. F. H. McCrea has been appeinted
in his place, with Mr. John Goodman as
deputy managing director. Mr. Philip R.
Coursey is continuing as technicdl director.

Mr. A. Clarkson, of the G.E.C., whose job
it is to make his firm’s products known,
possesses the virtue of irrepressibility to a
marked degree. He looks longingly at the
gas-mask boxes slung from every shoulder
and sees, in his imagination, the embossed
word ¢ TOP,” impressed in outline on every
one, rubber-stamped so that the central
letter is filled in and under it appears the
rest of tlhie slogan “ O for an Qsram !’

George Taylor has left W.-B., the speaker
peopte.
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Home-made Panel

Y am making a new set and wish to
employ a plywood panel. I know this
should be impregnated, but do not know
why this should be done, nor how to do it.
I wonder if you have published any articles
on the subjeet or could otherwise help me
out.”—E. D. T. (Harwich).

HE idea of impregnating wood is to

prevent it absorbing moisture and
thereby offermg a leakage surface which
would give rise to losses. This problem
is not so important if there are no terminals
mounted on the panel or no other parts
across which a leakage would be dangerons.
For instance, if condensers with the bushes
earthed are the only parts on the panel,
then theleakage would probably not matter.
However, to impregnate the wood if you
wish to do this, you need some paraffin wax.
This should be melted in a flat tin large
enough to contain the panel, and care
must be taken to avoid the wax catching
fire. Use a low gas jet. When thoroughly
molten, warm the panel to drive out any
moisture which may be in it and then drop
it into the molten wax. Feave it untiltall air
bubbles have ceased to rise and then lift it
out with a wire hook and hang it up to dry.
Rub off the surplus surface wax with a warm
rag and an ¢ egg-shell ”” finish can thereby
be obtained.

LF. Transformer Design

““I have an LF. transformer which is
apparently a Colvern F.C. 110 eomponent.
I believe this had some special features when
it was introduced which made it different
from the standard type of transformer,
and I should be glad if you could tell me
whether or not this was so and, if possible,
what are the connecting points? There are
four terminals numbered 1 to 4 and appar-
ently three trimmers.””—L. E. (Wolver-
hampton).

HE transformers had the usual two-

coilarrangement, but the two coils were
fixed so that a given degree of coupling was
obtained, and a small trimming condenser
was then joined across the two windings.
When this was adjusted it varied the
coupling between the coils—a 6 ke/s peak
being obtained when the trimmer was
serewed up finger tight. In some models
there was a centre-tap on the primary and
this, numbered 1, was joined to the anode ;
terminal 2 to H.T. positive ; terminal 3 to
carth (or grid biag) and terminal 4 to the
grid of the I.F. valve.

Full-wave Rectification

1 have two of the old pattern E.G. 50
Ostar Ganz half-wave reetifying valves
which I wish to use in 2 mains set I am
making. Could you tell me the proper way
to use both of these to obtain full-wave
rectification? I have tried one alone but
there is too much hum.”—F. R. (Sligo).

HE mains leads are joined to.the heaters

which should be wired in parallel.
One mainslead is then joined to the cathode
on one of the valves and the anode of the
other, whilst the remaining mains lead is

r g

pyour

taken to the junction of two 4 mfd. fixed

eller

condensers. One of these condensers is
then joined to the free anode of the recti-
fying valve, whilst the other condenser is
joined to the free cathode of the other
rectifier. This forms H.T. positive, and
the other condenser lead is H.T. negative
but for additional smoothing an 8 mfd.
condenser shonld be joined across H.T.—
and HT.--, and a .0005 mfd. fixed con-
denser shonld be joined across the mains.

Screening a Valve

‘1 have made up a set in which there is
a plain glass H.F. valve. I am troubled
with instability which, after some tests, I
have decided is due to the fact that the
H.F. valve is unscreened. Now I should

r RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in pur pages, from articles appearing
in our pages, or on general wircless matters.
Weregret that we cannot, for obviousreasons—

(1) Supply ecircudt diagrams of complete
multi-valve receivers.

(2) Suggest allerations or modifications of
receivers described in our contenie
poraries.

(8) Suggest alterations or modifications to
commercial receivers.

{4) Answer queries over the {elephoue.

(5) Grant interviews to querists.

A stamped addressed envelope must he
enclogsed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not he enclosed
with queries as they are dealt with by a
separate departient.

Send your quaues to the Editor, PRACTICAL WIRELESS,

George Newnes, ow%r House, Southampton sheet,

Strand, London, Wcz he Counou must be enclosed
with every query.
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like to screen this valve, but remember
reading that aluminium paint is unsuitable
for some reason or other, Is there any
means I could adopt to screen this valve so
as to avoid buying a new one ?’—L. B, P.
(W.1).
T may not be necessary to screen the
entire valve, but only the lead to the
top cap. You can use screcned sleeving
for the purpose. On the other hand
radiation way take place from the top
cap and this can be avoided by using a
sereened top cap connector. Alternatively,
the entire valve may be screened, cap as
well, by using one of the special eylindrical
metal valve screens. These ave in two parts,
one of which is mounted on the chassis or
baseboard and the other pushed over the
top after the valve has been inserted into
the holder. Both the screen and the
screened top cap are obtainable from
Messrs. A. F. Bulgin.

Electro-musical Instruments

““ Can you tell me how the elecirie piano
or organ works? 1 have seen an advertise-
ment in an American paper for one of these
things which is supposed to give a remark-
able tone, and I should like to know the
principles upon which it works. I forget

the trade name of the job, but perhaps you
know the thing I refer to.””—T. P. (Swansea).
HERE are now several different types of
electrical-musical instrument. In oné
the vibration of strings is picked up by elec“f
tro-magnets and then amplified ; in anothef
mlcrophones are used to pick up the sounds,
whilst in yet another the musical sounds
are reproduced eclectrically by means of
oscillating valves or toothed metallig
dises rotating near electro-magnets. It i§
claimed that the oscillating valve circuit
produces the best tone, and by special tone
circuits various effects may be m'oduce(Ll
The question of harnionics is receiving
special attention.

Cat-radio Aerial

‘“ Can you tell me which is the best car-
radio aerial to use? I have seen them op
top of the cars and also underneath, whilst
one car had a vertical rod sticking up from
the bonnet. What are the differences
between these, and which would you re-
commend for normal use?”—G. M. C.
(Rothesay).

HE under-chassis aerial is supposed to

pick up more noise or at least to be

in a position to do so, owing to the fact
that it is close to the ground beneath
which electrical wires and similar cables may
be buried. On the other hand, the roof
aerial may prove directional and thus give
rise to some peculiar effects when on a
long journcy during which your direction
changes frequently and when you are
receiving a weak station. The vertical aerial
is non-directional, is probably simpler to
ervect, and if you use a telescopic arrange-
ment with well-connected joints, it may be
pulled out to provide adequate pick-up
and folded up when not needed.

Meter Correction

““In measuring A.C. with a simple meter
plus metal rectifier I understand there is
a correction needed. What is the exact
amount of this correction ? Does it depend
upon the resistance of the meter ? My
meter is 100 ohms and reads 1 milliamp full
scale. I have a special 1 mA rectifier for
use with it.”>—F. R. M. (Grays Thurrock).

HE correction needed is due to the fact

that the meter will give a deflection

proportional to the mean value of the
current passing through it, whereas, in
the case of an A.C. sinusoidal quantity,
the measurement required is the R.M.S.
(root-mean-square) value, which is greater
than the mean value and bears a constant
ratio to it of 1.11. Therefore, your 1 mA
meter will read "1.11 mA, R.MS. AC,
and the increase in the reading is actually
11 per cent.

“ Portable ¥ Aerial
““J am trying out a small portable for the
air-raid shelter, and have heard that a
flexible steel rule may be used for the
aerial. There seems to be a good idea
behind this, but I wonder if a metal case
rule is suitable, as the rule will be electrically
connected to this. However, perhaps you
can )he)p me in this eonnection.”’—R. L. A.
(E.8).
HE idea is perfectly sound and we have
mentioned it in these pages on several
occasions. If the holder is metal you can
attach a strip of insulating material to it
and use this as an anchoring device, or
there may be no need to take such steps—
depending upon the method of mounting
you intend to adopt.

1
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The coupont on' page 81 must be i
attached to every query. i
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rans} .. — AW4D
Mains Operated. zmn?pollfal Igr;l‘}nu(e (bf‘D]) l'cn) J - :\';‘I‘T%

Two-vaive : Blueprints, is. each. imple- um: ree | SG ‘l"uu) wne ‘33 VM2
AC Twin (D (Pen), Pem) .. — gywrs Ecgonylestadeitieo(80. B, Lo o
A'C-D.C. Two (G, Pow) - (LT U O S A R ol LIS
Selectone A.C. 1(,adlo"mm Two $G, D, %,9' gndard ¥threo WML

(D, Fow) = pwin (08 Threcb?s)(‘ D Trans) oL Mar.'35 W33
Three-valve : Blueprmls 13 ea"‘u. 1935 £6 6s. ..u,tuy Throe (S(:' )
Doulle-Dioda-Tricde Flirce (N“l' D, Pen) ! s WML

Pen, DT, Pen) . — PwW2s  ppp Thleg,‘(‘l’( n, I) lcn)‘ i o 1} c;
D.C. Ace (SG, D, P(‘“) ao o = PW25  Certainty Three (5G, D, Pen) .. —

A.C. Fhree (3G, D, Pen) . 5 PW29 Minitube Three (3G, 'D. Trans) . L Oct. '35 W MS%
A .C. Leader (LIF l'en D, 1’0\\) 7.1.39 PW3iC  A)-wWave Winning Three (SG, D )

1).C. I'remier (HF Pen D Pen) —— PW3s13 Pen) i = WM10)
Ubigne (HF Pen, D (Pen). Pen).. 2873t  PW36A  Four-vaive : Blueprints, 16, 6d. each

l\lipe':](;d ‘\Iajns Threc (HL Pen, D, _ R g‘])lqr‘li?“rx(\;'stn 1])(01)(’}‘1-)“5) - - ﬁgi‘?’?
F.J. Cammrs A.C. ADWave Silver seli- (’oggdu():.(i i our (sﬁ n. Il‘ R

Sonvenir Three (¥ Pen, D, Pen) 11.5.35 PW350 Class 17) . Aug. "33 WMs3L
“All-Wave™” AC. Three (1), 2 Lucerne Straight Four (3G, D, ’

LF (R.C)) = 1wsd LF, Trans) WM350
A.C. 1936 Sonotone (HF Ten, 11 £5 53 Batfery Fonr (H]" D, 2 LR p,,;, '35 WMB3S1

Pen, Westector, Pen) R W56 pe 11K, Four (3G, 8G. D, lu:) Aar. '35 WM3st
Mains’ Ttecord All-Wave 3 (717 The Auto Straight I‘our (F ten,

Pen, ), Pen) = LAk HE I'en, DDT, Pen) Apr.'36  WMi0}
AU-Workd Ace (FIF Pen, D, Peny  28.8.37  PWBU  Fiya-vzive : Bluehrints, 15, Gf. each,

Four-vaive : Blueprints, 1s. each. super- qu‘l.lly Five (2 LI, D, RC,
A.C. Fary Four (8G, 8G, D, Peny.. — PW20 "Fans) o= WM320
A.C. Fury Four Saper (84, SG, D, Class b Qusl l(llad) ne @ bG D Ll'

Pen) id o . . — PW3iD Class 1) - WM344
A.C. Flall-Mark (FFy Pen, 1), ) New Class B Inc (2 SG l) LP

Push-Pull) . = .. 24737 rwis Class B) . C . —-— WM310

October 7th, 1939

Thesc Blueprints are drawn ful!l size.

Copies of appropriate issues contajning descrip-
tions of these sets can in some cases be supplied at
the following prices, which are additional to the cost
of the Bluepr mt A dash before the Bluepx iut Number
indicates that the issuc is out of p

Issues of Practical Wireless ... 4(1 l‘osl Paid

Amateur Wireless .| 1, =
Praetical Mechanics 7(]. o
Wireless Magazine . 1/3

The Index letters which prccede the Blueprmt
Number indicate the periodical in which the descnp
tion appears . Thus P.W, refers to PRACTICAIL
WIRELESS, AW, to Amateur Wireless. P.M. to Prac-
tzcalMechamcs W.M. to Wireless Magazine,

Send (grererably) a postal order to cover the cost
of the blueprint and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELESS Bluepring

Dept., George Newnes, Ltd., Tower House, South-
ampton Street, Strand, W.C.2
Mains Operales
Two-valve : Blueprints, 1s. each.
Consoclectric Two (D, Pen) A.C. — AWL03
Leonomy AC. T'wo (D. Trans) A.C. — WM286

Unicorn A.C.-D.C.
Three-valve :

Two (1. Peny
Blueprinis, 1s. each.

WM3Ht

Home Lover's New All-clectric

Tiiree (3G, D, Trans) A.C. - AW333
Mantovani A.C. Three (HI' Pe n

D, Pen) . o WM37¢
€15 1%, 1936 A.C. [.mho"nm

(HIr, D, Peny .. Jan. ‘2B WMIDL
Four-valve : Blueprints, 1s. 64. each.
All Metal ¥our (2 8G, D, Pen) .. Julfy "33 WM32)
Harris’ Jubilee kndm"mm (ur

Pen, D, LF, 1) . May '35 WM386

SUPERHETS.

Battery Sets : Blueprints, 1s. 6d. each.
Modern Super Benior S s — WM37H
*Varsity Four 8 . . Oet. 35 WAI305
The Request All- W aver . o June 36 WMioT
1935 Super-Iive Batiery (\upr-rhut) — WM379
Mains Sets : Blueprints, 1s. 6d. each.

Heptode Super Three A.C. . May 'S WM350
“W.A” Radiogram Super A.C. — WHM366
PORTABLES.

Four-valve : Blueprints, 1s. 6d. each.
Holilay Portable (8G, D, LI,

Clasg B) . B 2 — AW303
Family Yortable (lll< D. RC,

Trans) . as — AW4T
Two H. l' Tortable {2 SG, b,

QP21) o 10 — WM363
Tyers Portalile (\(‘ D, 2 Trans) —_ WAI367

SHORT-WAVE SETS—Battery Operated.

One-valve : Blueprints, 1s. each.

S.W. One-valver for America .. 15710.38  AW{29
ome Short-waver — AWi52

Two-valve : Blueprints, 1s. each.

Uttra-short Battery Two (Su, det,

Pen) . . Iey. 36 WM402
Houte-made Coil Two (l) Pcn) - AW{140
Three-valve : Blueprinis, 1s. each.

World-ranger short-wave 3 (D,

R.C. l‘mm) - — AW355
Experimenter’'s S-metie ‘leb (])

1rang, Super-regen) .. 30.6.34 AW133
The Carticr short- waver (G, D, I) July 785 WHM3B0Y
Four-valve : Blueprints, 1s. 6d. each.

AW, short-wave  World-beater

(MEF len, D. RC, ']'mns) g _ AWi138
LEmpire short-waver (8G, D, RC,

‘Trans) — WM313
Standard loux valver Slhort-waver

(8G, D, LF, 1) 22.7.39 WMs33
Superhet : Blueprmt, 1s. 6d.

Simpliticd Short-waver Super .. Now. '35 WM3s7
Mains Operated.

Two-valve : Blueprints, 1s. each.

Two-vulve Maing Short-waver (D .

Peu) A.C. _ AWd4bHE
‘WM. Long- wave Converter .. - WH38Y
Three-valve : Blueprint, 1s.

Smigrator (SG, D, Ten) AC. .. — WME52
Four-vaive : Blueprint, 15. 6d.
standard Four-valve A.C. Short-
waver (8G, D, RC, Trans) .. Aug. '35 WM3I1
MISCELLANEOQUS.
S.W. One-valve Convertor (Price

6d.) - AWa29
Enthasiast’s Power Amphhcr (1 /6) -— WMass7
Lhtcnu s b-watt A.C. Awplifier

(1/6) WM302
Radio Unit (2v. ) for WM392 (1/ -) Nov. L35 WMEDS
Harris llcctm"lam battery am-

plitier (1/-) - WM399
De Luxe Concert A.C. “Electro-

gram (i/-) . Mar.'36  WM403
New Style Short-wave Ad@ptu

(1/-) .. —_ WM3s8
Trickle ¢ h.urvnr ((ul Yy .. Jan. 5, '35 AW462
Short-wave Adapter (1/-) .. — AW456
Superhet Converter (1/-). . —- AW4ST
L.1L.D.L.C. Short-wave Convertcr

(1/-) BMay 38 WM403
Wilson Tone Master (l/) L June’s WM406
The W.D. A.C. Short-wave Conn

verter (1, ) .. B — AVM408
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CLASSIFIED ADVERTISEMENTS

Advertisements are accepted for these
columns at the rate of 2d. per word. Words
in black face andfor capitals are charged
double this rate (minimum charge 2/« per
paragraph). Display lines are charged at
4/- per line. ] advertisements must be
prepaid.  All communications should be
addressed to the Advertisement Manager,
“ Practica) Wireless,” ower House,
Southampton Street, Strand, Londen, W.C.2.

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Secondhand, etc.

OUTHERN RADIO WIRELESS BARGAINS.

All goods previously advertised still avallable,

No price increase—Southern Radio, 46, Lisle Street,
London, W.C. @Gerrard 6653.

v UXHALL.—AIl gom_ln previously advertised are
E still available ; .send now for latest price list,
free.—Vauxhall Utilities, 163a, Strand, W.C.2.

o -

BUSINESS AS USUAL

PREMIER

* RADIO x

REPLACEMENT VALVES FOR ALL
SETS

All types in stock at Jow prices.
| PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS

Tac-rperating the Premer 3-Band R.W. Coil.  11-80 Mﬂ.res
without coil changing. Each Kit iy complete with all cam-

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs, British, American, any

make. 24-hour service, moderate prices.—

Sinelair  Speakers, Puilteney Terrace, Copenhagen
Streets, London, N.1.

I.8. REPAIR AND REWINDING SERVICE : 24-
hour service. Sec below :—
REPAH{S to moving coil speakers a speciality.
New cone assemblies fitted. Speech coils and
fiekds wound or altered. Mains transtormers, chokes,
climinators and vacunms repaired, prices quated.
Bpeaker transformers, Class “ B 1.F. transformers
and pick ups rewouud at 4s. each, post free. Discount
tridle. Lkistimates free. Gaarauteed satisfactlon,
L.8. Repair Service, 5, Balham Grove, London, 3.W 2.
"Phone : Battersea 1321,

NEW LOUDSPEAKERS

3 OO SPEAKERS from 6/6 each, P.3. and
’ energised 4in. to 14in., including several
Kpoch 18in.—Sinclair’ 8peakers, Pulteney Terrace,
Copenhngen Street, London, N.1.

NEW RECEIVERS, COMPONENTS
AND ACCESSORIES

4 QTAND-BY ” Crystal Set. Specified eoll 2s,

case ., or complete kit of parts 103, 3d., post
free.—T. V. 'fhompson and Co., 176, Greenwich High
Road, 8.E.10.

CABINETS

and 2-volt valves. 3-Band 8.W, 1 Valve
Kit, 14/D. 3-Band 8.W. 2 valve Kit 22/8.
DE LUXE S.\W. KITS

Complete to the last detail, including all Valves and
coils, wiring diagrams and lucid instructions for
building and working. Each Kit is supplied with a
steel Chassis and Panel and uses plug-in coils to tune
from 13 to 170 metres.
1 Valve Short-Wave Receiver or Adaptor Kit.. 20/-
1 Valve Short-Wave Superhet Converter Kit.., 23/-
1 Valve Short-Wave A.C. Superhet Converter

Kit R ) e 2613

29/~

2 Valve Short-Wave Receiver Kit... .. ..
3 Valve Short-Wave Screen Grid and Pentode

it . 0 e -1
PREMIER BATTERY CIHIARGERS. Westing-
house Recufleation. Complete. Ready for use. T'o
charge 2-volts at } amp., 11/6: 6 volts at i amp.,
19/- ; 6 volts at 1 amp., 22/6 . 12 volts at 1 amp.,
2416 . 6 volts at 2 amps., 37/6.

MOW READY
PREMIER 1910 CATALOGUE

111 PAGES - - - - PRICE 6d.

Qver 20 Pages of British and U.S.A, Val%n Data,
Receivers, Amplifiers, Components.

GET YOUR COPY TO-DAY !

ALLPOSTORDERS TO : Jubilee Works, 167, Lower
Clapton Road, London, E.5. Aihersg 4723
CALLERS TO: Jubilee Works, or our NEW

PREMISES, 169, FLEET ST,, E.C.4. Central 2833
\cr 50, High Street, Clapham, S.W .4, Macaulay 2381‘,

A CABINET for Every Radio Purpose,

YONVERT Your Set into a Radiogram at Minimum
Cost ; surplus cabinets from noted makers under
cost of manufacture (undrilled), 30/~ upwards ; motors
at wholesale price.
NDRILLED - Table,
cabinets from 4/6.
NSPECTION Invited ; .photos
customers.
. L. SMITH and Co., Ltd., 289, Edgware Road,
W.2. Tel.: Pad. 5891,

console and londspeaker

loaned to country

MORSE EQUIPMENT

ULL range of Transmitting Keys, Practioe Sets
Oscillators, Recorders and other Rudio Telegraph
Apparatus, designed and. manufactured by T. R.
MckElroy, World Champion Telegraphist. Abso-
lutely first-elass construction. Send 2d. for 64-page
general catalogue.—Webb’s Radio, 14, Soho Street,
London, W.1. 'Phopo : Geprard 2089.

NEW RECEIVERS AND CHASSIS

RMSTRONG Company can give delivery of
practically all 1940 Radio chagsis.
RMSTRONG recommend the two following
economically priced. powerful chassis, suituble
for receiving North and Scottish Emergency Truns-
mitters,
RMSTRONG Model
Radfogram chissis
output. Price 8 gns.
RMSTRONG Model AWI93PP—9 valve All-wave
Radiogram chassis with Radio-frequeney pre-
amplitief and 8 watts-push-pull output. Frice 10 gns.

AW38—8-valve All-wave
with ¢ watts push-pull

- | A BMSTRONG Models AW38 and AWG3PP are

both eflicient on the important 16, 18, 25, 30,
and 50 metre short-wave bands,

RMSTRONG have illustrated Catalogue describ-
l A ing above chassls and many others of equal
interest.
ARMSTRONG Company announce that in accord-
h

ance with their policy of fair trading, prices of
ig will not be increased until absolutely necessary.

SHORT - WAVE. TRANSMITTERS

RMSTRONG Manufacturing Co. {Head Office),
A Warlters Road, Holloway, London, N.7.

ARGEST range -of Trawsmitters, Kxeiters and
Speech  Amplifiers, Nole Agemts for famous
HALLICRAFTENS productions. ‘Transmitter models
from £8 to £220, Full stock.of components, including
coruplete range of Eddystone Condeusers, ete. 60-page
catalogue 2d.—Webb'’s Radie, 14, Soho Street, Loudon,
W.1. ’Phone: Gerrard 208Y.

COMMUNICATION RECEIVERS

FIN EST selection in the country. Bole Agents for

famouns HALLICRAFTERS Rereivers, ranging in
price from £10 to £150. Attractive easy terms. Demou-
strations at our London 8howrooms, 60-page Catalogne
past free 2d —Webb's Radio, 14, S8oho Street, London,
W.1. ‘Phone: Gerrad 2089.

MISCELLANEOUS '

0,000 AMERICAN, English, Canadian, Books,
5 ’ Magnzines, Radio, Short Wave, every-

thing. Samples 25, Gd. Catalogues 3d.—P. W.
Final, 15, Nashleigh Hill, Chesham,
EADPHOMNES. Reconditioned and guaranteed.

4,000 ohms. Brown, G.E.C., B.T.H., Sterling,
Western Electrie, Siemens, Brandes. 5/- per pair.
Otlher reliable makes, 2/6 pair. Postage 6d. Télc-
funkan, lightweight, adjuatable, 7/6 per pair. Wegtern
Electric, single eurpieces, 2,000 olus, 2{-. Postage 3d.
GRVSTAL with silver cats-whisker, 6d. Complete

detector parts, 1/-. Glass tube detector on
ebonitg Lase, 1/6. Postage 1}d,—Post Radio Supplies,
328, Upper Styeet, London, N.1.

Practical Handbooks for the
Modern Handyman

THE HOME
MECHANIC
SERIES

This series of practical handbooks is
designed specifically to help-the amateur
mechanic or craftsman. Each volume is
simply written by an expertand profusely
illustrated with photographs and dia-
grams.

I. Accumulators.

2. Motor-car Upkeep and Over-
haul.

3. The Home Woodworker.

4. Model Aeroplanes and Airships

5. 25 Simple Working Models.

6. The Handyman’s Enquire
Within.
1. Simple Electrical Apparatus

and Experiments.
9. Toy Making for Amateurs.
k1. Lathe Work for Amateurs.

2. House Decoration and Paint-
ing.
IS. Power-driven Model Aircraft.
16. The Home Electrician.
17. Practical Leatherwork and
Allied' Crafts.
EACH M- NET (By post 1i2)

ASK YOUR BOOKSELLER to get you the book
or books you require, thus saving postage., Alternatively
send the form to the Publishers, with Postal Order (plus
postage), and the hook or books will be sent direct
to you.
- uY 'R N e PmY amd GEY (Y URY LRY RV (R0 FAN LY s ) LR
| To the Publisher,
GEORGE NEWNES,
Tower House, Southampton Street, Strand,
w.C.2.
Please send me by return the book or books
encircled below, | enclose Postal Order value
<+ as s o»which includes postage.
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This
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268

PAGES

unique
shows the eaay
secure,. A M.I C.E.,
A . M.I Mech.E, A M.I.EE.,
A MI.A.E, AMIW.T,
A.M.I.R.E., and similar qualifica.
tions. WE GUARANTEE—* NO PASS—NO
FEE.” Details are given of over 150 Diploma
Courses in all branches of Civil. Mech., Elec.,
Motor, Aero. Radio and Television En-
gineering, Building, Government Employ-
ment, eto,  Write for this enlightening Handbook

to=day FREE and post free.

British lostitute of Engineering Technology,
409, Shakespeare House, 17, 18, 19. Stratford Pl.. W.1

\




Commander-in-Chief of the
British Field Force
»

"VISCOUNT
GORT, v.c

By
Beverley Baxter, M.P.

MAN who can win the Victoria Cross, three D.S.O’s
A and the M.C. should not be alive—by the law
of averages he should have been killed half a dozen times !
Yet Viscount Gort, the subject of Beverley Baxter's vivid
and revealing article in the October STRAND Magazine,
won all these decorations, and is to-day Commander-
in-Chief of the British Field Force. Stern, brave and
purposeful, a soldier and the descendant of soldiers, he
has had an adventurous career, and this stirring pen-

a picture will enthral everyone who reads it.

Fiction in the October STRAND by :
MICHAEL ARLEN. H. C. BAILEY. DALE
COLLINS. GILBERT FRANKAU. WILL

SCOTT. W. TOWNEND, etc

Special photogravure supplement :
CHILDHOOD MOMENTS.

Mlustrations from etchings by Eileen Soper,” with a
commentary by Theodora Benson.

IN THE OCTOBER

STRAND

Viscount Gort on the
way to attend a levee M A G A Z I N E
at St. James’ Palace. -

Of all Newsagents and Bookstalls

George Newnes, Ltd.

Published every Wednesday by GEORGE NEWNES, LimiTeDp, Tower House, Southampton Street, Strand, London, W.C.2, and Printed in England by

THBE NEWNES & PEARSON PRINTING Co., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON & GOTCH, LTD. South.

Africa : CENTRAL NEWS AGEXOY, LTD, Practical Wireless can be sent to any part of the world, post free, for 17s. 8d. per annum six months, 8s. 10d.
Registered af the General Post Office as @-uewspaper and for the Canadian Magazine Post.
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Contento

Two-valve B.F.O. Unit

<>

Condenser Calculations

<>

High-frequency
Amplification

<

Thermion’s Commentary
<

Special Reaction Circuits
<<

Practical Hints

<

Give Your Own Concert!
<

Practical Television

<

Servicing—New Series

'Every Practical Wireless Service Man Should Have This Book

PRACTICAL ¥WIRELESS SERVICE MANUAL

By F. J..CAMM.

A Complete, Prictical and Up-to-date Work on the Testing of all Types of Wireless
Receivers. 288 PAGES and OVER 220 PHOTOGRAPHS, DIAGRAMS and PLANS.

From all Booksellers 5/~ net or by post 5/6 direct from the Publishers, George Newnes, Ltd. (Book Dept.), Tower House, Southampton Street,London, W.C.2
E ADYVT,
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GREAT NEW TECHNICAL PART WORK

PART

1

ouT
TO-DAY .

Every young man beginning a career

in aeronautics or changing over from

motor engineering should be certain
to buy it to-day!

THIS authoritative new part work is compiled under

the supervision of technical experts in close touch
with the very latest aviation practice in England and
America. It is absolutely comprehensive and of
invaluable assistance to GROUND ENGINEERS,
INSTRUCTORS, AIRCRAFT MECHANICS,
AIRCRAFT ELECTRICIANS, and all whose
livelihood is wrapped-up in aeronautics.

Every detail of repair and overhaul, dismantling,
inspection and reassembling is covered. Whether
the subject on which you require techmical and
trustworthy information deals with boost control,
hydromatic air screws, ignition screening, latest
de-icing equipment, operation and servicing of
accessories and instruments, vou will find it in
AEROPLANE MAINTENANCE & OPERATION:

AERO ENGINE CARBURETTORS.
Principles of Carburation. Automatic Boost Control. The Hobson AVT9S.
MB Carburettor, The Hobson AV70-M Carburettor. S.U. Carbu-
rettors. Rolls-Royce Carburettors. Zenith Aero Engine Carburettors, etc.
Al the above will be dealt with from the point of view of operation, main-
tenance, tuning, adjustments and repair,

ENGINE STARTING EQUIPMENT.
AERO ENGINE MAGNETOS.
AIRCRAFT ELECTRICAL EQUIPMENT.

Electrical Equipmeat for operating Wing Flaps and Undercarriages.
Flectrical Speed Indicators. Electrically Driven Fuel Pumps and Vacuum
Pumps. Rotax Weston Engine Indicating Equipment. Electric Genera-
tors. Electrical Fuel Contents Gauge. Navigation and Cabin Lamps.
ignition Screening for aero engines.

AERO ENGINE DATA SHEETS.
It is hoped in this series to cover most of the Engines given in the list below,
Readers will, however, appreciate-that_this list may be subject to modifi-
cation, should official requirements necessitate this.
Gipsy XH, Gipsy VI, Series I and Il, Gipsy Major, Series 1, Gipsy
Minor, Hercules, Taurus, Perseus, Kestrel, Dagger, Cheetan, Genet,
Lynx,’bconides, Pelides, Rapier, Cirrus, Mikron, Peregrine, Acronca,
Tiger.

VARIABLE PITCH - AIRSCREWS.

UNDERCARRIAGES AND TAIL UNITS.
Landing Legs. Lockheed Airdrauiic. Vickers Oleo Pneumatic. Turner
Olco Pneumatic. Dowty Oleo Pneumatic and Hydraulic. Aeropline
Wheels and Brakes—Dunlop—Palmer. Dowty Hydraulic Brake Contiol.
Pncamatic Brake Controls. Undercarriages. Dowty and Lockheed
Retraciable Systems. Turner Olaer System. Tail Wheel Units. Nut-
cracker Retractable Struts. Bendix Pneudrawlic Shock Absorber.

AIRCRAFT CONTROLS.

Controls for Wing Flaps and Undercarriages. Lockheed Hydraulic
Control System. Dowty Hydraulic Contrel System. ‘* Messier
Hydraulic Controt System. Dowty Hydraulic Accumulator—Rudder Bar
Differential Control System. Sperry Gyropilot—P.B. Deviator—Smith
Auteomatic Pilot.

INSTRUMENTS AND ACCESSORY EQUIPMENT.
AEROPLANE WIRELESS EQUIPMENT.
DE-ICING EQUIPMENT.

THE LINK INSTRUMENT AND RADIO PILOT
TRAINER, etc.

AEROPLANE %
MAINTENAN(E: OPERATION

YO BE COMPLETED IN ABOUT 40 WEEKLY PARTS

MAINTENANCE: OPERATION

A COMPRENENSIVE WORK
INTERESTED I CiviL o gl

AEROPIANE

OR MILITARY AIRCRAFT

DEALING WITH
SERVICING,
MAINTENANCE,
and REPAIR of

LEADING BRITISH
AND AMERICAN

AIRCRAFT and
AERO ENGINE
COMPONENTS

GIVEN 1N TS pany

DATA SHEET
GIPSY X1l ENGINE

F R E Each part throughout the work will contain

an Engine Maintenance Data Chart. With

Part 1, a Data Sheet'is presented dealing with the famous
Gipsy XiI Engine.

*

Over 1,000 specially approved '’ action “
photographs of operations and drawings)

also invaluable tables and data, etc.

GET YOUR COPY TO-DAY

Of all Newsagents and Bookstalls.

aeorge Newnes, Ltd.
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H. J. BARTON CHAPPLE, B.5t.

ROUND THE WORLD OF WIRELESS

Carrying On
HIE Radio Manufacturcers Association,
with a full realisation of the import-
ance of radio in onr.national life, has given
careful consideration to the situation and
has decided to do everything in its power
to carry on. Fhe various firms who are
engaged in Government work will do their
best to nieet the needs of the industry in
the supply of components and receivers. but.
it is pointed out, there must incvitably he
some inevease in price resulting from the
shortage of materials and various increases
in the price of raw materials, So far as
possible, however, every precaution will be
taken to keep such increases at a minnnuin,
and it is hoped that the public will realise
the reason for such increases.

Home Defence Receivers

EPLYING to a question in the House

. of Commnions recently, the Secretary
of State for War amnounced that the
trustees of the Nuffield Trust hiad agreed to
provide a number of broadecast receivers for
those in charge of anti-aireratt guns. search-
lichts and other home-defence units in
isolated arcag. The distvibution of these
receivers is being undertaken by the Navy,
Army and Air Force Institute. It is
understood that the receivers will be
battery-operated portables made by two or
three well-known manutacturcrs.

Westinghouse Moves
HI Westinghouse Brake and Signal
Company annownce that as from
October 9th their head oflice address is

Editorial and Advertisement Offices :
““ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand
W.C.2. ’Phone: Temple Bar 4363,
Telegrams : Newnes, Rand, London.
Registered at the G.P.O. as a newspaper and
for transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of ¢
practieal  ngture  sudable  for publication in
PrACTICAT. WIRBLESS.  Swch articles shovld be
written on one side of the paper only. und should
contain the name and eddress of the sender. Whilst
t the Editor does not hold himself sesponsible for
manureripts, every effort will be made to relurn
them if « sianped and addressed envelope 1s
enclused. Al correspondence intended  for the
Fditor should be addressed : The Editor, PRACTICAL
WIRELESS, GcorJe Nownes, Lid.. Tower House,
S,mlh.uuplon Street, Strand, W.(C.2.

Owing to the rapid progress in ‘the design of ;
wireless apparatus and to our efforts to keep onry i
readers intouch with the lutest developments. weqm' H
no warrady that apparatus deseribed in our
colinns is not the subjeet of letters putent.

Copyright in all drawings. photographs and
arlieles publisked in PRACTICAL WIRELESS is
specifically recerved throughout the covniries signa-
tory to the Berne Convention and the U.S.A.*%
Beproductions or tmitations of any of these wre }
therefore expressly forbidden. TRACTICAL WIKE.
L¥SS incorpurutes = Admateur Wireless.”
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Pew Hill House, Chippenhiam, Wilts. The
telephone number is Chippenham 2255-6-7
(three lines) and the tclegraphic address is
Fouraere, Chippenham. Thisis yet another
tirm who have moved their head oflice to
a “safe” area.

Radio-frequency Warnings
IT is stated that a system developed in
France for the sounding of air-raid
warnings utilises the novmal telephone and
other wiring systems, upon which high-
frequency earriers are sent. these operating
time-switehes and  other apparatus as
desired.

American Call-sign Change
FURTHER echange in the station
call-signs  of well-known American

broadeast stations is aunounced, this time

station W2XI. The new eall is WCBS,
which should be added to your list of

American stations.

Gracie to Broadcast

HE B.B.C. is pleased to announce that

Miss Gracie Ficlds is now sufliciently

recovered to arrange a broadeast. and she
will be heard in a progranunc lasting half
an hour on Wednesday, October ]Ith n
the Honie Service.

In this programme, CGracic Ticlds will
sing several of her favonrite songs, supported
by Billy Cotton and his Band.

News from WLW
HAS it been mentioned that: Wilfred
Ciuenther. co- -ordinator of television
and faesimite at WLW, is in New York City
on business having to do with those
subjects ? . . . that engineers are putting
{inishing touches on the beam antenna that
will funnel the 50,000 watis of Cincinnati’s
international station, WLWO, into a con-
centrated signal many times that strength ?
. . . that Arthur Radkey, of the WLW
educational department, is going to have
plenty to do in his spare time, as radio
imstrietor at both the TUniversity of

‘Ciucinnati and the Cincinnati College of

Musie ? . that Wilda Hinkle, whose
ancestry is part Cherokee Indian, played
Pocahontas  on WLW’s  “ American
Parade ” recently ?

More Foreign Language Broadcasts
N addition to news in Greek, from 6.15
to 6.30 on GSC (9.58 mne/s—31.32
metres), directional on Arabia, Near East
and EFast Afviea; and GSP (15.31 me/s—
19.50 nietres), divectional on Arabia, Near
Yast and North. North-West and ast
Africa, the B.B.C. has also introduced

news in Czech and Polish, These are
broadcast daily on short waves as follows :
News in Czech: 145 to 2 pam.
(G.M.T.), on frequencies GSW (7.23 me/s
—11.49 metres)., and GSK (11.86 mec/s—
25.29 metres), directional on Iurope.
News in Polish: 215 to 2.30 p.an.
(G.M.T.), on frequencies GSW (7.23 mc/s
—41.49 metres), and GSE (11.86 me/s—
25.20 metres), directional on liurope.

British Industries Fair
HI: Department of Overscas Trade
announces that the British Industries
Tlair. which was to have been held in
London and Birmingham in February,
1940, is cancelled.

TJIe cameraman took this photograph of Peter
Grant while the WLW news commentalor, jaws

clamped on pipe, was deeply occupied with his
scripl.  He goes over each sheet carefully, reading
sand re-reading certain words and senlences, i
cafing pauses, deciding what reading fone will
be most cffective. e is heard on daily broadcasts
al 11 p.m. ES.T., and on the weekly ** Sunday
Evening Newspaper of the Air " at 6.30 p.m.,
E.S.T.

Institute of Wireless Technology
H1I offices of the Institute of Wireless
lechnology have beenn removed to
25, Firs Drive, Paimers Green, London,
N. 13 and it is announced that examinations
will be held only ouce a year.
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CONDENSER CALCULATIONS

By the Use of the Tables Compiled in This Article Many

Tedious

HOICK of the capacity of fixed
condensers i1 a wireless circuit,
though usually not very critical,

has to be made with due regard to the
function which each condenser has to per-
form ‘and to the valucs of the other com-
ponents with which it is associated. This
usually means a small amount of calcula-
tion—mnot of a very elaborate nature—
since some very useful rules of thumb
have been cvolved to stmplify these caleu-
lations to the lowest terms.

Before dealing with some of these simple
rules there are one or two types of calcula-
tion which cvery constructor has to perform
on occasion, and which can be further
simplified for him in ways to be described.
For example, having ascertained that a
fixed condenser of a particular capacity is
required in a certain position, the con-
structor may find that he has not just the
right size in his possession. If, however,
he happens to have a selection of other
sizes at hand, it is quite possiblc that he
may be able to make up the required
capacity by using two or more condensers of
smaller or even larger value.

Combinations

In the case where the condensers avail-
able are smaller than the required capacity,
all that is necessary is to select two or more
condensers whose combined capacities
when added together make up the total
required, and to connect them all in parallel.
For exaniple, a 2 mfd. bypass condenser
could be made up of two 1 mfd. condensers
in parallel.

But supposing all the condenscrs avail-
able are larger than the desired value—
how can a smaller capacity be made up ?
The aunswer is, by connecting two or more
condensers in scries, and it is here that the
first small calculations are neccssary. The
actual formula for finding the capacity of
two condensers in series is to multiply the
two values together and to divide the
result by their sum, and for three con-
densers the calculation, though no more
difficult, is a little more complicated. More-
over, since in order to obtain the desired
value it niay be necessary to work out the
capacities of several different combinations
and select the nearest to the required
value, the process becomes a little more
tedious.

A Helpful Table ' 1

The attached Table (1), however, re-
duces the amount of caleulation very
considerably. It consists of two eolumns,
the first of which is headed “ Capacity in
mfd.””, and the second ‘Reciprocal.”

TABLE 3.
OF IARGE DBYPASS CONDENSERS.
Reactance (olims).

REACTANCE
Capacity.

(mfd.) (approx.)
at 50 eycles, «t 100 cycles.

.25 13,000 6,500
B 4,500 3,250
1.0 3,250 1,600
2.0 1.600 800
4.0 800 400
8.0 400 200
12,0 250 120
25.0 120 60
80.0 50 25

Condenser

Calculations

To find the capacity of any combination of
condeusers in series it is first of all necessary
to write down the number in the * Reecipro-
cal”’ column corresponding to cach of the
condensers. These numbers inust then be
added together, after which the combined
capacity will be found in the first colunmmn
opposite the number in the ‘‘ Reciproecal >’
column corresponding to the sum of the
reciprocals already obtained.

For example, suppose that two conden-
sers each of .01 mfd. are counected in
series. The reeiprocal of .01 from the Table
is 100, and as there are two such condensers
we must add another 100 giving a total of
200. The capacity in Colmmun 1 correspond-
ing to 200 in the ““ Reciprocal ”” column ig
005 mid.

TABLE 1,

Capacity in mfd. Reciprocal.
L0001 10,000
00015 6,666
0002 5,000
00025 4,000
.0003 3,333
L0004 2,500
L0005 2,000
L0006 1,666
001 1,000
0013 666
02 500
L0025 400
003 333
004 250
.005 204
006 166
W01 100
.02 50
05 20
1 H
2 5
25 4
D 2

It will probably happen that when the
sum of the reciprocals has becn obtained it
will be found that there is no number in the
 Reciprocal ” column exactly correspond-
ing to this figure, but in these circuinstances
the nearest figure must be taken. This does

TABLE 2.
MINIMUM VALUES oF L.F. CoUpLiveG.
CONDENSERS ¥OR VARIOUS GRID LEAK VALUES.

Grid Leak. Coupling Condenser.
(Megohns). (mtd.)

1.0 0006

0.5 012

0.25 A24

0.1 G

not very much matter for, as already
explained, the values of fixed condensers in
wireless ecircuits are seldom verv critical.
For cxample, a .01 and a .02 mfd. condenser
in series correspond to reciproeals of 100
and 50 respectively ; these two numbers
added together give 150. The nearest to
this in column 2 is 166, and this eorresponds
with a condenser of .006. Therefore a con-
denser of .01 mfd. in serics with a con-
denser of .02 mfd. can be considered as
approximately the equivalent of a .006
mtd. condenser, although, if the value were
worked out mathematically, their actual
capacity would be .0066. The error is only
about 10 per cent. which is of the same

order as the manufacuring telerance of

these small condensers.

Coupling Condensers
We now come to cases in which a little

will

be Avoided

caleulation is required to arrive at the best
value for a fixed condenser. This usually
oceurs in connection with the coupling con-
denser in a resistance-capacity amplifier,
A full discussion of the factors governing

TABLE 4.
REACFANCES OF SMALL COUPLING BYPASs
CONDENSERS.
Capacity, Reactance (ohms).
(i) (approx.)
at 50 cycles.  at 1,000 eycles.
001 3.250,000 160,000
002 1,600,000 80,000
003 1.100,000 50,000
04 ¥00.000 40.000
005 (50,000 32,500
006 500,000 25.000
K8 323,000 16,000
K 160,000 8,000
.05 5,000 3.250
.1 32,500 1,600

the design of such couplings is outside the
scope of the present article, and in any case
they have been dealt with beforc in these
columns, and, it must suffice to rexnark that
the liability to pass the lower audio fre-
quencies without scrious bass attenuation
suggests a fairly large capacity, while an
npper limit is set by the necessity of
avoiding choking the grid circuit due to the
inability of the grid leak to discharge the
coupling condenser rapidly -enough.

There is a fairly generally accepted rule
of thumib governing the size of such a
condenser. Bricfly stated, it is that the
capacity of the coupling condenser in micro-
farads multiplied by the resistance of the
grid leak in megohms should not be less
than .006, and it way also be added that
the grid leak should not be less than four
times the value of the anode load of the
preceding valve, and not greater than
.5 megohm, or such lower value as may he
recommended by the valve maker. (See
Table 2.)

According to this formula, therefore, the
correct size of condenser for use with a
.25 megohm grid leak would be .024 mfd.
as a minimum, but in actual practice a
rather larger value would be chosen such
as the standard .05 mfd. component.

Bypass Condensers

The next case is that of the bypass
condensers in smoothing and deecoupling
cireuits, and for automatic grid bias
arrangements. The requirement is that the
condensers shall have a low reactance to the
frequencies it is desired to bypass, compared
with the impedance to those frequencies

(Continued on page 96.)

TABLE 5.
REACTANCE OF CONDENSERS AT RAaDlO
I'REQUENCIES,
Capacity Reactance (ohms)
(mfi.) at 1,000 kefs at 200 Kefs

L0001 1,600 8.000
0002 800 4.000
L0003 500 2,500
L0004 400 2,000
L0005 300 1,500
.00t 160 800
002 80 400
003 50 250
001 40 200
005 30 150
.01 16 80
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~The 30/- Three

A Simple but Efficient Receiver which is Available in a Partially
Completed Form with Cabinet

UR range of inexpensive receivers is
obviously fulfilling a long-felt want,
and in an endeavour to pursue this

policy still further we have been looking
round and have found a very useful
nueleus for a three-valve receiver of novel
design which callers may obtain for the
low price of 10s. 6d., inclusive of cabinet.
This particular item is in the form of

parts supplied by FElectradix Radios,
and consists of a small cabinet, panel and
baseboard with three valveholders ready
vired. All wiring is completed, with the
exception of two very slight modifications,
and all that has to be done is to make these
two modifications, wind a very simple coil
and mount it, and the receiver is ready
for use. The total cost, including three
suitable valves, is just under thirty shillings,
and the receiver is then gnite a useful piece
of apparatus as it has one or two very novel
points.

Dealing first of all with the circuit, it
will be seen from Fig. 1 that this is a
standard R.C. coupled arrangement follow-
ing the detector-and-two-L.F. lines. A
special switch is fitted on the panel by
means of which the receiver may not only
he switched on and off, but the output
stage may also be cut out, so that the
receiver is antomatically operated as a
two-valver. In these days of econonmy this
ts, of course, a valuable point, as there are
many occasions on which two valves will
provide all the volume which is required.

The reaction control is effected by meaus
of a special moving-plate type of condenser
using the metal pancl as one plate and a
sheet of mica is supported to provide the
dielectric. A threaded rod gives control
over the moving plate and this operates
most effectively in providing the reaction
effects. The home-made coil has a suitable
winding, of course, to ensure that reaction
is smooth over the entire band.

Wiring Changes

As the receiver is supplied there is a
variable resistance fitted which will not
be needed with modern valves. There is
a flexible lead connected to the plunger

or moving element of this resistance. and
to eliminate the device this flex lead should
be cut off the plunger and the latter removed.
The end of the flex lead should then be
soldered to the lead joined to the top of the
resistance.

The second alteration which has to be
made to the wiring is the incorporation of
a grid leak and condenser. It will be seen

. when a receiver is
obtained that two
_ connections are made
to the grid socket of
the first valveholder,
and these must bo

unsoldered. A .0003 mfd. fixed condenser
must then be connected to the grid socket
and the other side of the condenser must
be joined to the two wires which have been
removed. The grid leak is then connected
between the grid socket and the L.T.
positive socket of the detector stage. These

with the paris,

On the left is the completed

receiver in the cabinet supplied

and on

right (Fig. 2.) the coil winding
arid connecting data.

the
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LIST OF COMPONENTS

Orne wired chassis and cabinet (Electradix). :

Five tixed resistances: 75,000 ohms, 100,000 ¢
ohms, two at 1 megohm, and one 2 megohms ;
(Dubilier, 1-watt type). . B

One .0003 mfd. fixed condenser, wire-end
or mica type (Dubilier or similar).

One D.210, one L.210, and one P.220 valve
(Hivac).

One 9-volt G.B. battery

One 120-volt FI1.T. battery

One 2-volt L.T. accumulator

¢+ One coil—see text. -~

} (Exide).

are the only alterations which have to be
made and all that now remains is to fit
suitable resistances in the four sets of clips
provided and wind the coil, when the
receiver is ready for use., The resistances
should have values of 75,000 ohms, 100,000
ohms, and two of 1 megohm each, and they
are inserted as indicated in the theoretical
diagram below.
(Continyued on page 101).
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.Fig. |.—~Theoretical circuit of tha 30/- Three.
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SPECIAL REACTION CIRCUITS

Suggestions for Improving the Results Given by the Simpler

Types of Reacting Detector Stage

Tis well known that the average detector
stage is very inefficient unless veaction
is employed. Without going into the

problems of negative resistance and other
technical details, it is sufficient to say that
if you eliminate the reaction circuit the
results given by the ordinary detector are
very little better than those obtained with
a good crystal detector. Apart from the
low sensitivity it is also found that sclec-
tivity is also very poor. As soon, however,
as reaetion is applied, sensitivity jumps
remarkakly and selectivity is also improved.

S

<

AL

=
v

Fig. 1.—This is a siandard reaction circuit, with
the reaction condenser earthed.

It is therefore desirable in a standard
detector stage to take steps to see that the
reaction circuit is as efficient as possible,
The normal dual-range coil such as is
commonly employed has a veaction winding
coupled to the grid winding, and a small
variable condenser is joined on onc side
or the other of this reaction winding, the
exaet position depending upon the design
of the coil. In Fig. 1 the reaction con-
denscr is on the earth side of the coil, and
in Fig, 2 it is on the anode side. In both
cases the results are identical, the first
method having the advantage that the
condenser may be mounted on a metal
pancl and a connecting wire thereby dis-
pensed with.

Medium Waves Only

Unfortunately, in many cases the reaction
cireuit is a compromise, owing to the fact
that the coil is wound to cover two wave-
bands, and the reaction winding is a single
coil dlsposed between the medium and long-
wave windings. Another disadvantage is
that it is essential to use one of the reaction
control methods shown in Figs. 1 or 2.
'The institution of a single programime on]V
by the B.B.C., however, has led to an
inerease in the use of medium waves only,
and in the special receivers which we have
recently described a single waveband coil
has been specified. When the tuning circuit
is simplified in this manner one is provided
with greater scope for experiment in the
reaction circuit and there are several
interesting schemes which may be-tried out
in the interests of improved efficiency.
With the need for economy in receiver
construction and operation, any simple
means of increasing efficiency is of great
importance and accordingly the following re-

action circuits should appeal to those who
are experimenting with the single waveband
type of receiver. In the first casc a differ-
ential reaetion condenser may often be
used to replace a single ty pe of condenser,
with a great improvement in results. In
Fig. 3 is the usual type of detector stage,
with an anode by-pass condenser (. T}m
is in parallel with the reaction cireunit, and
thus when the reaction condenser is at zero
the effective by-pass capacity is that pro-
vided by condenser C. As the reaction
condenser is operated, however, the capacity
ot that condenser is applied in parallel with
that offered by the condenser just nien-
tioned, and thus the total by-pass capacity
is continually altered. With the differential
condenser, however. the by-pass capacity
is constant, as the movmor plates mesh with

Fig. 3—The anode bypass condenser is in parallel
with the reaction circuit.

Fig. 4—The Hartley reaction circuit utilises a
tapped coil,

-

i
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Fig. 5,—A simple reaction circuit which does not
need a reaction winding or coil.

By W. J-DELANEY

one section of the condenser as they unmesh

from the other set of plates and the total
capacity ifrom anode to carth is thus kept
constant. This improves efficiency.

Hartley Reaction

A form of reaction which is commnionly
employed in short-wave receivers, but
which cannot be used with standard
broadcast, coils owing to the absence of the
necessary tapping point on the coil, is that
known as tke Hartley, depicted in Fig. 4.

i1
i

v

Fig. 2—~—In this circuit the reaction condenser is
not ecarthed direct. but the arrangement is
identical 10 Fig. 1.

Here the reaction condenser is joined to
the lower end of the tuning circuit and the
carth return is taken to a point on the
tuning coil. Theoretically this point should
be the exact electrical centre of the coil,
but it is sometimes possible to use a point
slightly off centre with advantage. Tk
coil may be provided with tapping points
or a shiding contact may be provided on
the coil. The disadvantage of this type of
circuit is found in the faet that both the
tuning and reaction condensers are ““up
in the air,” or, in other words, cannot be
mounted on an earthed metal panel. Tt
may also be found that hand-capacity
effects may prove troublesome unless a
sereened panel is placed between the con-
densers and the control knobs.

Aerial Reaction

Anothew reaction circuit which was at
one time popular, and. which may often be
cmployed when a coil is used which is not
provided”with a reaction winding. is that
shown in Fig. 5. Here the reaction con-
denser is joined direct between anode an:l
the aerial terminal. This arrangement also
suffers from the defect that an ecarthed
metal panel cannot be used unless the
reaction condenser is cfficientlv insulated.
The control offered by this type of cirenit
is very effective, but tuning points will
shift on the dial due to the by-passing
effect of some of the signals via the anode.
This arrangement generally operates most,
effectively when a separate aerial coil is
used, this then performing the dual funttion
of aerial and reaction windings.

(Continued on page 96
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Hire-purchase Problems
UDGE HILDYARD, in Nottingham
County Court, asked the Press to make
known the fact that leave to obtain posses-
sion of hire-purchase goods must be obtained
from the Court. “ There are hire-purchase
agreements which primarily do not come
under the new Aect, and primarily the
owners of the goods could take j:08session.
They must not do that now without our
leave. If they do take them without leave,
there will be very serious difficultics.”” A
solicitor pointed out that there was an
impression amongst men in the street that
they could dodge payment under the new
emergency regulations. The public were
heing led to believe that they could avoid
payment of everything and that the Court
would protect them because of the war.
The whole point of the Act is to protect
those who are unalile to pay because of the
war, Many firms have, of course, revised
their hire-purchase arrangements. These
reduce the hire period to a maximunm
of 12 months, and increase the deposit to
15 per cen', of the total hire-purchase
price.
There have, of course, been a number of
price increases.

The Only Weekly Radio Journal

PACTICAL WIRELIESS is the only
weekly journal devoted to amateur
radio. It was the last in the field, and it
remains the last. It is to carry on. It is
not going to be.easy in these times of cen-
sorship and paper shortace. Readers ninst
become accustomed to thinner issues.
We shall maintain our staff of regular con-
tributors, and carry on the free service of
PricTicAL WIRELESS receivers. Notwith-
standing rise in costs, it is not our intention
to increasc the price of the journal. Readers
may, therelore, look for Pracrican Wirz-
LESS cevery Wednesday morning as unsual,
and the only slight duty they have to per-
form to ensure this is to place a regular
order for it with their newsagents. This will
avoicl waste copies which in war-time every-
one 1is anxious to avoid. Pracricarn
WireLESS is the only weekly link between
the amateurs, the trade, and the latest
news. Uiless you order it regularly you
may lind the link which ties you to the
journal broken one week. 1t is a small task
which you have to petform. You will
agsist us as well as yourself if you slip
round to the newsagent now and order
your copy to be delivered each week.

Winston Churchill

O living Englishman—perhaps no living
man—commands to such an extra-
ordinary degree the ear of the whole world
as Winston Churchill—soldier, journalist,
author, historian and statesman. He has
served in six wars, and held almost every
high oftice Britain can offer to a statesman.
He is the author of works which would
malke him world-famous even if his energies
had been confined to authorship alone, and
whatever he writes is eagerly read through-
out the knglish-speaking world and then
translated into many languages.
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It is sometimes forgotten that our new
Irirst Lord of the Admiralty served in the
South African War—that glorious episode
in British history which was illuminated by
the individual exploits of many daring and
resourceful Britons. Not the least of
these was young Winston Churchill who is
telling his own story of the cawpaign in
Tit-Bits.

Say it by Telephotography
RUSSIA to-day is much in the news.

Whilst the newspapers have been
busy dealing with the political situatian,
liowever, they have omitted to report a
scientific developinent in that country.
I refer to telephotograpliy.

It will soon be a common thing for
people in Moscow, wishing to send greetings
to friends or relatives in othev cities, to
send a phototclegram reproducing the
message in their own writing, judging by
the way in which the usc of telephotography
is developing.  Alrcady by the end of July
this year 120,000 more phototelegrains had
been sent and received, in Moscow than the
total number for the whole of 1938. All
kinds of materials are sent in this way,

from the plans drawn up by vavious
People’s Commissariats to letters and
cartoons. The introduction of telephoto-

graphy has also facilitated the sending of
telegrams in any language, whereas by the
standard method they had to be sent in
either Russian or Latin script.

To-day it is possible for Moscow to com-
municate by telephotography with 17
large cities of the Soviet Union; 12
of them arc linked with Moscow by
wire and, five by wireless, these latter being
the distant towns of Tashkent, Irkutsk,
Khabarovsk, Baku and Thilisi. An experi-
mental telephotographic system has now
been opened from Moscow to Alma-Ata, by
witeless, and from Moscow to Knibyshev,
by wire. In addition. the Scientific Re-
scarch Institute for Communications has
perfected a method of employing the photo-
electric cell for the transmission of pictures
in colour, excluding the colours pale green,
pale blue, and yvellow. An inspector in the
Exploitation Department of the Central
Telegraph Office in: Moscow, Uarov,- has
also invented apparatus which renders it
possible to reproduce and transmit tele-
photographic materials to several destina-
tions simultaneously, and this will be of
particular value in the transmission of
official telegrams, and materials intended
for more than one destination.

The Battery Shortage

OW that we have all returned to the
! bicycle, one section of our industry,
the battery makers, has been hard put to
it in supplying the sudden demand for rear-
light batteries and head-lamp batteries,
In some cases this has meant that labour
has been diverted from the manufacture of
wireless batteries, thus creating a tem-
porary shortage of them. I now learn,
however, that supplies are coming through.
The battery set has been a useful stand-by
during recent weeks, and I hear from people
i the trade that rather more battery sets
than mains are being sold. Nearly evervone
has now obtained a stand-by receiver, so
that in the event of a breakdown of the
mains they can still obtain the news. The
demand for our cheap battery blueprints
continues unabated.

Home Study

NOTHER feature of the black-out
and restricted entertainment is the

fact that thousands of people have now
turned to home study as a-form of recrea-
tion. Correspondence Schools report a great
increase in the number of students, and our
Boolk Publisher tells me that there has been
a run on our techmical books. Just a
rentinder that we issuc a catalogue free to
our rcaders. It seenis that now so

many people are engaged on making
munitions *‘ Practical Mechanics Hand-
book,”” and *“ Workshop Calculations,

Tables, and Formul®,” are proving best
scllers. Tt will be noted that the price of
these books has not been increased.

Readers’ Letters

N response to my appeal to readers who

are in the Forces to write to me, 1
have veceived a large number of letters
from mewmbers of the Navy, the Army, and
the Royal Air Force. I have replied
to all these letters, cach of which is
addressed from somewhere in France,
somewhere in Iingland, or somewhere on
the High Seas.

The Clubs

NE or two clubs inform me that it is
impossible for them to carry on,
and that they are closing down for the
duration of the war. I hope that they take
adequate steps to keep the records of the
club intact, and to either refund the bank
balance to the members, or to have it
banked in the name of trustecs. Someone
should be deputed to keep track of mem-
bers’ addresses, so that when the war
ends an up-to-date list is available. The
peaceful times of August seem far away.

- e
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NOTICEABLE feature of modern
short-wave receiver design is com-
pactness.  lmprovements in the
design of individual components and a
reduction in their physical dimensions,
together with the use of efficient and
effective screening, is largely responsible
for the improved appearance and per-
formance of present-day sets, and the
comparatively large cabinets so familiar
in the early days are not now seen.
Experimenters who are fortunate enough
to have a number of midget type compo-
nents to hand are provided with a wider
scope so far as the design and construction
of what may he termed ultra-compact
short-wave veceivers are concerned. The
majority, however, must remain satisfied
with standard components, and plan
accordingly.

Using Components on Hand

A most interesting all-the-year-romnd
field of experiment is open to all who cave
to participate, and who have a sufficient
number of modern and suitable com-
ponents on hand. We refer, of course, to
the construction of portable short-wave
receivers. Design problems can be studied
during the autumn and winter, and con-
structional work carried out together with
tests under home conditions, which will
enable modifications, if found desirable,
to he carried out.

Standard size components and valves
will enforee definite limitations. Neverthe-
less, it is possible to design and build a
guitable receiver, and yet keep the weight
down to a reasonable figure.

The subject must, however, be reviewed
in the right perspective, and not regarded
simply as a matter of building a set and
fitting it into a small box, meanwhile
hoping for the best. Such procedure
usually ends in disappointment.

Technical Requirements

The technical requirements of selectivity,
sensitivity, quality and volume are common
to all receivers, so also is ease of operation.
In the case of the portable, minimum weight
is of equal importance, as the task of
humping a heavy receiver about the
countryside is apt to damp one's en-
thusiasm. There are, for instance, two
sources of dead weight to contend with,
i.e., the H.T. battery and L.T. accumulator.

To design a portable receiver with a view
to the inclusion of standard size H.T. and
L.T. batteries is, on account of excessive
weight, absolutely out of the question.
It is, therefore, advisable to study the
battery problem and find a solution before
proceeding, once the type of circuit to be
used is decided upon. One of the specially
designed midget type H.T. batteries, and a
non-spill type L.T. accummulator of the
portable type are recommended.

The constructor is then assured as to
voltage and current requirements being
met, and at one and the same time reducing

PORTAELE

SHORT-WAVE

SECTION

SHORT-WAVE
RECEIVERS.

ii Technical Details and Censtructional
? Problems Concerning S.W. Portables.

the weight and physieal dimensions of the
set to a minimum otherwise impossible.

In addition to current, voltage and
weights data, a definite idea as to the
physical dimeusions is of vital importance.

In the case of the L.T. accumulator, a
compromise between amperage and size
must be arrived at, not forgetting the total
height, including the terminals. Manu-
facturers are always willing to supply sueh
information,

Choosing a Circuit

Choice of circuit is a matter for individual
consideration, but there is a comparatively
wide range from which to choose.

For example, a single-valve regenerative
detector ; detector and L.F. stage, using a
power valve or alternatively a low-con-
sumption pentode in the latter; a detector
L.F. arrangement using a class B valve; a

ST
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probable that the comstructor will desire
to use standard batteries on hand, for the
initial bench tests, yeb rest assured that
alterations to the carrying case will not
be called for when midget batteries are to
be used.

It is advisable to build up with card-
board or wood models of the batteries,
including total height to the top of terminals,
exactly -conforming to the dimensions
quoted hy the accumulator and H.T.
battery manufacturers, remembering in
the latter instance to allow for wander
plugs, and in both instances to arrange for
a reasonable amownt of clearance. Such
precautions are sometimes overlooked, and
carrying case modifications becone neces-
sary, or, worse still, a new one has to be
made.

Having all the necessary components to
hand, together with full size models of the
L.T. and H.T. batteries to be purchased
later, it is time to get out the drawing-
board and a sheet of drawing-paper.

Baseboard or Chassis

We may choose betwden two methods of
construction, i.e., baseboard and chassis.
Whilst the bascboard method is suitable,
the writer favours the chassis method
because it enables us to mount a number of
components, as, for instance, decoupling
condensers. and R.C.C. units or components,
underneath.

Only a very shallow chassis is necessary,
and may be in the form of a shelf let into
the sides or ends of the cairying case, th-

T I A %W F T
- ‘

First-hand news of her safety after having gone through the terrors of the Athenia sinking was the
cheering subject of the broadcast that Miss Barbara Rodman sent over-the air from Scotland.
Her parents, Mr. and Mis. Francis C. Rodman and her brother, Clarke Rodman, all of Garden

City, Long Island, are here seen in an N.B.C. studio lisiening lo the broadcast.
ground is announcer George

screen-grid valve as a detector followed by
a stage of L.F. amplification; or a more
up-to-date circuit incorporating H.F. and
L.F. pentodes, etc. Whichever type of
circuit is finally chosen will depend to a
certain extent upon the components
available. The most suitable type L.T.
accumulator and H.T. battery should be
decided upon, and their respective dimen-
sions. noted. There is, however, no need to
purchase them straightway, and it is

In the tack-
Hicks.

underside being lined with tinfeil. This
idca is most suitable when the box camera
type carrying case is used.

Before deciding as to the type of carrying
case, a few experiments in the form of
layout and general arrangement must be
undertaken. The chassis components can
be laid out, due allowance being made for
tuning, reaction and bandspread condensers,
clearances, etc.

({Cantinued on page ©6)
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Ehave seen in previous articles how
asystematic form of fanlt tracing
is to be desired, if time is to be

saved and reliable repairs effected. The
situation regarding a faulty receiver may be
summed up in the fact that something has
happened to the signal. There is one thing
in which the customer is interested. nanely
the restoration of the signal to its normal
condition, and the job of the serviceman is
to see that this is done. Obviously, there-
fore, the ideal plan is to check the signal
from the point at which it enters the
receiver and trace its path throngh the
varions stages until the speaker is reached.
If at any point the signal departs from
normal, then that part of the set can be
identified as the seat of the trouble. and it
is this function which is carried out by the
device known as an Analyser or similar
name. One of the most popular of such
pieces of apparatus is undoubtedly the
Rider Chanalyst, an Amerlcan device
which may be obt'tined in this country.
To enable the reader to understand the
met hod adopted with this type of apparatus
we give below a bare theoretical diagram

“%T |

“1'1 iL_}_L
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of the complete civcuit, from which it will
be seen that it is power-operated and
divided into several separate sections,

The Circuit

There is an H.F. and LF. channel; aun
oscillator channel ; an L.F. channel. an
electronic voltmeter and a wattage iudi-
cator. No matter how cowmplicated the
receiver, and irrespective of the valves
which are employed, the processes of fre-
quency conversion, rectification and antpli-
fication may all be accurately checked.
Yon can tell instantly if the signal 1s at its
proper frequency ; if it is being stepped up
as it should be ; if it is picking up hum ov
being distorted, and so on. It would take
up too much space to explain how each
section is nsed, but those who wish to obtain
fuller information may obtain an interesting
70-page book deseribing this particnlar
instrument from Messrs. Holliday and
Hemmerdinger. Suffice it to say that by
means of probes varions parts of a receiver
cirenit may be tapped off and applied to the
tester, or the output of a given part of the
tester may be similarly -applied to the

HF-1F CHANNEL

A Valuable Instrument for Fault Tracing is the
Chanalyst or Set Analyser. Here is a Desctiption
of One of the Best Known of These Devices

receiver, and the various functions thereby
accurately followed. As in a superhet the
most intricate part of the receiver is the
oscillator or mixer stage, it will be worth
while explaining fully how this particular
stage is checked by means of this individual
tester, although it will be appreciated that
it may be similarly checked by using a
separate signal generator and separate
test instrnments of the kind which have
been previously described in this scries.
The following notes are taken from the
Chanalyst service manual.

The Oscillator Stage

The first step is to sce that the oscillator
stage is developing the correct intermediat »
frequency, and this may be measured by
means of the Chanalyst or by means of a
similarly calibrated unit. Having done
this the dial of the tester is examined to
see that the I.F. is correctly denoted, if not,
then it is known that the oscillator align-
ment is incorrect, bnt if the setting is in
order, then it is known that dial tracking
and alignment of the oscillator are in order.

(Continued on following page)

cenTROL

- [ i_ _"*_'—I I T_r_.:;;\.— [———lr e f—- im es;i-{‘wﬁ
1’;—:** Ff?ﬁ - _:=iI“r—+ : l”_‘[*v
silikunaniil
s T L o 4L
[ ) I_L_L__
OSC CHANNEL E/Igf-’;fg'zg
= Y . =
s, %/F% [y
3 % - i'__[ i E{ -l' 5 l'__“ E—[‘ ,J " !
T ‘ i J S TL;_: ]
‘r_l.' _f; = ) I—
u_o_"_)( LE CHANNE — - f_ [ -4 7‘:;_! . AR

Theoretical circuit of the well-known Rider Chanalyst, an American fault-finder, which is available in this country.
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(Continued from previous page)

If a major discrepancy exists in the LT
peak at the anode of the mixing stage, then
it is necessary to search for the LF. signal,
which will indicate that the padder, trim-
mer, coil, earth connections, etc., niust be
examined in the mixing stage. If the I.F.
sighal is not present at the mixer anode.the
first step is to establish if the normal signal
is present in the mixing stage. If it is,
then the operating potentials applied to the
mixing portions of the valve elements must
be checked. This may be done with a good
voltmeter. If the valve is not oscillating
this will prevent signals from being properly
obtained. and the fact may be ascertained
by eonnecting the voltmmeter across the
grid leak joined in the grid circuit of the
oscillator..  There should be a voltage
developed across this leak if the valve is
oscillating. No voltage will indicate that
the valve is not oscillating and accordingly
the search for a fault is localised.

Weak Signal

If the signal is weak at the mixer anode
the various bias voltages may be checked
as well as the oscillator anode voltage, as
these materially affect the conversion gain
of the mixer valve. If there is no signal
at the LI. control grid, the trouble will
almost certainly be in the first L1V trans-
former, but the fact that it was present at
the mijxer anode will indicate that the
primary of the transformer is likely to be
in order, at least it will not be short-
circuited to earth or open-cireuited. Mis-
alignment of the primary and secondary
will, however, result in a poor transfer,
or complete absence of signal at the LI
stage. This test will also apply to the LI
anode, showdd a signal be found there but
not in the following stage.

Distortion

It is often found that the signal is present
all through the recciver, but at some
stage distortion sets in, and although the
use of ’phones or speaker following the
2nd  detector (or detector stage in a
“strajght 7 set) will enable such a source
to be traced in most cases, it will not be
possible to usc these in the HI. or LI
stages of a superhet. The special tuning
eye in the service instrument being re-
viewed will show such distortion, however,
but there is an additional feature fitted to
this particular instrument in the form of
ontput jacks in the H.F., I.F. and L.F.
stages so that a cathode-ray oscillograph
may be connected and the signal examined
visnally. A test oscillator i1s connected to
the receiver, and obviously this must be of
a tyvpe free from distortion, and then the
waveform of the signal at each point of
the circuit will indicate rapidly where it
departs from normal.  The cathode-ray
oscillograph is, in fact, a very valuable
accessory in modern servicing and its
operation is not difficult to waster if it is
at first used on simple circuits. A suitable
wave-form is obtained on the tube with the
particular input signal device being used
and this must hc made small enough to
take carc of the successive amplification
which takes placc from stage to stage.
The height of the wave will increase with
these signal increases or successive stages
of amplification, and overloading, frequency
distortion, drift and various other defects
will be secn where they would perhaps be
missed if ordinary audible forms of test
were adopted.

most, the set.
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SHORT-WAVE SECTION
(Continued from page 94)

Carrying Case Dimensions

Having decided on a suitable lavout
which inchides the batteries, and carefudly
measured the total height of the valves
mounted in their holders plus depth of
chagsis, a definite idea as to the dimensions
of the carrying case can be worked ont.

The length and width can be marked
direet on the drawing-paper, the chassis
components marked round also with a
sharp pencil, and the position of under-
chassis components shown in dotted lines.

Taking into consideration that all com-
ponents including dimensional models of
standard midget type batteries have been
arranged as desired, all clearances allowed,
and the carrying case dimensions arrived-at
in a practical manner, it is unlikely that
serious errors will arise. In addition, such
procedure cnables various schemes to be
tried out with a view to compactness and
general efficiency.

-To some constructors the methods of
procedure outlined above may appear to be
involved, but they are necessary if a
gatisfactory job is to result.

portable short-wave set must be
designed as a complete unit, and the case
must be of comparatively light weight and
reasonably small dimensions. It is not just
a matter of making the layout to snit a
carrying case, or cramping everything and
sacrificing efficiency in order to use an
existing case.

Testing the Set

The essential thing is, first and fore-
Once having decided on a
compact layout which can be housed in a
reasonably small case, the cxperimenter
can build the recciver using a temporary
panel, the actual chassis and layout, and
thus run practical recciving tests. When
these are satisfactory the construction ot
the earvying case can be proceeded with.

At one time, comparatively large tuning
dials were fitted to portable receiving
apparatus as used by home constructors
who had no choice in the matter, as small
ones werc not available. Tuning condensers
also were of large size, but nowadays
several makes of midget tuning condensers
and dials are available.

Thus it is possible to arrange a main
tuning dial with a graduated scale, a
reaction condenser, also a bandspreading
condenscr and, on-off switch on a compara-
tively small fanel without unduc cranping.

Carrying cases can be made of plywood,
or in the form of a strong but light frame
covered with aeroplane fabric, the latter
form of construction being oviginated by
the Editor of this journal.

Generaldv, a two-valve straight circuit
headplhione set will meet portable short-
wave requirements, if used in conjunction
with a short aerial.

THE WIRELESS CONSTRUCTOR’S

ENCYCLOPADIA

By F- J. cAMM : 6th Edition
(Editor of ““ Practical E' 5,- Net
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SPECIAL REACTION CIRCUITS
(Centinued frow: page 92)

Portable Reaction

With a portable or other tvpe of frame
aerial reaction may be applied direct by
using a reaction winding of two or thrce
turns in the same direction as the main

Fig. 6—Haw reaction may be applied to a
frame aerial.

winding, and connecting this between
anode and the anode load component.
This is, of course, exactly similar to the
old form of reaction, where a separate
moving reaction coil was employed. In the
case of the frame aerial, however, instead
of moving the reaction winding the
control over reaction is effected by fitting
a reaction condenser between the anode
and the L.T. or H.T. — line. 'This
idea is also applicable, of course, to
any standard form of reaction winding,
although the shunting effect of the
condenser may not be found so fully
effective as when a frame acrial winding
is employed.

CONDENSER CALCULATIONS
(Continued from page 90)

offered by the smoothing choke or decoup-
ling resistance. Now the reactance, or
opposition offered by a condenser to an
alternating current varies with the fic-
(uency, being less at high frequencies than
at low frequencies. It is very desivable,
therefore, to be able to calculate the
reactance of a condenser at any particular
frequency. This can be done by multiplying
together the capacity of the condenser in
mid., the frequency in question in cycles
per sccond, and the number 6.28 and
dividing the result into 1,000,000. 'The
answer will be the reactance of the con-
denser at that particular frequency, ex-
pressed in ohms,

It is truc that this calculation involves
only simple arithmetic, but in order to
reduce the necessity for such calculations
as much as possible, a further group of
tables has been prepared giving the
reactances of commonly used sizes of con-
denser at frequencies with which they arc
usually expected to deal. Tablc 3 gives the
reactance of the larger bypass condensers
from .25 mfd. upwards at 50 and 100
cvcles. Table 4 gives the reactances of
smaller coupling and bypass condenscrs
at 50 and 1,000 cycles, the latter being an
average kind of audio-frequency, while
Table 5 gives the reactances of con-
densers between .0001 and .01 wmid. at
1,000 ke/s (300 metres) and 200 kefs
(1,500 metres).
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An Efficient Lightning Atrrester

VERY neat and efficient lightning
arrester can be made from an old
sparking plug in the manncer shown in the
accompanying sketch. 'Therc is no need
for any dismanthing; I just screwed the
threaded end of the sparking plug into
the open end of the earth tube, connected
the acrial lead on to the terminal, and after
thoroughly cleaning and closing the points

AERIAL LEAD

TIN 13D SOLDERFD
TO TOP TERVINAL

EARTH L_POWTS NEARLY
EEAM AL LOSED

O SET @

EXISTING

_RUBBER STOPPER
TO PREVENT _—
MQISTURE RISING

AND CORRODING

POINTA

EARTS TUsL

An old sparking plug is used in the construction
of this novel lightning arrester.

a little, placed a rubber stopper in the
tube to stop moisture rising and corroding
samce. A tinlid soldered to the top terminal
completes the job.—R. Jamss (Willesden).

A Simple thbratmg Drum

S 1 frequently
wind my own
coils, a means for
very clogely
determining the
characteristics for
different gauges of
wire in relation to
various capacitics
of condensers, and
different diameters
of formers, is very
aceeptable, so I set,
abont making some
simple curves and
a calibrating drum
or. former.
The former or
drum  constituted
originally a Bad-
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minton shuttlecock container, and as such
eompriseb' simply two end cardboard caps
“A” fitted freely, but tightly, over a
strong cardboard centre tube “t.”

By calibrating in even section, this cenire
tube, as illuatrat((l and in Spiml manner,
any variation in the coil length “Z7 is
brought about accurately by shdum the
end cap with the sctting arrow “S " to
the desired wmarking.

To readily ascertain the sctting, whilst
winding a coil, the spiral calibrations ave
numerated horizontally, viz.: I, I, 1IL
So it will be seen that a very fine adjust-
went on the vernier principle is obtained.

A suitable paper chart of coil data can
be permanently wrapped round the other
end cap, which, by the way, is glued to the
centre tube, a coat of colourless varnish
protecting this when handling (after a full
calibration has been made).

The diameter of the {ormer illustrated is
2%in., as shown, but any other smaller
tube combination could be made up,
possibly out of chonite or bakelite, giving
an even greater degrec of efficiency and
durability.

The chart is just marked so that there
are colunms for ““S” (setting), “C” (con-
denser capacity). wire gauge, and 2, resuitant
resonant wavelength or, preferably, %
tor equivalent frequency.”—G. S, Duvaxt
(Excter).

This calibrating drum is useful when
winding your own coils.

FIXING
SCREWS,

PLUG

T TPAXOUN

DISC. FROM

.  VALVEHOLDER.

PHOSPHOR BRONZE

OR SPRINGY BRASS
CONTACTS

Details of the contact pieces for a simple
key switch.

A Neat Key Switch

OST key switches necessitate the boring

of large holes in the front panel. 1

have worked out one which needs only a

hole large enough to take the shank of a
piu terminal.

The base consists of a paxolin disc from

N\ OB+
1FIXING - ABATT,
SCREWS. )
LT-OR+
FLAMENT

The compleied
key swi'ch fixed
to a panel.

an old wvalvcholder,

and four
springy brass for oontactq (cut to shape as

picces of

ilfustrated). Some odd nuts act as spacers
to keep the contacts away from the bhase
to allow resilience, the whole assembly
being bolted together, incorporating small
soldeunn tags for (onnoctlons

W hon this switch is in position. a pin
terminal, when pnshed home, contacts
with eacl of the four strips of brass, thus
completing the high- and low- tensmn
eircuits, On remoVal of the pin terminal
the set is ** dead.”—P. Tromrsox (Harrow).
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A 2-VALVE BEAT FREQUENCY
s OSCILLATOR e

Constructional Details are Here Given of a Useful Unit for the Experimenter

HIS oscillator covers the entive low-
frequency range, from a few cycles
per second up to and past the highest

audible frequency. [ts construction is very
sintple, and in operation it is quite accurate
and, stable for all ordinary purposes. It
is very useful for testing anplifiers and the
low-frequency section of receivers; other
uses will suggest themselves to the operator.
It is quite portable, and is worked entirely
from omne nine-volt grid-bias hattery.
There is a H.F. output for feeding into the

FRONT OF PANEL

Citcuit Description

The circuit really employvs two sepavate
H.F. oscillators, as shown by the dotted
line, and these will be referred to as oscil-
lators 1 and 2. They ave inter-connected
so that they beat with one another to
produce the L.F. note when applied to a
set or amplifier. 'They are both tuned to the
same frequency by the combination of
fixed and variable condensers which are
necessary for simple adjustments to the

units. The circuit of
each oscillator is similar,

NOTE FREQUENCY

vCt

ORIA©)] 3

@ ZERQ NQOTE

vce

vOLUME

R4

@LrO® j

Tf and employs a tuned
grid with anode reaction
which is very tightly
coupled to produce a
strong reaction effect

EIYS)
' even when the battery

tuning corrlenser. In the case of oscillator
1, a series condenser is also used with the
main  tuning  condenser to reduce the
combined capacity if required. The valves
used are both Mullard PMIHL metallised.

The Coil

The coils consist of 160 turns, tapped at
80 turns, and arc wound with 36 d.s.c.
wire pile wound in a slot lin. long, cut in a
ribbed ehonite former 2%in. diameter and
2in. long. The coils are held in place by a
short prece of metal across the top of the
former and through which is fixed a screw.
This is shown in Fig. 4.

Construction and Layout
The layout of the components is not
critical, and the wiring is done with insu-

BACK OF PANEL

14"

aervial-earth sockets of a set, and a L.F.
output for the pick-up sockets of a receiver
or amplifier. Tuning is done by a slow-
motion condenser fitted with a dial marked
in degrees, and a second condenser enables
the zero note to be obtained when
the main one is at 0 degrees. A volume
control is incorporated for attenuating
the L.F. output only. An on/off switch
can be also incorporated in the volmme
control to simplify the controls. The whole
is contained in a wooden case (or mctal
if preferred).

The Panel

The pauel is a piece of aluminium 14in.
long by 9in. wide. and this is drilled to
take the main condenser on the left-hand
side, and beneath this two holes are drilled
to take two sockets for the H.I'. output.
On the right-hand side a hole is drilled for
the vernier tuning condenser, and below
this, one for the volume control-onjoff
switeh, and also holes for the L.F. sockets.
These are shown in Fig. 1. The sockets
used in both cases must be of the tvpe
which are insulated by a bunsh from the
panel. The condensers have their moving
vanes earthed by direct contact with the
panel, and the volunie control must be of
the type where the moving contact is not
connected directly to the spindle. The
panel is divided into two sections at the
back by a piece of aluminium 8in. high by
6in. wide, and this has a half-inch flange to
attach it to the panel, which is done by
three 1uts and bolts passed throngh both.
This completes the panel, etc., but the
fitting of the condensers should be left
until the other component parts are first
in place, as the condensers arve liable to
hamper this work.

Fig. 1 (left).—Panel layout

and dimensions, and Fig. 2

(right), rear view of the
panel,

®Lr®

©

METAL
SCREEN

o OGRA)]

starts to run low. Both the H.F. and L.F.
outputs are taken from oscillator 2, and the
L.F. output is fed via the volume-control.
The switch is in the common negative
line, and all carth return leads are connected
directly to the screen or panel.

The tuning of the coils is done by one
fixed condenser and a pre-set type trimmer,
and across these is connected the main

o

Jated wire or wire covered with sleeving.
The valves and coils are raised from the
screen by a small wooden platform 6in.
Jong, 2in. wide by lin. high, and this
is fixed in each case on opposite sides of
the scereen by screws as shown. As far as
possible the components are fixed to some-
thing to prevent vibration which would
vary the note, and in the model described

| e R e — —— - f——— - -———.

OSCILLATOR 1

QSCILLATOR 2

Fig. 3.—~Theoretical circuit of the B.F.O. unit.
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the various condensers (fixed and pre-
set), resistances and chokes are grouped
ou the wooden platform along with the
valve and coil. The chokes must be of the
screened, type, and thev can, if necessary,
be screwed directly to any part ol the
screen.  T'he condensers marked €6 and
C11 ave merely lin. of the insulated wire
ends twisted to give the required capacity.

Wiring Up

The wiring, as already mentioned. is in-
sulated, and, when possible soldered joints
are recommended, although terminal con-
nections will do quite well. One end of the
coil goes to grid condenser, centre-tap to
earth (sereen or pancl), and other end to
reaction condenser. The L.T. positive lead
is taken directly from the valveholder of
oscillator 2, and a wander plug connected
to ite end. The common negative lead
comes from the switch on the volume
control, and its end also terminates in a
wander plug. The H.T. positive lead comes

PRACTICAL WIRELESS

bonded by bridging them with connecting
wires. There is also a lead attached to sonie
convenient point on the metal which is
also connected to the pancl when this is
being placed in position. Small wooden
battens are used to attach the panel, which
fits flush with the inside of the case. The
purpose of the screening is to prevent direct
radiation into a set, and also to keep out
nnwanted outside fields which might cause
interterence.

Adjusting

For the purpose of adjusting a receiver
which is calibrated fairly accurately, the set
is switched to the L.W. band and tuned to
some point where a strong local station
does not come in (to prevent interference
with the oscillator when using with the
receiver).

Connect the battery to the oscillator, bnt
for the purpose ol adjusting, the panel is
not yet fitted into the case. Remove
valve 1, switeh on and connect leads from

99

adjust VCI to 0 degrees (all out) and again
listen on the receiver, meanwhile adjusting
(2 until a maxinmum is again rveceived.

Replace valve 2 and a note should be
obtained, if either VCI or VC2 are moved.
Leave VC2 at 90 degrees and rotate VC1
to increase the note (the note increased in
piteh as oscillator | is tuned further away
from the point at which it was in tune with
oscillator 2).  See if the note gradually
increases from a very low * pop-pop”’
noise to a very high whistle or  hiss’
[ the condenser is at 180 degrees (all in)
before the top-note limitis reached. increase
C1 until it is reached and just out of the
audible range. If on the other hand the
top-note frequency is passed and VCl is
only half in (at 90 degrees), it indicates
that the capacity is too large and C1 will
need reducing. The purpose of this adjust-
ment is to spread out the entire frequency
range over as much of the 180 degrees of
the dial as possible.

Xeturn VCI {o 0 degrees, and adjust €2

i EQSQJLT SCREEN o SCREEN FRONT
f’ 1 PANEL~—y
) 8 @
Q97
L A\ M.C
H@E{ t
EN
3 im Ve
vC2 ®
M j}::)
cr2 C g d
MC -
(5
V(&S | FLEX “
C¢ R I’ —C9
4
J HE
LF [l - 2 SOCKET%
SOCKETSY] Sp——r 1]
ME ] APESS = ”
5 | 6" mC
< |

~— L
)

"
Fig. 4—Wiring diagrams

from the junction of choke 1 and resistanee
R3 and is fitted with a third wander plug.
Only the high-potential or fixed vanes of
the condensers are joined up, as the moving
vanes ave in direct connection with the
common earth (the panel), and one of
cach pair of output sockets is similarly
connceted directly to the panel. Needless
to remark, all leads should be as short as
possible and kept away asg far as possible
trom the screening or panel to prevent losses.

Batiery Connections

The leads for the battery are connected
as follows : conmon negative to negative
9 volts. L.T. positive to negative 6 volts.
and H.T. positive to positive on the
batterv. This is connected in this manner
because the battery is marked in *“ negative
voltages ”” with respect to the positive end,
and not as an ordinary H.V. battery would
be marked : with positive voltages with
respect to the common negative.

The Cabinet

The cabinet for the panel may consist
cither of a metal hox or a wooden metal-
lined or tin-foil lined box. Its jnside
measurements are l4in. long, 9in. high,
and 6 to 7ins. deep. If made of wood
and lined with tin-foil, make certain that
any jomts in the metal are electrically

oscillator to set. Put volume coutrol of
oscillator at maxinmm. The oscillator
tines roughly to the L.W. band, and putting
VG2 at 90 degreess(half in) adjust C7 until
a maximum signal is reeeived in the set.
This is denoted by a lond rushing sound,
and if the set is fitted with a tuning in-
cdicator this will deflect.

leplace valve 1 and remove valve 2,

DaadRERith o JEIRIRS  SERRIRE  SERRIRY _SIRRIRY  SRIRISL_ SE

5 LIST OF COMPONENTS FOR THE TWO-VALVE BEAT-FREQUENCY OSCILLATOR

4 Condensers :
C1, pre-set type, .00001-.0002 mfd. Series
condenser.
C2, pre-set type, .00001-.0003 mfd. OQsc. 1
trimmer.

C3, fixed tubulaz, .0003 mfd. Osc. ! tank tuner.
C4, fixed tubular, .0001 mfd. Osc. 1 grid con-

B N R

denser.

C5. fixed tuhular, .0003 infd. Osc. 1 reaction
condenser.

C7, _pre-set type, .00001-.0003 mfd. Osc. 2
trimmer.

C8, fixed tubular, .0003 mfd. Osc. 2 reaction
condenser.

C9, fixed tubular, .0001 mfd. Osc. 2 grid
condenser.

C10, fixed tubular, .0003 mfd. Osc. tank
tuner.

C12, fixed tubular, .1 mfd. Osc. 2 L.F. coupling.

VC1. variable slow-motion tuning condenser,
dial marked in degrees, .0005 mfd.

VC2, variable tuning condenser of small
capacity, dial marked in degrees, .00025 mfd.

.-( R s O QD e ¢ )G
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of the separate seclions of the B.F.O. unit,

until zero note is obtained. These two
adjustments are then repeated until a
state is reached where the note is zero at 0
degrees and gradually increases as V(1 is
increased until at about 160 degrees it just
passes outside the andible range and cannot
be heard, Remember that durving this
adjusting, VC2 must be at 90 degrees.
(To be continued)

LT a0 e S e e ) et )

Resistances:

R1, 3 megohms. QOsc. 1 grid leak.

R2, 3 megohms. Osc. 2 grid leak.

R3, 10,000 ohms. Osc. 1 coupling res. -

R4, 50,000 ohms. Osc. 1 volume contro! and
os off switch.

V1, Mullard PMIHL valve. Metallised.

V2, Mullard PM1HL valve, Metallised.

1 piece of sheet aluminium, thick gauge, 14in.
by 9in.

1 piece of sheet aluminium, thick gauge, 8in. by
6in. with a {in. flange.

Wire for connecting.

36 d.s.c. wire for winding the coils.

2 baseboard mounting valveholders.

1 9.volt grid-bias battery.

3 wander plugs and flex,

4 insulated type sockets with screened lead wire
and plugs.

1 wooden case, 14in. by 9in. by 6-7in. and tinfoil
for covering inside of same.

2 ebonite coil formers 2in. long by
diameter, ribbed.

Quantity of nuts and bolts, wood, and smal}
metal strips.

2 H.F. screened chokes.

I (e e e b

e e
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ligh-frequency Amplification

The Purpose of an HF. Amplifier and of the Systems of

HEREAS low-frequency stages
amplify the low -frequency voltage
which comprises the actual sound

impulses, H.F. stages amplify the combined
low- and high-frequency voltage i the
form in which it strikes the reeeiving
acrial.  For present purposes it can be
considered that the impulses “ handled
by the H.F. valves are of high-frequency
only sinee the low-frequency (or modulation
component) is so completely and thovoughly
mixed with the so-called carrier wave.

Extending the Range

The L.F. section ol a receiver serves
to increase the volume of reproduction
by maenifying the low-{requency voltace,
but the H.F. amplifier does not nccessarily
provide greater volumme, but increases
the range of the set. The reason for this is
that the detector cannot operate at full
cfiicicncy unless the signal voltages fed
to it exceed a certain minimwm tigure.
Thus, if the input to the detector were
below that minimum satisfactory repro-
duction could not be obtained however
much low-frequency amplification  were
provided. It is for this reason that the
high-frequency amplificr is so useful in
extending the range of the receiver; it
increases the strength of weak or distant
signals to such an extent that they can
allow the detector to function. Of course,

HI=

Figs. 2, 3 and 4 (left to right).—Resistance-capacily, choke-capacity,

Inter-valve Coupling

it must offer a very high impedance to the reason that so-called aperiodic or untuned

signal, because if it did not signal currents
would simply pass through it, through
the high-tension supply and back to carth.
In other words, they would be lost”
and would not be passed on to the sccond

valve. The coupling must also provide
H.T+
HE
COUPLING
&3
= B GRID
— - m
=1
ol
S % -0005
— " MFD.
I 1T
Fig. 1.—Circuit showing the ILF. coupling

scheme.
another fimetion—that of preventing the
high-tension voltage from being applied
to the grid of the following valve in the
form of a very high bias voltage.

3

e G- H, T
- /.77

d
005

/ MFD.
——r» GRIDy 1
| L_“-' PGQ/D
P g -0002
MFO.
HT=
E. <€3 ¥ H T~

and tuned-anode

couplings.

in the case of signals which ave above
the minimum required by the detector and
below the maximum ‘‘ handling capacity *’
ol the detector, H.F. amplification does
provide a certain inercase in signal strength.
This is a point which is not always fully
appreciated.

The Inter-valve Coupling

Let us consider the circuit arrangement
of an H.F. amplifving valve, such as that
shown in Fig. 1. Tt can be seen that a
tuning circuit is connected between the
aerial and earth, and that a lead from this is
taken to the grid of the screen-grid valve
shown. In the anode eirenit of the valve
is shown a simple rectangle, this represent-
ing the coupling between the first and
second valves. Before dealing with the
form which this coupling can take, let us
cousider its purpose. In the first place

Forms of Coupling

The coupling can comprise a fixed
resistance, an H.F. clioke or a tuned circuit,
as well as a condenser and grid leak, as
shown in Figs. 2, 3 and 4. It will be seen
that all of these arc very similar, but
they produce differing cffects. In . the
tirst place, the resistance causes a pro-
nounced voltage drop. especially if it has a
sufliciently high value to provide a barrier
to the H.F. currents, and therefore it is
impracticable. The choke is mueh better,
because it provides the required impedance
to H.¥. currents, whilst offering a resist-
ance of only 100 ohnis or so to the dircet,
or high-tension current. But-it is by no
means perfect, due to the fact that its
impedance varies according to the wave-
length of the signal being received, and is
at a maximum only at one particular
wavelength or frequency. It is for this

coupling is not very efticient, although it can
be used with moderate success, especially
when it is not required to apply reaction.

A Tuned Circuit

The tuned cirvenit, shown in Tig. 4, is
theoretically ideal, becanse its impedance
is practically constant at all waveiengths
to which it is tuned. Moreover, the im-
pedance of a high-frequency cirenit is
almost infinity to the frequency to which
it is tuned. This is the basis of most
high-frequency coupling circuits, although
the actual connections shown in Fig. 4
are modihied in the practical arrangement.
The most important alteration concerns the
connections to the tuning condenser, which
is joined between the anode of the valve
and earth, instead of to H.T.+. By using
these connbetions it is possible to employ
a gang condeuser of which all the moving
vanes are earth connected. The altera-
tion oes not affect the behaviour of the
tuned circuit in most cases because there
is a complete circuit from the earth line
through to the H.T.+ end of the tuncd-
anode coil by way of the high-tension supply.
In many instances this cirenit is made to
have a still lower resistance due to the
connection ol a large-capacity fixed con-
denser hetween carth and H.UL.-¢, as
shown m lag. 5.

Tuned Grid

A modification of the Tig. 5 circuit is
shown in Fig. 6, where the choke coupling
is combined with a tnning circuit joined
between the grid of the following valve
ardd carth. This arrangenient is kuown as
tuned-grid conpling, due to the fact that
the tuning coil and condenser are actiwlly
in the grid circuit. The H.I. choke acts
as a barrier to high-frequeney currents,
thus diverting them to the tuning circuit.

Theoretically, this method of coupling
is not uite as efticient as the tuned-anode
systent, but it has the practical advantage
of being morce stable; that is, unwanted
oscillation is not as readily provoked.
In this case it wmust be observed that
when the following valve is a leaky-grid
detector, two fixed condensers are 1e-
quired ;: one between the anode of the
H.I. valve and the end of the tuning coil,

HT+

!-—-) GRID

0002
MFD

0065
MFD,

-3 T~

Fig. 5.—A practical modification of the tuned-
anode circuil shown in Fig. 4.
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HIGH-FREQUENCY AMPLIFICATION
(Continned from opposite page)

and another between the coil and the grid
of the detector.

The High-frequency Transformer

Anothev modification of the hasic circuit
is shown in Fig. 7. Here the choke and
tuning coil are replaced by a double-

HT#,

-COO2 /17D,

£t ¢ 2 M=
Fig. 6.—The popular tuned-grid circuil, which is
a combination of the arrangements shown in Figs. 3
and 5.

wound coil, or high-frequency transformer.
In many respects this behaves like the low-
frequency transformer which was described
last week, and the primary winding is
included i the anode circuit cf the valve.
The secondary circuit is tuned by means of
one section of the gang condenser and feeds

THE 30/- THREE
(Continued from page 91.)

The Coil

The coil is wound on a length of suitable
former, that used by us being ordinary
postal tubing with an over-all diameter of
24in. and a length of 3in. A disc of wood
should be cut to fit tightly in one end of the
tube, and on this wooden disc five valve-
pins must be mounted to fit into the sockets
provided ou the baseboard. The exact
measurements may be obtained from the

PR k]
.

[t ¥
—
il

Fig. 3.—This diagram shows the modifi-
calions to the connections lo the grid of
the deteclor slage.

actual sockets in the vreceiver. The
yalve pins are supplied by Messrs, Electra-
dix, and are attached to the wood by means
of the nuts provided. The coil is wound with
26 S.W.G. enamelled wire and the full
winding data is givent on page 91. Make
aquite certain that the two windings

PRACTICAL WIRELESS

into the grid of the following valve. It
will bhe clear that by having a greater
munber of turns on the secondary than on
the primary winding, a step-up effect
should be produced. And since the
secondary must be of such a size that it
tunes to the wavelength of the signal being
received, the numbev of turns is definitely
regulated.  Thus, the step-up effect must
be secured by reducing the size of the
primary. Because of this there is a limit
to the degree of step-up which can be
obtained, although by carcful design a
smail extra degrec of amplification can be
obtained by using fewer turns on the
primary than on the secondary winding.
The dilference in results which can be
obtained in this manuer is small, and there
is little practical difference in efficiency
between the amplification obtained when
using tuned-grid, tuned-anode or tuned-
transformer coupling.

H.TF+

— o T~

Fig. 7.—Tuned H.F.
coupling.

transformer

arve in the same direction, and that the
ends are connected to the correct pins.
A 9-volt grid bias battery and a 120-volt
H.T. hattery are necded in addition to the
usual 2-volt aceunmulator, and the batteries
should be connected to the rear terminal
strip with ordinary flex and plugs in the
usual wanner, the terminals being suitably
marked. G.B. -1 should be 1.5 volts and
G.B.—2 4.5 volts, whilst the total 120 volts
are employed for H.T. Conncet the ’phones
or a loudspedker to the end pair of terminals
and use a medium type of acrial. A large
aerial will, of course, introduce selectivity
dittienlties unless a series aerial condenser is
fitted. whilsta small aerial will probably pro-
vide insufficient pick up. For preliminary
tests, whilst making certain that the coil is in
order, it would prohably be preferable to
turn the right-hand coutrel until it indicates
2,-whieh means that the output valve is
cut out of circuit. The tuning condenser
should then be turned muntil the Home
Service transmission is picked up (towards
the top end of the scale). The reaction con-
trol should then be operated and it will be
found that therve is a gradual build np in
strength until oscillation sets in. The con-
trot should not, of course, be used so far
advanced that signals are dlStOIth or that
any substautial noise accompanies the sig-
nal, as in that case there is a risk of some
interfevence heing caused on receivers in
the neighhourhood. Always Lkeep the
reaction down as much as possible con-
sistent with good signal strength. When
the rvight-hand switch is turned to indicate
3 all valves are in circuit and volume will
be substantially increased. The H.T.
and L.T. consumption will, of course, he
correspondingly increased and, therefore,
the extra valve will, as already men-

tioned, only be switched in as occasion-

demands.
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~Get 2 TROPHY-

for Uncensored Short-Wave

WAR NEWS and

Entertammg Programmes

Germany. Italy, Russia, U.S.A.—are you listening
to all these ? The rest of the World too, is trans-
mitting in Eng]:sh day and night. The Short-\Waves
are important these days. Don’t miss the World's
news,  Possess a TROPHY Radio and be the envy
of your friends. The TROPHY 6 (illustrated above)
for A.C. operation, tunes from 6.5 to 550 metves
(covers B.B.C. Home Seryice), and has all the
essential refinements for all-world contact. Band-
spread toning is employed. It can beattached toan
ordinary aerial. Speaker is buils-in and vou can 1
connect, ‘phones. Listen in to Short-Wave news-
flashes, propaganda talks and fascinating pro-
grammes with a TROPHY 6—the ideal radio for the
heme. Buy at the present low price while we can
deliver from stock.

Ready to play. Price £10/19/6. Fully Guaranteed.

TROPHY 3

| Listen jn at amazingly low cost. TROPHY
Short-Wave regenerative 3-valvers for A.C. or
Battery use. Wave-range 6.2 to 550 metres
using single self-locating coils, Full-size
M.C. speaker and ’phone socket. Supplied
with coils for 12 to 52 metres or with all coils
for complete coverage 18/6 extra. Tully

Guaranteed. Ready to play.

fAC. MODEL-£6/18/6 Carr. Paid. "n'n
ATTERY- 266 6. Car Pald. £6-6-6*
2-Stage PRESELECTOR for
your present radio—
Connect this iog
your existing ajl-

wave set and get
all these :

@ Increesed
Range

@ Increased
Seleetivity.
& Volume,
@ Minimum of
2nd channel
interference.
Whether your set is battery or mains, stx ﬂgnt or
superhet, this 2-stage Preselector (R, F. Amplitier)
can be relied upon to give it a vastly improved per-
formance Wave-range 7 to 550 metres and emplovs
new B es valves. Self-powered for A.C.
200 250v. supphes
Cash Price £7 :8: 6.

Fully Guaranteedl,

POST ORDERS
Immediate attention
to all post orders.
Please register cur-

Send  now
FREE for complete
technical specifica-
tions of World-famous
TROPHY Short-Wave rency and cross
Receivers and the new All-Britisi
PRESELECTOR. TROP
FEasy terms available, Guaranteed for 12
months.

TROPHY 8 Super S/Wave

Receiver. 8-valve A.C. communication model,
Wave-range 7 to 550 metres. R.F. on all bands.
Continuous bandspreading and usual refinements
for reliable short-wave results. Designed for use
with a separate P.M. speaker. ’Phone sockeL !m
ordinary or doublet aerial use. Price £13

Matched Cabinet Speaker available. 46,3 e\tra

Order Now from

PETO-SCOTT CO. LTD,,

77 (PW6.), City Road, London, E.C.t
Tel, Clissold 9875.

41 (PW6.), High Holborn, London, w.Ca
Tel. Helborn 3248

«=«SEND FOR TROPHY LIST S mammnseea!
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Give' Y our Ovvn Concert |

A Pleasant Method of Passing Lonely Hours is Here Discussed
by Our Music Critic, MAURICE REEVE

EXPECT there are many people just

now who are situated like I am,

Micawber-wise, waiting for *‘some-
thing to turn up.” Or waiting for some-
thing to dvop down, whichever way you
may prefer to look at it. As I sit in my
warden’s post, alone with my thoughts,
I naturally, even involuntarily, let theni
roam over a wide expanse of memory and
conjecture. I used to do the same in the
lagt war, and many was the time I did a
quarter-guard on Salisbury Plaim, or even
nearer than that to shot and shell, and
played through to myself a programme of
my favourite music, or worked out a
philosophy for righting all the ills of this
troubled world once and for all. It is
quite good fun, if you can do it, and it at
Jeast has the merit of making the time pass
much more quickly than it otherwise would,
which leads me to suggest what might be
an ideal programme for keeping company
with on such an occasion. Perhaps you
might like to run through it with me.
Imagine it is a Symphony Concert you
have seen advertised, or perhaps, one of
the much-lamentéd Proms to which you
intended listening. You can go to it just
the samc, if you like, substituting your
own choices for mine wherever vou care.
It is the sort of programme that docs its
best to make us forget all about little
Adolf and Butch Hermann, and which
I hope I shall hear in veality before very
iong.

Overture

Firstly, an overture. An overture is
symphonic in character at the same time
as it is a concert piece in the programme.
There are some glorious works in this
category, which are particularly suitable
for those to whom a symphony is a little
too much to bite and chew. Out of a
hundred wonderful examples, [ select
Mozart’s “ Magic Flute ”’—the pure milk of
music as it is also of human wisdom.
Plaved under a master’s baton, this
incomparable work canuot fail to start off
any programme with just that zipp that
means so much to an cvening’s music.

An Aria

Secondly, an aria. Here there is an
enormous range to choosc from. Shall
it be for male or female voice ? And
which voice ? Well, I suppose the vast
majority would plump for a soprano (and
by that I don’t necessarily mean a plump
soprano), in spite of much magnificent
music written for the voice. A Mozart
aria ? , Don’t say vyou have already
picked a Mozart overture. I cannot help
whether I have or not—we will change
it if necessary. For I must have ““ Voi che
sapete’’ And, if sung to perfection, T'll
encore it six times. I could reconcile
myself to any duty anywhere if I can
have that divine thing ringing in my ears.

Concerto

A concerto ? Most certainly. Concertos
are uunique works—symphonies for solo
instruments, and, together with the art
of a creat soloist, it is not to be wondered

at that they exercise an irvesistible attrac-
tion. For two pins I would choose Mozart’s
i A for piano, and I expect I shall have
“heard >’ it before the evening is over.
But I won’t put it down on the programme.
I am choosing Beethoven’s in G. This one
must have been written for just such an
occasion as this, where poetic feeling and
brilliant writing would secm to be the
qualities most needed. Beethoven’s fourth
piano concerto has these qualities in super-
abundance—the sweetest melodies, brilliant
orchestration, dazzling virtuosity for the
solo instrument, a variety of hannonic
invention, and, with it all and permeating
the gaiety and joie de wivre which is the
work’s chief characteristic, runs a note of
wistful tenderness that culminates in one
of the inost perfect and pecrless slow
movements cver penned. In the concert
ha}l, I think I would prefer the filth, the
mighty Emperor; but here, all on my
own. to play to myself, I choose the fourth.

To conclude part onc of my symphony
concert I choose what is variously known
as a piece. By that I mean something
not in symphonic form nor in any way
connected with it. There are many
beautiful examples to choose from, like
Debussy’s “ L’aprés-midi d’un faune,” or
Wagner’s “‘ Siegfried Idyll.”” But I choose
a work born of the soil of England, needless
to say from the pen of an linglishman, a
work in the direct line of succession, and,
in short, a work great alike in conception
and execution—IElgar’s Enigma Variations.
I cannot help loving this great masterpiece
more and more each time I hear it. 1 feel
that the soul of the man who wrote it
must have been so noble and his mind so
lofty. Dorabella, Nimrod and all of them.
A mighty work by a great musician.

Symphony

Part 2 of my concert is going to consist,
of the Kroica symphony. Why? Why
not the fifth or the seventh ? Why not
one by someonc else 2 Well, here is the
reason. There are times when even the
most flippant of us cannot help thinking
of the mystery of life and of things in
general, the why and the wherefore, fate,
destiny, whatever title you like to call it by.
Such monents are as likely to come during
““the silent watches of the night ™ as at
any other, and such works as the Eroica
and the Jupiter symphonies contain the
solution of those mysteries—at least. that
is they do to those of us who can translate
the abstract code of music to the realities
of life. They are life, the whole universe,
the very stuff and essence of existence.
Man’s very soul is wrapped in the funeral
march of the Iroica symphony and his
liberation from the chains of earthly exist-
ence is in the finale. His fears, hopes and
realisations are all in this wonderful musie,
and to ponder over it when one is cut off
from most, if not all human contacts, with
the stars for company, is a fine experience.

That is how 1 like to spend the hours
when I amt compelled to isolate myself on
sone duty or watch. Some may like to
pass such time playing a thrilling game of
cricket or football, others in living through
the theme of a great play or book. All of
us recount our own experiences during
part, at any rate, of such time. But I can
highly recommend ‘‘ going to a concert.”
You can draw up your own programnie,
it costs you nothing, and, long before it is
over, you have relieved yourself of much
of the boredom and tension of what can
very easily become an insupportable period
of time.

Mechanical Film Scanning

N many quarters it is still felt that
a televised talking film picture which
is scanued by mechanical methods is

superior to any which can he derived
through the medium of elcctron cameras
in any form. Any demonstrations which
have been undertaken either in this country
or on the Continent appear to substantiate
this claim and at the recent television
Technical Convention the issue was raised
once more by those taking part in the
discussion. It is ewphasised that the
detail of the picture produced by an
apertured disc scanner is sharp and clear,
but above all the annoying flare effects
assoclated with the standard forms of

storage tubes during sudden light changes .

in fibn frames is completely absent. If
it is assumed, however, that for direct
studio or outside transmissions the electron
camera has very much in its favour due, in
particular, to mobility, then any attempt
to combine a mechanical film seanner with
an electron camera to work off the same
synchronising chain at a transmitting
station, is fraught with considerable
difficulty. That -these could be overcome

by careful research is certain, however,
but even so thc alternative suggestion
of using a form of imagc dissector tube for
televising films is one which is favoured.
On the Continent, however, continued
research is being applied to mechanical
gcanners, and the results achieved so far
have justificd the confidence of the pro-
tagonists of this apparatus. One of the
very latest forms of this equipment to
be developed is built in twin form so
as to enable an instantaneous change-
over from one length of fihn to another.
In the centre of the scanner is the
main aperturcd disc for giving an inter-
lace scanned picture, while flanking
this on either side is the complete film
outfit of double spool chambers, lenses,
film gate, synchronising pulse generators,
photo-electric cells, ete. The common
amplifier racks are arranged on the side of
the apparatus and built up in this way the
complete film unit is compact and efficient
and provides concrete evidence of the
ability of mechanical desiguers to produce
apparatus justifying the confidence of
those engineers who still believe in mechan-
ical television at the transmitting end.
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correspondents.

A Liverpool Reader’s Den: S.W.L.’s
Welcome

IR,—As a regular reader of your very
helpful paper, I enclose herewith a
photograph of my den, which might be of
interest to S.W.L.’s residing in Liverpool.
K is a modest affair—but very comfortable.
At the rear can be seen an old book-case
containing my coniponents, above which is
the mains master switch,fuse board. A
medinm-wave battery set in the course of
construction is on the table, and my S.G.
and Pen. short-waver is visible protruding
into the bottom right-hand corner of the
photograph.

Actually my den is at 17, Lingfield Road,
Liverpool, 14, and any S.W. listeners are
welcone to pay me a visit. I shall be
returning to Liverpool in about six weeks
time.—W. G. ANDREWS, ** Burdett,” Castle
Street, Montgomery.

“ Home-Service ”’ Broadcasting

IR,—Upon reading T. H. Pettifer’s
experience, as related in Practical,
WirkLESs for September 23rd, I was filled
with hope, as I had all the nccessary
“junk ” to construct a set as described.
Improved reception, however, did not
result. I tried several old two-valve and
one-valve circiits, also a crystal set—but
still without success. It would be interesting
to know your correspondent’s eircuit, as
there must be quite a number of construc-
tors who, like myself, are willing to try
anything to get decent reception.—J. S.
Smitn (Ketton, Lines).

A Stand-by Three
IR,—1I have been a regular reader of
Pracricar  WIRELESS since No. 2,
and during that time I have constructed
many of the fine receivers published in
vour journal. One was the Super Fury
Four. On looking through my PracmcaL
WireLEss for September 23rd, page 27, I
saw the “ Home Service” Two using
the B.T.S. 6-pin plug-in coil. I would be
pleased if you could design a receiver of the
S.G. Det., Super Power output type, using
the above coils. My junk-box is full of
good parts, including one pair of long and
medium-wave B.T.S. coils, as mentioned
above. 1 am sure such a receiver would
make a good stand-by set.—C. GIBBONS
(Chester).

Exchanging S.W.L. Cards
IR,—In order to keep up the “ Home
Spirit >’ in the present situation, I will
be glad to exchange S.W.L. cards with
anyone intevested in radio anywhere in the
world. All cards will be acknowledged by
my own card.—G. V. Havrocr, 28,

Longlands Road, Sideup, Kent.

IR,—TI would be very glad to exchange
my S.W.L. card with any S.W.L.,
A.A., or Full Ticket “hams.” All cards
will be replied to by return post. I
would also like to know if it is still
possible to report on the reception of
short-wave stations iIn war-time *—J.
ARTER, 32, Brabazon Strect, Poplar, E.14.

en to Discussion

The Editor does not siecessarily agree with the opinions cxpressed by his
All fetters must be accompanied by the name and address

of the sender (not necessarily for publication).

IR,—If any readers of
WirgLESS would care

PracricaL
to cexchange

QSL’s with Jack Wells, of Phemix City,
U.S.A., and/or myself, we would be very
pleased to oblige at the QRA below.—
Joan R. Tyzacg, 197, S. Eldon Street,
South Shields, Co. Durham.

A corner of Mr. W. G. Andrews’ den.
/2 ‘205&'7775

PROBLEM No. 369

ATTHEWS had an A.C./D.C. receiver
which suddenly ceased to function. He
could not hear even the slightest hum from
the speaker, and accordingly suspected a break
in the H.T. supply. Deciding that the best
plan would be first to test the valves, he
removed these one at a time for test purposes.
‘When he took hold of the output valve he found
that this was cold. What did this indicate ?
Three books will be awarded for the first three
correct solutions opened. Kntries should be
addressed to The Editor, PRACTICAT, WIRE-
LESS, George Newmes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.
Envelopes must be marked Problem No. 369
in the top left-hand corner, anid must be posted
to reach this otlice not later than the tirst poat
on Monday, October 16th, 1439, -~

Solution to Problem No. 368

The accumulator whiech Jackson was using had Leen
in constant use for a considerable period, and the acid
was in need of replacemeut. The cell did not hold its
charge and had he tested it with the valves in cireuit,
whieh is the proper method of making the test, he
would have-fonnd that the voltage was low.

The following three readers successfully solved
Problem No. 367, and books have accordingly been
forwarded to them: G. Greenwood, 53, Hatheron
Road, Hampyon, Middlezex: M. 8. Crothall, 4, Chart
Road, Folkestone; A. G. Parks, 24, Ockendon Road,
Canonbury, N.1.

03

—§ AGENUINE SALE

Ig Bargains Noted which

I

f

| new N.T.S. component parcel going at 5/-.

should be secured NOW

On good authority we learn that Radio
Parts, Receivers and Chassis are going to
be very scarce, and prices therciore will
jump just at the time when something
new is required. Buy NOW! This is
advice which the wise will act upon, and
the following represents a good selection
of lines for general or emergency use.
Avoid disappointment. ORDER EARLY !
CONSTRUCTOR should first secure one or more of a
Postage and
packing is charged extra 1/-. The parcel contains
variable condensers, a coil, fixed resistances and con-

densers, a number of control Knobs and a usefully-
drilled cadmium-plated stee]l chassis (alone worth 10.-

| or more). Put this 5/- item first on your shopping list.

| valves, is going at 69/6.

BATTERY SETS. Secure one of those excellent N.T.S.
bargains going at the moment. There are these to
choose from : a 3-valve S.G. all-wave chassis (14 to
2,000 metres). Coils are screened and a sensitive S.G..
Det., Pentode circuit isemployed. The scale is jn station
names, and this fully tested chassis, complete with
i I strongly recommend aiso the

| complete receiver offer in a beautiful upright walnut

cabinet with moving-coil speaker fitted. This is an
amazing bargain for the drawing-room or dug-out. and
5 gns. secures. N.T.S. have a leaflet available on this
speeial bargain,

MAINS RECEIVERS. Spend 61/6 on a good 4-valve
A.C. 8.G. Bandpass Chassis. complete with ali valves.
This N.T.8. replacement chassis for radio or radiogram
purposes covers 200 to 2,000 metres. and gives an output
of over 3 watts. This is a splendid bargain at 616, A
4-vatve A.C. superhet chassis with a wave-range of 18 to
2,000 metres is also available at 79/8, compiete with.
valves. This is the sort of chassis that would make an
excellent present (scale is in station names and illu-
minated) and you will have to pay more for a similar
chassis later on.

Those possessing any of the well-known B, T.S, One
Shot Coils (self-locating types} should invest NOW in
a new N.T.S. Emergency All-Wave (9-2,000 metres) Kit
which a lot of my friehds are buying. This Kit receiver,
with steel chassis, trausformer, condensers, §/M dial end
8.G., 8.G. Det., and Pentode valves will cost yvou only
32/6 (plus 1/3 for Post and Packing), and represents the
finest Kit value for ' Practical Wireless > readers. Thece
are the coils available and prices : 9 to 27 metres, 5/6 the

i pair ; 24 $0.70, 5/6 ; 15 to 43, 5/6 ; 900 to 2,000. 7/- ; 190 to

MR. CAMM giates that the N.T.S. Pentakit
Receiver is an ‘‘ admirable performer on all
waves.” You can secure this Kit, with all valves
and coils for 9 to 2,000 metres. for only 49/6.
With the Pentakit you can build a short-wave
adaptor, converter, 1, 2 or 3-valve short or
all-wavers for battery use.

550. 6/- a pair. OR THE COMPLETE KIT, with all 10
Cotls, costs only 59/6, plus 1f3ifor packing and postage.
For thrilling short-wave reception or B.B.C. Home
Service listening, this is an unbeatable N.T.S. bargair.

ACCESSORIES. A word of advice. Mains units for
instance, will be very dear later on, and sound advice
is to secure immediately. for only 12/6, an excellent
N.T.S. { amp. A.C. Charger for your two-volt accumu-
lator. If you or-any of your friends are on A.C. mains
it will cost you practically nothing to charge your L.T.
battery. N.T.S.can’alsosupply you with a very efficient
H.T. Mains unit for 21/6. This unit, for use on A.C. 200
to 250v., supplies. gives 120 volts, 12 m.a. output with all
tappings for a 3 or 4-valve battery receiver. Note also
that from N,T.S, you-can obtain for 6/- (post free) a very
efficient and sensitive pair of headphones.. The many
uses to which a good pair of 'phones_can be put makes
this an excellent ** buy.”

LATEST WAR NEWS, Good advice to evervome is,
have a good Short-wave set by you_for listening in to
the hundreds of Short-wave broadcasts in English
always on the air. For only 55/~ you can secure a new
N.T.S. battery 4-valve S.G. Pentode receiver kit, com-
prising all parts, coils for 12 to 94 metres, and 4 valves.
Employs bandspread tuning. Get hold of one of these
kits as soon as possible. [

NEW VALVES are a tonic.... Scores of people have
written, asking advice about their present seie. The
advice in nearly all cases has been this—FIT NEW
VALVES ! Do you know that N.T.S. can supply any
make of valve, but you should write immediately for
prices of any required types because valve prices, like
the prices for everything else, are bound to increase.
You will certainly save money hy acting now, and your
set will be given a mew lcase of 1€, o . m

A.R.P. Departments have made a run on Amplifiers,
and two N.T.S. types are particularly recommended.
You may have seen these illustrated in recent N.T.S,
announcements, the first being an A.C. model giving
7 watts output, employing 4 valves with two in push-
pull. This is an amazing bargain at 77/8 complete, and you
can use it for announcements or reproduction of gramo-
phone records. Then there is the 4-watts battery model

esigned on similar lines and for the same uses—
which costs only 59/6 Runs off an ordinary 120 to 150v.
H.T. battery and 2-volt accumulator.

NEW BARGAIN LIST

Our new lists contain scores of wonderful cflers in
radio chassis and receivers, components. valves,
etc. Stocks are rapldly diminishing, and you
should send NOW.

NEW TIMES SALES CO.
56 (Pr.w.6), LUDGATE HILL, LONDON, E.C4
*Phone : City 5516. Est. 1924
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ELECTRADIX RADIOS :

makes this Bargain Receiver possible

by offering a Tudor Oak Cabinet 133in.
by 7in. by 7in. Centre oval aluminium
panel (black crackle finish), cabinetis fitted
with .0005 Slow Motion Condenser with
dial window, vernier microdenser, 3 posi-
tion switch, sliding chassis fitted with 3
valveholders, wired, clips, three fixed
condensers and 10 terminal panel strip.—

As Specified for

THE 30 /-THREE’
The Price for Cabinet
Complete as detailed
is ONLY
callers, or 12/6 Post

and Packing Free.

YOU MUST KEEP YOUR BATTERY PREPARED !
Battery Charging on A.C. Mains. The A.C. NITNS
DAY will keep
Model N/AS. 100/250 volts A.C. and D.C. 6/8 volts & amp..
15/~ Madel N/B6. 100/250 volts to D.C. 6/8 volts 1 amp..
5/-. Model N,C6, 100/250 volts to D.C., 6/8 voits 2 amps.,
Model N/D12, 100,250 volts to 12 volts 1 amp.,
3%- Ditto 12 volts 2 amps., with 6-volt tan, 55/-
amp.. £4/10/-. PR EC KRR 8RR
Yugey Pugouts or ill-ventilated shelters must be kepb
fresh.
AR.P,
Compact unit, drive off A.C. o
9in. Blower, 26 cub. ft. fresh alr per main.
price.
WEY WEATIHER ELECTRIC PUWMPS, for AC. or
D.C. 12 v. t0 230 v. Centrifugal all-bronze pump,-throws
120 gals per hour, Ty
shelters, dug-outs. etc., £5/17/6
LADIO SIGNAYL PIHIIONES. Comnlete sets with 5 line
or 20 line exchanges. Portable army wardens phones.
ete. State wants.
BLLLS, G.P.O. type trembler Circular Desk Bell, with
movement in gong, 1/8. Wall Bells, trembler, 2/6. Ditto.

- tO

SHELTER. Ventx]amon and Air Conditioning.
.C. mau.s 80 watts ;
25/- is a bargain

your battery fit without attention. |

\
\
i
= |

i
w

MAINS BELLS, AR.DP.
Ahrm Bells mth 10-in, gong, outdoor type, listed, 80/-.

Sm‘fle Bell Wire, 1/- 100 yards. Twin Bell Wire, 3/- 100
vards, Hooters, 6 and 12 volts, 4/6. Bell Transformers for
A C 100 volts, 2/6. 230 volts, 5/6 and 15/-,

HOME RECORDING
Wonderfu! Bargains.

Home Recording with the all-
geared FELGII Electric Re-
corder. Ball Bearing centre
gear-box and traverse rod.
Is the lowest priced electric
home recorder that will fit
any gramo. The set with

Piek-up and tone 37/6

ACOUSTIC RECORDERS. Great Fun. Lasting
Interest. Cost is low. New MIVOICL acoustic sets,
complete outfits in carton de luxe, 16/-.No. 2 Mivoice,
10/6. Junior, 5/6.

EMERGENGCY LIGHTING SETS
Petrol Electric Engine and Dynamo 150
watts, 25/30 volts, 6 am £12. Half

kW. 500 watts, 50’70 volts, 10
amps, £16.

STORAGY, BATTERIES., 75
A.H. to 300 AH. Edison. cheap.

BATTERY CHARGERS,
House types for radio cells from
4+ amp. at 15/- to Car Battery
Chargers, 35/-. and all sizes in between.

Trade Chargers for 6 to 200 cells in stock.
HEADPIIONES. Pocket type leather headbands, 2/6.
L.R. Sullivans, "/9 2,000 and 4.000 ohms, 4/8. Shelter
ph?nea from &/-. Portable 'phones and exchanges for
shelters.

Tracking Gear,
arm with diamond, Gear only 21/8.

MORSE PRACTICE SETS. No. 1. Sound
with key and huzzer, 3/-.

No. 2. Light only and
key. 2/~. Combination
SEt. 7/~ Govt. Keys
R.A type, KBSL,
7/8. 'Walters enclosed,
10/6. Brown’s Patrol
Keys, 21/- Keys,

Ship
25/-. BUZZE Rsflom v-

| 5/~ EMERGENCY PARCELS of ureful
Electrical and Radio parts, and materials

yee R pumps tor draining |

and apparatus.
Post Paid.

Latest Bargain List ** N 7 Free on request. \

ELECTRADIX RADIOS

10/6 Baigain for 5/-

Luige size. 9/6. Large metal 12-voit single stioke Bells, | 218, UPPER THAMES STREET, LONDON, E.C.4.
- | Telephone : Central 4611,
N
ARMSTRONG %3%:%" | ‘
YEAR | ?ﬂ. L4 . ‘
5 1050 ranae o8 anascl s e ammenel || s SRR D e
the days of  gadgets * are over, high fidelity good work of supplying

bheing the real thing that matters and the only
vital rcasom for purchasing a now. receiver.
NO INCREASE IN PRICES,

MODEL 5510
“ SUPERHET-STRAIGHT ” 10-valve High Fidelity

Radiogram chassis. All-wave, incorporating
independent circuits, Superheterodyne- and Straight,
having R.}F. pre-amplifier, R.C. coupled push-pull
Triode output capahie of handling 8 watts.
PRICE £12 : 12 : 0

MODEL AW38. 0-valve All-wave Superhetero-
dyne chassis. This All-wave Radiogram chassis
has resistance capacity coupled push-pull output
capable of handling 6 watts, and gives good quality
reproduction on both radio and gramophons, for an
economical price of 8 gns.

Armstrong Push Pull Speaker
Chassis, £1:1:0.

We suggest Model AW38 together with matched
speaker at £0 : 9 : 0 complete, represents the most
outstahding value on the markeé to-day.

ILLUSTRATED ART CATALOGUE ON REQUEST
ALL CHASSIS SENT ON 7 DAYS APPROVAL

ARMSTRONG MANFG. Co.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7.
(M;ommc Holloway Amade)

to match AW38

‘Phore NORth 3213

Quality Radio Equipment.

ARMSTRONG
CHASSIS
FORTABLE A.R.P. RECEIVERS

and other reliable radio apparatus
are available as usual on our very

CONVENIENT TERMS.
Write for quolation and full details.
PLEASE NOTE OUR TEMPORARY ADDRESS

LONDON RADIO SUPPLY COMPANY
** DENWYN,” OXENDEN W0OD RD., CHELSFIELD, KENT

This book will keep

you cheerful for hours!

WRITTEN
FOYR FUN

By LEONARD CROCOMBE

Chockful of the most hilarious jokes ever put

together in one volume. The author. an ackuow-

ledged expert, has searched the world for jokes,
and has selected here 600 of the best.,

3/6

From all Roolkseliers,

or by post 3/10 from the Publishers
GEORGE NEWNES, LTD.
(Bool: Depl.),

TOWER KCUSE, SOUV'I;I':;AMPTON ST., LONCON,
6.2

220-volt Tronclad Trembler |

October 14th, 1939

Club Reports should not erceed 200 words in length
uid  shoutd be vreceived Firsy Post each Monday
morning for publication in ihe following weel’s issue.

SLOUGH AND DiSTRICT SHORT-WAVE CLUB

Headquarters : Toc H Hﬁil(lllual"tjﬁl'b, William Street,
Slough.

Secretary : K. A. Sly (G4MR), 16, Buckland Avenue,
Slough.

Meet{ngs ¢ Alternate Thursdays at 7.30 p.m.

A’I the last meeting held on September 23th,
it was decided that the club should continue
i es at its present headquarters,

vaard gave s report to date on progress
made with the correlation of data supplied by members
of the research group, and announced that the paucity
of results had made the correlation difticult, though
resulis were promising.

T'he Morse practice was diviled into groups as usual,
the one for the slow section, and the other for the
faster seetion.

At the next weeting to he held on October 12th,
there will be o [further talk on Measuring
Equipment, amnd a talk on Receiver Construction.
There will also be a junk sale in addition to the usmai
features.

INTERNATIONAL SHORT-WAVE CLUB (LONDON)
European and Colonial Representative : Arthur 10
Pear., 100, Adanms Gardens Listate, London, 8.1.16.
UBSCRIPTIONS to the above club cannot be
aceepted until  further notice. Members will
continue to receive ** International Short-Wave Radio
direct from America.

The London (hapter has suspended activities until
{he end of the war, owing to the biack-out couditions,
and to the mujority of its members having joined radio
units in the Services. The Post Othice has taken churge
of the experimental transmitter 2CLR.  The cluby iy
stil carrying on certain work, such as short-wave
propagation. ‘Those members who wish to maintain
contact are requested to call at the above address,
where they will be welconie.

SIDCUP AND DISTRICT RADIO SOCIETY

Headquarters : Messrs. Kolster Drandes Caateen,
Footseray, Kent.
Secretary :  (f. V. Ilaylock, 28 ZLonglands Real,

Stdenp. Went.
WING to the present situation and the calling
up of some of our members, the society has ciosed
down for the preseut.

EASTBOURNE AND DISTRICT RADIO SOCIETY
Hen. Secretary : 1. . R. Dowsett, 4%, (rove Road,

Lastbourne, Sussex.

T the mecting held last Toesday Mr. R. Bridge-
land (2FYP) gave a demonstration of some of his
apparatus.

Two =mall two-valve receivers werve shown, and a
small hattery hizh tension and low tension unif.
A small aerial about 25ft. long at about 20ft. high
wus elung up in the meeting room and fine resutts were
obtained Dhoth on the short-wave and medium-wave
receivers working on a low H.T. of 45 voits.

e e )T vy o

IMPORTANT NOTIGE

Owing to the restriction of paper
supplies in war-time, readers may
find it impossible to get ‘* Practical
Wi ireless ”’ each week unless they
give their newsagent a regular
order for their favourite paper
now.

Woastage of surplus copies in the
shops must be avoided, and readers
can be of the very greatest help if
they will fill up the Order Form
given on page iii of Cover and
deliver it to their usual newsagent
or bookstall, An order of this sort
ensures regular delivery during
war-time, and the Editor asks
every reader to help in this way.

: PLEASE ORDER < PRACTICAL
i WIRELESS  NOW AND USE

- e o )

THE ORDER FORM ON
PAGE iii OF COVER.

Do o a0 - 143 3

ABUies v e e 1)
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A Qualitative Term

HENEVER we are brought into
contact with either a verbal or
written discussion on the merits of a tele-
vision picture, 1t is invariably found that
the word quality is used. The same thing
applies with a picture made by the standard
photographic processes, but as soon as any
attempt is made to define the word in
rather rigid terms many difficulties arise,
for the simple reason that it is used in so
many different senses. From the television
angle we find the term applied to the compo-
sition of the scene whether an indoor or
an outdoor view is being transmitted ;
others use the expression in relation to the
form of studio lighting for the subject,
but the majority try and impart a degree
of efficiency in relation to the actual re-
constitution of the picture as built up
on the cathode-ray tube screen. and take
in such terms as detail, brightness, con-
trast, linearity, ctc., so that the term
becomes one in its very broadest sense.
This practice is one which is deplored
by all those who rely so much on quanti-
tative factors as distinet from qualitative.
and there is no disguising the fact that
there is rooni for the more general use of
defined terms which ean brook no mis-
understanding when applied to television,
especially in so far as the appearance of
the received picture is concerned. Standard
terms are now used for the main and sub-
controls on a television receiving set. and
this in conjunction with the B.S.1. glossarv
has been a substantial contribution, but
there is still that atmosphere of indefini-
tiveness which must be removed if the art
is to be assisted, and come nrore into line
with other branches of science. No doubt.
the average individual has in miind the
fidelity of the picture when compared with
the original when the term quality is used.
but here again difficulty is experienced,
for such items as perspective and colour
have to be deleted from any mental picture
of the original when comparing it with the
reproduction.

Photography and Television

IT is not alwayvs appreciated that the
many and diverse problems involved
in the reproduction of the present day tele-
vision image are very similar in many
respects to those of reproduction in a.
photographic image, although in the case
of the former the number of steps involved
in the complete process is cousiderably
greater. This similarity in certain sections
has enabled those with any photographic
experience to understand better what is
involved in the make-up of a television
picture when it is reproduced on the end
of a cathode-ray tube, and such expressions
as contrast, gamma. torle values, bright-
ness, etc., are understood better. The
term gamma is used quite freely in the
television world, but many do not fully
appreciate its significance. The conception

of gamma and range as applied to tele-
vision is roughly equivalent to the term as
used ordinarily in photography. That is
to say, if gamma is unity, then this is the
sane as saying that the contrast of the
picture is identical to that of the original
picture, while if below this figure then the
resultant picture takes on a somwcwhat
flatter appearance. In the cinema world
it is quite econunon practice to nsc films
having a gamma in excess of unity in order
to compensate for certain losses, particu-
larly in the realm of eolour. It shounld be
appreciated that in ovder for a reproduced
television picture to have the correct
contrast, tone values and gradation it is
essential for the whole of the television
systen: to be under control. In this case,
however, one is faced with the question of
individual tastes in just the same way as
for high fidelity sound transmissions.
Strietly speaking, if the broadeast trans-
mission of sound is alinost perfect then the

An excellent ex&mp[e of the compact portable form

receiver should be adjusted by the manu-
facturer before it leaves the works so that
the fidelity of the sound can be given full
rein. To satisty the aural needs of those
whose ears do not fully appreciate this
pander to fidelity, a tone control is pro-
vided in the receiver, and it is surprising
how many advance this to mellow in order
to enjoy the sound in the average home.
In many technical quarters the engineer-
ing authorities would like to see a limit
placed on the control a viewer can cxercise
over his received picture, and uniformity
in the quality of the resuits would then be
achicved. Bearing in mind the human
element, liowever, and knowing that a
“gsoot and whitewash ’’ picture appeals to
some in preference to tonal values more in
keeping with those-of the original scene, a
compromise is effected. With the full know-
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ledge of differing home conditions, the
viewer has at the input to his television set
a high quality signal, and if he mutilates
this by the incorrect adjustment of his
receiver controls, then the set owner is the
sufferer, and only by a gradual process of
education will he fully appreciate the
significance of gamma, contrast, gradation
and tone.

Compact Equipment

NE of the main difficultics associated
with demonstrations of television on

a local line circuit in situations outside
the range of any radio signals was the bulky
nature of all the equipment which used to
be essential if really satisfactory results
were to accrue. Within the last year or
two, however, quite a new order of things
has developed. For example, one has only
to refer to the B.B.C.’s mobile telcvision
unit to realise how compact a space is
requirdd for cameras, amplifiers, control
apparatus, etc., associated with the camera.
This demand for mobility, and swmall
amplifiers, has even been carried a stage
further by those firms who desire to give
demonstrations in far-lying districts, and
the ingenuity of engineers has produced
most satislactory results both in this
country and abroad with the equipiment
housed in easily manageable units. As an
example of what can be accomplished
reference can be niade to the accompanying
illustration, which shows a striking example
of a first-class television ampiifier built
completely into a metal screening cabinet
with side handies for manual transport.

taken by modern television amplifier equipment.

Multiple Power Pack

IN the base is the multiple power pack

furnishing over a dozen valves with
their correct currents and voltages. Above
this is the double amplifier panel complete
with the essential adjusting controls and
cathode-ray tube oscillograph, so that the
television signal waveform can be checked
and made to fulfit local requirements. One
or two units ef this type together with the
appropriate camera or cameras are all that
is necessary to give a large scale television
demonstration, and there is no doubt that
further work on these lines will take place
in the laboratories as a means of checking
results, as scon as television’s provincial
development can once more follow on
anticipated lines.

-
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Group Abridements can be obtamed from thc Patent Office, 25; Southampton Buildings, London.

LATEST PATENT NEWS N@tes

W.C.2, either sheet by sheet as issued

on payment of a subscnphon of 5s. per Group Volume or in @&

bound volumes, price 2s. each.

Abstracts Published.

WIRELESS RECEIVING-APPARATUS.—
Standard Telephones and Cables, Ltd.,
Leno, J. A, and Edwards, J. C. No.
507604.

To enable a condenser readily to be
combined with a coil to form an inter-
ference suppressor, it has a cylindrical
casing 1 (Fig. 1), the sides of which are cut
away from the top to
form two shelves as
at 3 so that securing
means 5 passing
through the shelves
may lie within the

general  cylindrical
form and thus
cnable the con-

denser to fit snugly
within the former of
the coil.

VALVE CIRCUITS; TELEVISION RE-
CEIVERS.—Buaird Television, Ltd., and
Truefitt, K. V. No. 508038.

A circuit for obtaining picture and
synchronising impulses of the same polarity
from a signal in which they are of opposite
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NEW PATENTS

These particulars of New Patents of interest
to veaders have been selected from the Official
Iournal of Patents and are published by per-
mission of the Controller of H.M. Stationery
Office. The Official Journal of Patents can be
obtained from the Patent Office, 28, Southamp-
ton Buildings, London, W.C.2, price 1/- weekly
(annual subscription, £2 19s.).

Latest Patent Applications,
25620.—Harries, H. O.—Electron
beam valves. Sept. 12th.
25621.—Harries, J. H. O.—Production
and control of cleetron streams.
Sept. 12th. -

25622 —Harries, J. H. O.—Utilization
of electronic streams. Sept. 12th.

25623.—Harries, J. H. O.—Thermionic
valves and circuits. Sept. 12th.

25375.—Kramolin, L. L. de—Wireless
receiving-sets. Sept. Tth.

26379.—Metcalfe, C.—Radio reeeivers.
Sept. 8th.

25282. —Phxlco Radio and Television
Corporation of Great Britain, Ltd.,
and Laws, C. A.—Radio- recelvmrr
apparatus. Sept. 7th.
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polarity comprises a
valve having a cath-
ode 1 (Fig. 2), a con-
trol grid 2 to which
the signals are ap-
plied, a screen grid 3,
an anode 4. and
a secondary-emitting
electrode 5, the cir-
cuits of electrodes 4,
5 containing imped-
ances 20, 19 from
which signals of opposite polarity with re-
spect tothe input are takenat terminals17,21.

TELEVISION.—Baird Television, Ltd., and

Baird, J. L. No. 508039.

A series of coloured filter 3, 4 (Fig. 3)
move in front of a cathoderay tube 1,
the screen of which is scanned in a plurality
of interlaced traversals with the lines of

each traversal con-

o~ 64/’} tiguous. The filters
\“‘“7,’ '\ move in the direction
M I \\ 6 of the lower fre-

quency component of
| // scanning. Specifica-

/ tion 473,323 is re-
ferred to.

Specifications Published.

512327.—Baird Television, Ltd., and
Terry, P.E.A.R.—Thermionic valve
circuits.

512,253.—Marconi’s Wireless Telegraph
Co., Ltd., Ramsay, J. I',, and Oliver,
A. L.—Superheterodyne receivers.

512348.—Cole, Ltd., E. K., and Brooke,
H. A.—Tuning of radio-receivers.

512268.—M-O Valve Co., Ltd., and
Warren, G. W.—Thermionie valves.

512173.—Mullard Radio Valve Co.,
Ltd., and Eaglesfield, C. C.—Ther-
mionic-valve circuits.

512085.—Soc. Anon TFimi.—Remote-
control of radio-reeeivers.

512284.—Soc. Anon. Fimi—Super-
heterodyne receivers.

Printed copies of the full Published
Specifications may be obtained from
the Patent Office, 25, Southampton
Buildings, London, W.C.2, at the uniform
price of 1s. each.
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EVERYMAN’S WIRELESS BOOK 5/-, by post 5/6.
TELEVISION and SHORT-WAVE HANDBOOK 5/-, by post 5/6.
SIXTY TESTED WIRELESS CIRCUITS 2/6, by post 2/10.
CHOKES
HOW TO MAKE THEM 2/6, by post 2/10.
PRACTICAL WIRELESS SERVICE MANUAL 5/-, by post 5/6.
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All obtainable from or through Newsagents or froth Geo. Newnes, Ltd., Tower House, Southampton St., Strand, W.C.2

R () R () S () (| G|} A-{ G- (-G () M ) R )

r— - ) e

¥

CAMM.

Tt

by post 5/6.

and TRANSFORMERS

and

by post, 3/10.
by post 6/6.

| WSO S S

October J&th 1939

fi.'FTme the

&st Bench

Simple Time Switch
AS many listeners are now making a
point of listening to the special
News Bulletins and are not inievested in
the programmes which are being given,
some type of lime swilch might prove of
value to ensure that the opening news
ttem is not missed.  Usually the fresh
news is given at the commencement, and
therefore if the set is nol swiiched on in
time only that news which has been
previously given may be heard. We have
published numerous wrinkles covering time
switches, but the simplest type of swilch
provided by an alarm clock, where lwo
bare wnres are allached 1o the alarm
winding handle, is probably the most
useful.  When the alarm is released ihe
handle turns and the two leads are thus
short-circuited.

Cleaning Wires
HEN soldering many of the finer
gauges of wire difficulty may be
experienced due to vopid oxidation of the
wire, and thus although good flux may be
used it may be found that the wires will
be burnt away before the solder becomes
atiached. Chemical cleaners should not be
used fo clean fine wires, and one of the
most satisfactory plans is to rub the wire
very carefully belween a sheet of very fine
glass-paper doubled. Emery s probably
too coarse and will take away loo much of
the wire, whereas the finer grades of glass-
paper will only remove the enamel covering
and will be unlikely to remove any of
the actual wire.  The wron must be
really hot and a drop of solder should be
supported on the iron, and the lip of ihe
wire, affer dipping in the flux, should be
plunged into the molten drop of solder
and withdrawn fairly quickly.

Transformer Interaction

HEN hum 15 experienced in a

mains seb it may be found thal

moving about the mains transformer, L.F.
transformer and smoothing choke will not
be effective in removing the trouble, but
in this connection it should be remembered
that it may be necessary lo lurn one or
more of these components on ils side or
ecen to mount it at some odd angle—
balanced in one leg as it were—in order io
ensure that the field does nol interact with
some other similar field.
: PATENTS AND TRADE MARKS.

ny of our readers requiring information and
:advice respecting Patents, Trade Marks or:
i Designs, should ~apply to Rayner and Co., :
,Patent Agents, of Bank Chambers, 29, South-
;ampton Buildings, Chancery Lane, London,
TW.C.2, who will give free advice to readers
H mentioning this paper.
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Servicing Aid

*“Y¥ am very interested in the articles on
servicing which you have been publishing,
but it appears to me that to be able to service
a modern receiver in an efficient manner an
alarming number of test instruments would

be required. Is there no complete single
unit which would be suitable for my pur-
pose, as I wish to start taking up this branch
of the radio trade ? If there is such an in-
strument perhaps you could give me the
name and address of the makers.”—L. D.
(N.W.5).
"T'HERE does not appear to be a single
instrument which incorporates all the
necessary items for coniplete servicing, but
there is one instrument which embodies
quite 2 number. This is the Chanalyst. or
similar item, a full description of which is
given in this week’s article on servicing.
This enables the source of a fault to be
accurately located in the minimum of time,
but it may still be necessary to possess one
or two subsidiary items. However, we
suggest that you write to Messis. Holliday
and Hemmerdinger, of 74-78, Hardman
Street, Manchester, for full details and prices
of this particular instrument.

Radiator Interference
“1 was troubled with an intermittent
crackling on my set at various intervals,
and in an endeavour to locate the trouble I
made a large number of tests. Eventually
I found that the trouble seemed to come from
an ordinary electric radiator, but only when
this was first switched on. The noise appears
in the set for about three minutes after the
fire has been switched on and then ceases.
I fail to see, however, how this can cause
trouble, as there are no moving parts in the
fire and nothing which on the face of it can
give trouble. Is it possible for you to help
me to find exactly what is making the
noise ? *>—A. S. P. (Birmingham).
LTHOUGH in theory there is nothing
in an ordinary electric fire which
can cause trouble therc are two possible
sources of radiated eclectrical interference.
In the firtst case a partially fractured
element might are when the fire is first
switched on, and as the clement heats up
the expansion of the wires may close the
fracture and thus the arcing would cease.
On the other hand, the turns of the wire
clesnent may be touching and as the
element warms up the turns may open,
again giving rise to the small ares which
would cause crackles to be heard on a
receiver in the locality.

1940 Air Hawk 9
*¢ Could you tell me the name of any firm
supplying the complete kit for the 1940
Air Hawk 9, and what is the price ? Also
could you supply winding details for coils for
the medium-wave band or a suitable com-
mereial set of coils ? >—1I1. B, (Barnsley).
HE kit is obtainable from Messrs. Pcto-
Scott, and the price is approximately
£18.  With regard to medium-wave coils
the standard Eddystonc components could
be used, but vou would have to make the

PRACTICAL WIRELESS
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our letter

necessary oscillator coil or use a s_tandz_a,rd
4-pin coil and tap the secondary, ignoring
the primary. The position of the tap is
approximately quarter of the total turns,
from the earth end. If you wind your own
coil use 28 S.W.G. enamelled wire, using
138 turns of wire, tapped at the 34th turn.

A.R.P. One Coil

1 should like to make up the A.R.P.
One-valver, and should be glad if you could
let me know the address of the makers of
the coil used in that receiver.””—L. C.
(Dawlish).

HE coil is made by Messis. T. W.

Thompson. ot 176, Greenwich High

Road, London, S.E.10. The price is 2s.

af
f

Anode and Decoupling Resistance
‘1 should like to try the varying effect
of anode and decoupling resistances, and
wonder if the following idea would be
satisfactory. I thought of using a standard
volume control with a total value of 100,000
ohms, taking the ends to anode and H.T.

) () G S I I | D ) ) ) -

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or ditficulties
arising from the comstruction of receivers
described in pur pages, from articles appearing
in our pages, or on general wircless matters.
Weregret that we cannot, for obviousreasons—

(1) Supply circuit diagrams of complete
multi-valve receivers.

(2) Suggest alterations or modiflications of
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

A stamped addressed euvelope must be
enclosed for the reply. All sketches and
drawings which are sent to us shounld bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.

Send your queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Ltd., Tow& House, Southampton Street,

Strand, London, W.C.2, e Coupon must be euclosed
with every gquery.
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and the arm through the decoupling conden-
ser to earth. In this way the total voltage
drop would remain constant and I could use
various anode loads with suitable decoupling.
Is there any snag in this idea, as I have not
seen it used by you in any of your cireuits ? **
—B. S. H. (Reading).
HE idea is theoretically sound, but in
practice you would find difficulty in
obtaining a suitable anode load. Firstly,
if you use a wire-wound component you
might experience trouble due to the slight
inductive value of the decoupling portion,
or perhaps noise when it was adjusted due
to the arm travelling over the adjacent
turns of wire. The inductance of the com-
ponent might also affect the anode load por-
tion. If you used a non-inductive component
this would no doubt be of the chemical or
composition type, and may not carry the
current which the valve is passing. If,
however, you can see that the above points
are attended to, then the idea is quite in
order.

-
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S.W. H.F. Choke .

¢ Could you give me an idea what induct«
ance I should need for a short-wave choke
to use in a set designed to cover from about
5 to 70 or 80 metres? I thought a former
about 1in. in diameter would be suitable as
I have a paxolin former of that size avail-
able.””—L. P. (Watford).
AN inductance of 170 to 180 1H would be
satisfactory, and 100 turns of 26 or
28 enameclled wire close wound would give
vou a suitable inductance valuc. If you
require a rather high degree of efficiency we
would suggest that you split the winding
into, say, five sections, each separated by
ahout }in.

L.F. Interference

‘1 have a 7-valve superhet which, apart
from the fact that it is rather old in design,
gives me all that I want in the way of
reception. There is just one point about
which - ¥ should like some advice. At
certain times there is considerable morse
interference which no amount of tuning
will cut out. This only occurs at odd times,
but is very loud and cannot be tuned in
any way. Could you offer a solution to
this ? >—E. R. (Harwich).

HE interference may be coming from a

nearby source on a wavelength

corresponding to the intermediate frequency
of your receiver. This is known as LF.
interference and may be overcome by fitting
an L.F. filter across the aerial-earth circuit.
This filter may consist of a special choke
or a commercially-made product designed
for the purpose. 1t is. in effect, a rejection-
type wave-trap tuned to the intermecdiate-
frequency.
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| REPLIES IN BRIEF

The following reﬁlies to queries are given in
l abbreviated form either because of non-compliance

with o rules, or because the pointraised is not of
yeneral interest.
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D. G. W. (E. Barnet). As the coil is 2 commnercial
component, we regret that we are unable to give
winding details.

J. H. D. D. (Frankwell). We regret that we are
unable to assist you in your particular problem, which
hardly comes under the heading of radio. In any
cage, we doubt whether you could make satisfactory
springs on the lines mentioned unless vou have good
workshop facilities,

E. T. (Ramsgate). We regret that we have not
published a full size blueprint for the receiver in
question.

R. P. D. (Liphook). Full details of a receiver of the
type you require will be found in Jast week's issue.
If you require a more elaborate type of set, using a
commercial coil, Blueprintg PW. 93 wonld be of nse to
vou.

D. H. (8horeham-by-Sea). Blueprint PW. 35C
would he suitable for the receiver mentioned lyy you.

V. R. (Coventry). The output terminais are on oue.
side, one terminal being joined to the anode. of the
ontput valve and the other to the cenfre pin of the
output valve—H.T. positive,

L. A. L. (Eastney). 'The process is a patented one
and presimmably "¢ Kalen * is used.

P. L. (Bedale). No, the details were for 6 volts only.

H. F. (S.W.16). We have no circuit of the commer-
cial set in guestion and you sliould therefore cormuni-
cate with the makers.

L. D. (Norwich). The coil may be used by ignoring
the long-wave winding and short-cireniting this to
earth.

D. R. (Perth). Either of the valves could be used
but the American one mentioned will take just 8
milliamps more H.T. eurrent without givingany increase
in velume.

W. Y. (Stough). The transformer is now useless
and would have to he dismantled and rewound. Yon
cannot repair { he winding without taking it down.

C. D. E. (Cardiff). The extra speaker is totally
ditferent in type and must have a separate energising
source. You cannot incorporate it in the receiver
owing ta the small enrrent which would be insuflicient,
to encrgise the magnet.

The coupon on page iii of cover
must be attached to every query,
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PRACTICAL WIRELESS
Dute of Issue.

CRYSTAL SETS.
Blueprints, 6d. each.
1937 Crystal Receiver . .
The " Junior ” Crystal Set .. 27838

STRAIGHT SETS. Battery Oparated.

One-valve : Blueprints, 1s. each.
Ali-Wave Umpen (Pentode) —
10.2.38

e‘rumms One-valver .. .
The © ¢ Pyramid ” One-valver (HB‘

Ten) § 27.8.38
Two-valve : Bluepnnts, 1s. each.
Vour-range Super Mag Two (D Pen) —
The si. 'net Two (D & L) . 24.9.38
Three-valve : Blueprints, 1s. oach.
Selectone Battery Three (D, 2 LU

(I'rans)) . p
Six blnllm" Three (D 2 LW

(hC & Trans S s —
Teader Three (8G, D, Pou) 22.5.837

St Three (HE Pen D, P(‘u)
All Pentode Three (III Yeu, D
(’en), Pen)
Hall-Mark Thiree (bh, D. Pow)
Hall-Mairk Cadet(D, L17, 1’0!1(1\(‘)) 16.5.3:
.4, Camy’s bilver Souvenir (HK
Pen, D (Pen), Pen) (AH-Wave
Three) & . .\
Canteo \ll\l"ct Tliree (D 2 LP
(Trans)) .
1936 huuotoue Clhree I‘our (Hh
Pen. 131 Pen, Westector, Pen)
Dattery” All-Wave Three (l), 2L
[EHE))] . —
The \Iumtm (HT‘ Pen D l’cn) b
The Tutor Three (HF l’en D, l'cn) "1 .

‘e Centaur Three (344, D, 1') 114, b ST
¥. J. Canur’s Record All-Wave

Three (HI' Pen, D, Pen) . 31.10.36
The  Colt > All-Wave 'Liiree L,

2 LN (N( & Trans)) .. 18.2.39
’_U‘c  Rapide ™ Straight 3 (D

2 LIY (hC & Prans)) 4.12.3
.3 Cammrs Oracle All-Wave

Three (HF, Det., Pen) . . £3.8.37
1958 ** Triband ” All-Wave Threo

_(HE Pen, D, Pen) 22.1.38

J. Camm ‘bputc Thrce

(I!b Pen, D, Tet} 26.3.38
‘Che Hurrjeane \‘l Wave Three

(b(; it X’Ln) Pen) . . 80.4.38

. &.mnu S+ Push-Butioy ”

“Fhree (P Pen, D (Pen), Tet} .0.38
Four-valve : B!uepnnts 1s. each.
sonotoue Four (8G, D, LF, P) 1.0,87
I'ury Your (2 8¢, D, Pen) 8.5.37
Dela Universal Four (5¢, D, IE

Cl.B) —
Nueleon Class B Four (8¢, D

(b( ), LI, CL B) _—
Tury lour “suuer(au SG ]) I’en) —
Battery Haoll-Mark 4 (HL‘ Pen,

D, Push-Pull) .. o . —
F.J. Camw’s ** Limit \ll Wave

Four (HE Pen, D, LTY, 1) 26.9.36
All-Wave ** Corona 4 (Hl‘ Pon

D, LY, Pow) 0.10.87
“Acme All- Wave 4 (HI‘ Pen, 1)

(Peny, LIY, C1. B, 12.2.38
The ** .\dmual Four (lll\ I’cn,

HIE Pen, b, Pen (RC)) . . 3.9.38

Kains Operated.

Two- v@lve Blueprints, 1s. each.

A.C. Twin (D (Pen), Pen)
A.C.-D.C. Two (SU, Pow)

b‘electv]m A.C. Radiogram
(D, Pow). .

Three-valve : Bluepnnts 1s each

Double-Diode-Triode Three (l[b‘
Ten, DDT, Pen) .

DO Ace (sG D, Pen)

AL T'hree (SG, D Ten) .

A.C. Leader (HF Pen b, l’u\\)

D.C. Premier (HF Pen D l’(‘n)

l'biquc (HF¥ Pen, D (l,’en), Pen) ..

Armaca Mains Three (HI' Pen, D,
Pcu) —_
F.J. Camm’s A.C. Al-Wave Silver

Two

%u\cnu Three (HF Pen, D, Pen) 11.5.356
Y Al-Wave ” AL, Three (D, 2

LE (RQY).. —
AC. 1936 Sonotone (HF l’en HI

Tery Westector, Pen) —
Maius RKeeord All-Wave 3 (llF

Peu, D, Pen) =
All-world \cc(HF Peu, D Pe~|) 28.8.37
Four-vailve : Blueprints, 15. each.
A€ Fary Four (5G, 8G, 1, Pen) —_
A.C. Fury Four Super (8G, 8(G, D,

Pen L8 oG Jw 47 —
A.C. Hall-Mark, (HF Pen, D),

FPush-ull) o 3¢ L 247,37

No. of
Dlueprint.

W7t
PWuit

PW31A
PW=a5

rwWo3
PW3GB

PWi7o

PWI0
PWii

PW30
Pwil
PW4is
PWi9
PrPwsi
PW33
PWis
PWiit
I'weg2
I'Wet
1WeH
Pwi2
rws2
PWi8
rwsy
W8y
FPWs0
rwo2

PwW4
rwil

IwWir

PWa4B
PW34C

PW416
PWGT
PwWig
P83
PywWoo

PWI13
Pwslt

PW1)

PW36A

Pwss
PW50
PW51
P\VH6

PWI0
PW30

Pw2o
PW324D
PW15

Universal Hall-Mark (HF I'en, D,

Push-Pull) e 9.2.85
A.C. All-Wave Corona Four .o 61187
SUPERHETS.
Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three-valve) .. b.6.37
1. J. Camm’s 2-valve Superhet . —
. J. Camm’s “ Vitesse” All-
Waver (5-valver) ot 27.2.37

Mains Sets : Blueprints, 1s. each
A.C. £5 Superhet (Three-valve) . -
D.C. £5 Superhet (‘Uhrec-valve) . 1.12.34
Universal £5 Supethct (’l‘hroc-

valve} .. e
T.J. Camm's A.C. £4 ﬁuperhct 4 81.7.87
F.J. Cawn’s Universal £4 Super-

et 4 g .6 83
s Qudllton(: Universal T'sur
Four-valve :
Push-Button 4, Battery Model ..
Push-Button 4, A.C. Mains Model

SHORT-WAVE SETS.
Blueprint, 1s.
Simple 3.W, Onc-valver .

Twe-valve : Biueprints, 1s. each.
Midget Short-wave Two (D, P’en)
The * Fieet™ Short-wave Two
(D (HF Peny, Pen) .y
Threz-valve : Blueprints, 1s. each.
Lxperimenter's 8hort-wave Three
(34, D, ]’ow)
The Preteet 3 (D 2 LI (h(‘ and
Trans)) 7.8.37
The Band- Spload S.W.  Three
(HF Pen. D (Pcu), Pen) 1.10.58
PORTABLES.
Three-valve :  Blueorints, 1s. eash.
. J. Camne’s BLE Three-valve
Portable (11 Pen, D, ’en) .
Parvo Flyweight ‘\h(lfrot Tort-

221028

Qne-valve :
0.4.33

able (3G, D, Pen) 5.6.39
Four-vaive : Blueprint, 15.
“Tinp” Portable 4 (D, LV, L¥,
Tren) 7 3 i .. 19.3.33
MISCGELLANEOUS.

SW. Converter-Adapter (1 valve)

Double-sided Biueprint, 1s. 64.

PWi47
PwslL

P40
Pws2

PWis

Pwag
w42

Pwit
PW59
PWeo
W73

PwWos

PWS83
TWssA
PVo1
PW304
PWes
PWes

PW6s
PWi7

PW8as

PW4RA

AMATEUR WIRELESS AMD WIRELESS MAGATINE

RYSTAL SETS.
Blueprints, 6d. each
LTour=gtation Crystal Set .
1934 Crystal Set . -
150-wiile Crystal Set
STRAIGHT SETS.
One-vaive : ~ Blueprint, 1s.
L. B.C. Special One-valver 4

Two-vaive : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) ..
Full-volume Two (5( det, en) ..
Lucerne Minor (D, Ten) .. P

A Modern Two-valver

Three-vaive : Blueprints, 1s. each.

Clazs B Three (D, Trans, Clags 1B )

£5 5s. 8.G.3 (8G, D, lmua) .. 21233

Lucerne Ranger (S(. Trans) . —

£5 5s. Three: De Luxe Version
(SG, D, Trans) ..

Lucerne Stldl"ht 'lhrco (D ]\C
Trans) ..

Transportable Three (SG D e n)

Siuple-Tune Three (SG. D, I‘cn)

Economy-Pentode Three (S(., b,

23.7.38

June 5

Pen) .. EB S .. 0ct.’33
CAWDM” 1934 Standard Thrce

(3G, D, Peny ., o =
£3 3s. Three (8G, I) I‘rdm) . Mupr. 34
1935 £6 6s. Batfcry Three (“(x

D, Pen) ., a3 —
PTP Thrée (Pen. D, P en) _
Certainty Three (SG, D, Pen) .. —
Minitube Three (3G, D Tl.um) . Oct. '35

All-Wave \meug Three (\(., b
Peu)

Four-valve : Blueprmtv, 1s Bd each
655, Tour (SGr, D, RC, Trans) .
JHE Four (2 8G, B, I‘en)
Self-contained Fonr (5G, b, L ]'

Class B) .. .. Aung.’33
Lucerne Straighit "Tour (SG D,

LI", Trans)
£5 5x, Battery Four’ (HF, D 2 LT‘) I‘eb ’35
The H.K. Four (8¢, 86, b, Ven) Mar, '35
The Anto Straight Four (HJf‘ Pen,

HI Pen, DDYT, Pen) .. .. odpr. 36

Five-valve : Blueprints, 1s. 6d. each.

Super-quality Five (2 HIY, D, RC,
Trans) ..

Class B ledl.\dvne 2 SG. D, L[‘
Cla:

New .ms B ]lve ("‘ SG I) Lb
Class B) ..

Battery Operated.

AW427
AWdiL
AWd450

AVW3ST

AW388
AWsa2
AW426
WM439

AW3SH
AW412
A 422
AW4l5
AWis7
WM2T1
Ws2T
WM337

W51
\WMSH4
WAI371
WA3RY
WM33
WAMB06

W00

AWEY
AWl

W)I331
WHMB50
WMa8L
WM384

WALH)4

WiR20
W34
WM310

Oclober 14th, 1939

These Blueprints are drawn full size.

indicates that the issue is out of
Issues of Practical Wireless .
Amateur Wireless .. o Ad.
Practical Mechanics we Tde
Wireless Magazine ..

tion appears : Thus P.W.
ticql Mechanics, W.M. to Wireless Magazine.

of the blueprint_and

ampton Street, Strand, W.C.2.

Copies of appropriate issues containing descrip-
tions of these sets can in some cases be supplied at
the following prices, which are additional to the cost
of the Blueprint. A dash before the Blueprmc Number

nt.
4d Post Paid

1/3
The Index letters which precede the Blueprmt
Number indicate the periodical in which the descrip-
refers to PRACTI
WIRELESS. AW, to Amateur Wireless, P.M. to Prac-

Send (preferably) a postal order to cover the cost
the e (stamps over 6d.

unacceptable) to PRACTICAL WIRFLESS Blueprint
Dept.. George Newnes. Ltd., Tower House, South~

»
»

CAL

Mains Operated.
Two-valve : Blueprints, 1s. each.
Consoelectriec Two (D, Pen) AC.
Lconomy A.C. Two (D, Traus) A.C.
Unicorn A.C.-D.C. Two (D, P'en)
Three-valve : Blueprints, 1s. each.
Home Lover's New All-electric

Three (SG, D, Trans) A.C.

Mantovani A.C. Three (HIY Pon

D. Ten) —
£15 153, 1936 A C Ru'lio"mm

(1. D, Pen) .. Jan.’36
Four-valve : Blueprints, 1s. 6d. each.
All Metal 1011[ (2 8¢, D, Pen) L July 83
Harris® Jubilee Hadmgmmfﬂl

fen, D, LK, P).. L Muy '35

SUPERHETS.

Battery Sets : Blueprints, 1s. éd. each.
Modern Super Scnior g =
Varzity Four . Oct.’35
The Request All- \\ av er .. June 36
1035 Buper-Five Butterv(superhet)  —
Mains Sets : Blueprints, 1s. 6d. each.
Heptode Super Three ALC. . BMay’34
WAL Radiogram Super ACL.,

PORTABLES.

Four-valve : Blueprints, 1s. 64. each.
Hotiday  Portable (84, D, LI,
Class B) . . s
Tamily Torfable (HI* D, R,
Trans) » 25 =
Two H.I. Portable (2 S(} D,
QP21) . -
Tyers Portable (\h, b, 2 ’L‘nm)

AWIN3
WAT2R6
WMsY4
AWSES
WAMST

WML

WHMS20

]
WALHT
WM37Y

AW3Y:
AWdLLT7

W33
WM367

SHORT-WAVE SETS—Battery Operated.

One-valve : Blueprints, 1s. each.
S.W. One-valver for America . 15.10.38
Rome Short-waver -—
Two-valve : Blueprints, 1) each
Ultra-short Battery Two (3G, det,

Pen) . Feb
Tome made Coil Two (D I’ cn)
Three-valve : Blueprints, 1s. each
World-ranger Short-wave 3 (D,

RC, Trans)y B 3 al ol
Experimenter’s h-metre set (13,

T rans. Super egen) .. 30.6.04
The Carricr Short-waver (5(,( n,T ) Auly’ 35
Four-valve : Blueprints, 1s. 6d. each
A W. sShort-wave World-beater

(HP Pen, b, RC, Trans)
Foapire short-waver (86, D, L(L

Trans)

Standard Los- valver Short-waver

(3¢, D, LI°,

Superhet Btueprint, 1s. 6d.
Simplitied sShort-waver Super

22.7.39
. Now. '35

Mains Operated.

Two-valve : Bilueprints, 1s. each.
Two-valve Mains Short-waver (J)

Pen) AC.
WA Long- “wave (onwlter
Three-valve : Blueprmt 1s.
Enigrator (SG. D, Pen) AC. ..
Four-valve : Blueprint, 1s. 6d.
standard Four-valve A, Short-

waver (8G, D, K¢, Trans) . Adug. '35

MISCELLANEOUS.
S8.W. One-valve Converter (Price
Gill) b AS
Lnthusnast'u Powu Awplifier (1/6)
Listener’s 5-watt A.C. Amplitier
16y g - T
tadio Unit (2v.) for WM (1/-) Nov.’35
Harris Llectrogram battery ani-
plitier (1/-% .. .
De Tuxe Concert A:C. Electro-
gram (1/-) May.
New Style Short-wave Adaptu
(1/-) on
Trickle (hfnruer (hd ) .
Short-wave Adapter (1/-)
Superhet Conuverter (1/-)..
13.0..D.L.C. Short-wave Converter
(1/-) . Blay’36
Wilson Toue Master (1/- ) . June'36
The W.M. A.C. Short-wave Con-
verter (1/-) .. . B

Jan .),

10s
v

AW420
AWAL2

AWASR
WAHSHO
AWI36
WM3i3
W3S

WMSHT

AW4L3
A RIER

WM352

WMB9L

A2
WMs?

WM392
WM
WM309
WMi03
WAM333
AWAE2
AW 456
AWHT7

WM 405
WML06

WM103
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classified Advertisements

T

Advertisements are accepted for these
columns at the rate of 2d. per word. Words
in black face and/or capitals are charged
double this rate (minimum charge 2/~ per
paragrapb). Display lines are charged at
4/- per line, All advertisements must be
prepaid. All communications should be
addressed to the Advertisement Manager,
*“ Practical Wireless,” Tower House,
Scuthampton Street, Strand, London, W.C.2.

RECEIVERS, COMPONENTS ARND
ACCESSORIES
Surplus, Clearance or Secondhand, etc.

Sl)Ul‘HERN RADIO'S BARGAINS.—AH Goods
Guaranteed. Postage extra.

5/- Parcel of Assorted Components, comprising
Comlensers, Coils, Resistances, Wire, Circuits, cte., ete.
Value 25/-—5/- Parcel.

10/- Parcel of Aszorted Components, comprising 100
articles, including Flectrolytics, Coils, Volume Controls,
ete., etc.—Value 4.)/——10/~ Parcel.

21/- Small Trader’s Pnrcel comprising 150 articles,
including 6 Electrolytics, 6 Volume Controls, 24
Tubular Condensers, 24 Valveholders, 36 Resiatances ;
Uoils, Chokes, etc., ete.—Value 85/—21/- Parcel.

Telsen 3-range meters (volts and milllamps.), 4/-;
Ormond Loudspeaker Units, 2/6 ; Crystal Detectors,
2/-; Crystals, 6d.; Morse Tappers, 2/11; Buzzers
1/6; Ace “ P.0.” Microphones, 4/-; Thousands of
Bargains for Callers.—Southern Radio, 46, Lisle
Street, London, W.C. Gerrard 6653.

AUXHALL.—AIll goods previously advertised are
still available; send now for latest price list,
free,.—Vauxhall Utilities, 163a, Strand, W.C.2.

ONVERSION UNITS for operating D.C. Recel\ ers
from A.C. Mains, 100 watts output, £2/10/0.—
150-watt Model for opemtmg Badxogmmophones,
£3/10/0. Send for lists.—Chas. F. Ward, 46, Far-
ringdon Street, London, E.C.4. Tel.: }{olborn 9703.

LOUDSPEAKER REPAIRS

QOUDSPEAKER repairs, DBritish, American, any

make. 24-hour service, moderate prices.—

Sineclalr  Speakers, Pulteney -Terrace, Copenhagen
Street, London, N.1.

L.8. REPAIR AND REWINDING SERVICE: 24-
hour service. See below :(—
REPAIRS to moving coil speakers a speciality.
New cone assemblies fitted. Speech coils and
fields wound or altered. Mains transformers, chokes,
elimipators and vacuums repaired, prices quoted.
Speaker transformers, Class “ B L.F. transformers
and pick ups rewound at 4s. each, post free. Discount
trade. Estimates free. Guaranteed satisfaction.
L.S. Repair Service, 5, B.xlham Grove, London, 8.W.12.
*Phone : Battersea 1321

NEW LOUDSPEAKERS

SPEAKERS from 6/6 each, P.M. and
3 OO energised 1in. to 14in., including scveral
Epoch 18in.—S8inclair Speal\ors Pulteney Terrace,
Copenhagen Street, London, N.1

NEW RECEIVERS, COMPONENTS
AND ACCESSORIES

BAI\.KPUPT BARGAINS, Brand new 1938-0
models, makers’ sealed cnru)na, with guarantees,
at less 40% below listed_prices. Also Portables and
Midget Radio. Send 13d. stamp for lists.—Radio
Bargains, Dept. A.W., 261-8, Lichficid Road, Aston,
Birmingham.

P ] )
FREE ADVICE BUREAU
E This coupon is available until October 21st, 2
i1 1039, and must accompany all Queries and i
H Hints. :
E PRACTICAL WIRELESS, 14/10/39
k.. e -t

PRACTICAL WIRELESS

PREMIER

% RADIO %

PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS

Incorporating the Premijer 3-Band S.W. Coil." 11- 86
Metres without coil changing. EachKitts 1

'BUSINESS AS USUAL!|

v

CABINETS

A CABINET for Every Radlo Purpose.

YONVERT Your Set lnto a Radiogram.at Minimum
Cost ; surplus cabinets from noted makers under
cost of mmmfacturc (undrilled), 30/- upwards ; motors
at wholesale price.
NDRILLED Table,
cabinets from 4/6. .
NSPECTION Invited; photos loaned to country
customers,
H L. SMITH and Co., Ltd 289, Edgware Read,
W.2. Tel.: Pad. 5801

console and loudspeaker

with all components. diagrams and 2-volt \alves
3-Band S.W. 1 Valve Kit, 14/9. 3-Band S.W. 2 valve

Kit 22.6.

DE LUXE S.W.KITS
Complete to the last detail, including all Valves and
colls, wiring diaﬁrams and lucid instructions for
building and working. Each Kit is supplied with a
steel Chassia and Panel and uses plug-in coils to tune
from 13 to 170 metres.
1 Valve Short-Wave Receiver or Adaptor Kit
1 Valve Short-Wave Superhet Converter Kit
1 Xalve Short-Wave A.C, Superhel: Converter

2 Valve Short-Wave Receiver Kif~
3 \éalve Short-Wave Screen Grld a.nd Pent.ode

20/-
23-

263
29/

68/-
REPLACEMENT VALVES FOR ALL SETS

FUROPA MAINS VALVES, 4 v .C. &l

CIHL, AC. /L., AC/ .G, A.C/V.MS.G.
A.C./HLP AC/VHP ACP., all 5 each.
A.C. /Pens. LH.. 6/6; AC /P X4, 13 3 Oct, Freq.

Changers, 86 ; Double Diode Triodes, 7/6 ; 3j-watt
D.H. Triode. 7/6. 350 v. and 500 v, F.W. Rect., 5/6.
13 v. .2 amps. Gen. Purpose Triodes., 5/6: H.F.
Peps. and Var.-Mu. H.F. Pen., Double Diode Triodes.

Freq. Changers, 7 6 each.” Full and Half-wave
Rectifiers, 6/6 each.

TRIAD U.S.A. VALVES

We hold the largest stocks of U.S.A. tubes in this
country and are sole British Distributors for TRIAD
High-grade American Valves. All types in stock.
Standard types, 56 each. All the new Metal-Class
Octal Base tubes at 6 6 each, 210 and 250, 8/6 each.

PREMIER BATTERY CHARGERS for AC.
Mains. Westinghouse Rectification complete and
ready for use. To charge 2 volts at i amp.. 11/9 :
6 volts at & amp, 19/- : 6 volts at 1 amp, 22,6 ; 12
volts at 1 amp. 24/6 ; 6 volts at 2 amps, 37/6.
Special Offer Mains Transformers. manufacturers®
surplus, 25(:»250 v. 60mA,4 v 2a.,13v.1a,36;
300-300 v. 60 mA, 4v5a.C.T,,4v.1a., 6/11.
l‘OTENTlO“ETERG “'I'lll SWITCH. t meg.,
hms and 10.000 ohms, 1/3 e:
POTENTIOMETERS WITI{OUT S\‘VITC". 2meg.,
. L,000 hms 25,000 ohms, 20,000

. 1/- eac
IGRANIC WIRE \VOU!\D POTENTIOMETERS,
3-watt type, 5.000 chms and 50.000 ohms, 2/3 each.
U.S.A. 13’01‘*.24 30, 41, 39/44, 35/51, 55, 56. 57. 58,
1, 7, 85, 2A5, 2A6, 2A7, 2B7, 6A7, 1273, 210, 250,

2 fe

TUBULAI]{J %OVD;‘VSERS .002, .0001, .0003 and
0z

ELECTROLYTIC CONDE\SbRS Metal Can.
8 mfd, 320 volts. 2 for 1/6. 8+8 mf., 4756 v.410 mf.
50v,, 2 for 2/6. 848 mf., 450 v.+8 mf. 9250 v, 2 for 2/6.
'{;C.C h].)R ELECTROL\TICS. 8+8+4 mf. 500 v.,

- ea
500 v. CARDBOARD ELECTROLYTICS. 4 mf.
or 8 mf., 1/6. 8+4 mf., 2/9. 8+8 mf, 2/6. 4+4 mf..

2/4.

PREMIER SHORT-WAVE COILS, 4- and 6-pin
types 13-26, 22-47, 41-49, 78-170 metres, 1/9 each,
wlth circuit. Special sct of 8.W. Coils, 14-150 metres,
4}- set, with circuit. Premier 3-band S.W. coil,
él -25,18-43, 38-86 metres. Suitable any type circuit,

g;[gl.l‘l‘!/’gl\ﬂcro Cursor Dials, Direct and 100.1
3

PREMIER Short-Wave Condensers, all»brass con~
struction, with Troelitul msulatlon 15 mmf., 1/6 ;
25 mmf., 1/7 5 40 mmf., 1/9 ; 100 mm¢., 2/ ; 160 mmf.,
2/3: 250 mmf.. 2/6.

COIL FOR’\IERS, 4- or 6-pin low-loss, 1/- each.

PREMIER 1939 HIGH FIDELITY AMPLIFIERS

Ideal for A.R.P. Alarm Systems.

A new Complete Range of 7 High Fidelity P.A.
Amplifier for A.C. or A.C./D.C. Mains operation.

Completely
Kit of Parts Wired and
with Valves. Tested
3J-watt A C. Ampllﬁer .. £2- 6-6 £3-4-0
3~watl: .C./D.C.. .. £2- 6-6 £3-4-0
g-watt A.C. £6- 2-6 £72-0-0
810-war.|:AC/DC £5 - 5—0 £6-2-6
15-watt £8-2-6

£6-14 -
“Black Crackle Steel Cabinet 15/— extra.

Orders 5/- and over sent Post Free. Under 5/- please
add 6d. postage.
Full Range of Components, ete., available from Stock.

Full Postal and Counter Services maintained as usual.

NOW READY
PREMIER 19490 CATALOGUE

111 PAGES - - - PRICE 6d.

Over 20 Pages of British and U.S.A. Valve
Data, Recelvers, Amplifiers. Components.

GET YOUR COPY TO-DAY!

ALLPOST ORDERS TO :-Jubilec Works, 167, Lower
Ctapton Road, London, E.5. Ambherst 4723
CALLERS TO: Jubilee Works, or our NEW

PREMISES, 169, FLEET STREET, E .C. 41 -
nira

or 50, High Strect, Clapham, S.W.4. Macaulaj 2381

. Y .

MORSE EQUIPMENT

ULL range of Transmitting Keys, Practice Sets
Oscillators, Recorders and other Radio Telegraph
ratus, designed and manufactured by T. R.

ML roy, World Champion Telegraphist. Abso-
lutely first-class construction. Send 2d. for 6Q-puage
general catalogue—Webb’s Radio, 14, Soho Street,
London, W.1. ’Phone : Gerrard 2089.

SHORT - WAVE TRANSMITTERS

ARGEST range of Transmitters, Exciters and
Speech Amplifiers. Sole Agent.s for famous
HALLICRAFTLRS productions. Transmitter models
from £8 to £220. Full stock of components, including
complete range of Eddystone Condensers, etc. 60-page
catalogue 2d.—Webb’s Radio, 14, Soho Street, London,
W.1. ’Phone : Gerrard 2089.

COMMUNICATION RECEIVERS

INEST selection in the country. Soie Agents for
famous HALLICRAFTERS Receivers, ranging in
price from £10 to £150. Attractive easy terms, Demon-
strations at our London Showrooms, 60-page Catalogue
post free 2d.—Webb’s Radio, 14, Soho Street, London,
W.1. 'Phone: Gerrard 2089.

MISCELLANEOUS

XPERIMENTAL OPPORTUNITIES.

Unorthodox

detector circuits, theory, experiments. Book
2/-—D’Arey Ford, Gandy Street, Exeter.
E TALLER !! Extra Inches Count!! Detail,

6d. stamp.—Malcolm Ross, Height-Specialists
Scarborough.

IXTY TESTED WIRELESS (CIRCUITS, by F..J;
Camm, 2s. 6d.—This handbook contains every
modern circult complete with instructions for assem-
bling, component values, and notes on operation.
Obtainabie at all Booksellers and Newsagents, or
by post 3s. from George Newnes, Ltd. (Book Dept.),
"I;;»éezr House, Southampton Street, Strand, London.

WAR-TIME RESTRICTION
OF PAPER SUPPLIES

ORDER FORM

For Reader’s use to Newsagent or
Bookstall

(Name of Newsagent or Bookstall)

Please deliver or reserve for me a copy of
each issue of “ PRACTICAL WIRELESS **
until further notice.

N.B. This Order Form if sent to the
Reader’s usual Newsagent or Bookstall
will ensure regular delivery of this
paper during war-time. Paper supplies
have been rationed to all publishers and:
the wastage of unsold copies in the
shops must be avoided. Please help
both publisher and retailer by ordering
NOW.




In these days
of emergency

Don’t forget that your
radio receiver is more
important than ever.
Rejuvenate it with
new Osram Valves—
keep a spare set handy

sram
O alves

MADE IN ENGLAND

A TONIC TO ANY SET

NOTE : If you have difficulty in obtaining any particular valves,
write to the Osram Valve Dept. of:

THE GENERAL ELECTRIC CO,, LTD,,

Magnet House, Kingsway, London, W.C.2.

_— — — — —

Publishe d every Wednesday by GEORGE NEWNES, LIMITE D, er Hou: outhampton Street, S d London, W.C.2, and Printed in England ny
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SELF-CONTAINED AV.C. UNIT—-:%

Pracrical

WEDNESDAY

. Oct. 21st, 1239.

A

NEWNES
PUBLICATION

'
o
FJ.CAMM

Vol. i5. No. 370.

Contento

Headphone Hints

<>

Auto. Frequency

Correction
<>
Thermion’s Commentary
<>

Two Classes of Music—
by Our Music Critic

<>

‘Practical Hints

<>
~ Interesting Experiments
<>
¢ Self-contained A.V.C. Unit
P <

Practical Television

<>

. * A 20-metre Set from
'i ' ¢ Junk ”

u Can be an Authority with

EVERYMAN’S WIRELESS BOOK

i By F. J. CAMM.
L 5, A Radio Consultant for the Listener, Expert and Amateur Constructor. It explains the Operation, Upkeep and Over-
| k|

haul of all types of Wireless Receivers, with Special Chapters on the Principles of Radio Telephony, Installation and
Systematic Fault-finding. 200 lilustrations and Diagrams:
NET from' all Booksellers or by post 5/6from the Publishers, GEORGE NEWNES LTD. (Book Dept.), Tower House, Southampton St., Strand, London, W.C.2

ADVT,
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THE SECRET WAR

By Hu gh Stand:sh

imi: L Down the sunlit
= f cliff streamed a
, cascade of smok-

,’ flaming

. From

e cllﬂ'm clnﬂ'echoed

the knell of the

high hopes of the
Tnplz Umon

Tl
L R

AWAY in the windy
uplands of Europe
a pilotless fleet of heavy
bombers secretly
menaced the security of
the peaceful nations of
the world. How could
they be destroyed be-
fore they became the
destroyers? Read this
powerful story of ruth-
less aerial combat
against secret enemies,

Other thrilling stories
include :
STUFFED DUMMY
By L. S. Metford

TRUST THE GENERAL
By G. C. Gates

PILOT ERRANT
By w. O. Miller

NO SURRENDER
By O. P. F. Landers

A Full-page Artist’s Impression
of the
R.AF. Raid on the Kie{ Canal.

A history and description of the
Havilland Comet, with instructions
for making a scale model.

IN THE NOVEMBER

AIR STORIES

Of all Newsagents. and Bookstalls,

? HAVE YOU HEARD THE RUMOUR

That Winston has sunk the
German Fleet singlehanded?

it’s in

REGINALD ARKELL'S

War Rumours

Everybody is tafking about WAR RUMOURS, the new
book of hilarious war rumours in verse. It tells how
Hitler was ‘arrested by a special constable ; what happened
when Mr. Chamberfain was dropped behind the German
lines, and how Winston Churchill won the war—by himself.

WAR RUMOURS is written in Reginald Arkell’s inimit-
able style, and the illustrations by Edgar Norfield capture
the real “ rumour ’’ spirit. Read it—enjoy it—and recite
its amusing verses to your friends. It is a priceless
war-time * possession.”

ONLY l,- NET

From all booksellers, or by post |/2 from the publishers,
C. Arthur Pearson, Ltd. (Book Dept.), Tower House,
Southampton Street, Strand, London, W.C.2.

C. Arthur Pearson, Lid.

WAR-TIME
RESTRICTION OF
PAPER SUPPLIES

ORDER FORM

For Reader’s use to Newsagent or Bookstall

(Name of Newsagent or Bookstall)

Please deliver or reserve for me a copy of each
issue of “PRACTICAL WIRELESS” uatil
further notice.

N.B. This Order Form if sent to the Reader’s
usual Newsagent or Bookstall will. ensure
regulap delivery of this paper during war-
time. Paper supplies have been rationed
to all publishers and the wastage of unsold
copies in the shops must be avoided. Please
help both publisher and retailer by ordering
Now.

George Ni < Litd.
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ROUND THE WORLD OF WIRELESS

Radio Economy

ANY interesting schemes have been
put forward with a view to cffecting
ceonomies in the running of domestic radio
apparatus. n the casc of the battery user
there may be an inercase in the cost of
accumulator charging, and also a shortage
of H.T. batteries. These may also increasce
in price as materials become scarce. Thus
the battery user is vitally concerned with
cconomy schemes. In the case of the mains
user the rationing of the electricity supply
may also result in a need of cconomising on
radio rather than on other cquipment.
Unfortunately there is very little that can
be done with this type of apparatus, but
the battery user has a number of interesting
schenies  available. We  have already
published eertain details and next weck
shall describe another economy reeeiver
for the Home ‘§c1vxce programmes. The
use of Westectors in place of valves; of
multi-clectrode valves in place of two or
more standard valves; and the climimating
of certain stages are othev features which
may be constdered and details of these will
be given from time to time.

American Broadcast Ban

HIS American authorities have decided

to ban the selling of space on the air

for controversial talks or discussions relating

to the international situation. The well-

lknown Radio Priest (I"ather Charles

Cochran) has been hardest hit by this ban,

as he was raming a seriecs of talks, niainly

directed against the repeal of the Arms
fimbargo Act.

&

Editozial and Advertisement Offices :
“ Practical Wireless,” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
Ww.C.2. ‘Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London.
Registered at the G.P.O. as a newspaper and
for transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a
practical  aature  suilable for publication “in
Practiesn WIRELESS.  Swuch wrticles should be
written on one gide of the puper only, and shovld
coniain the name and address of the sender. Whilst i
the Editor does not hold hiwmself 1esponsible for §
manuseripts, cvery effort will be wmade to retur:
thew if a stamped and addressed envelope i
enclosed.  All correspondence intended for the
Fiditor shondd be addressed : The I'ditor, PRACTICAL &
WIRLLESS, George Newnes, Lid., Tower House
Snuf}ump!an Street, Strand. W .c2

Owinyg to the raptd progress in the design o)
wireless opparatus and to owr efforts to keep on
readers 1 toueh withthe latest developments. ive giv
no rarronty that apparatns descrihed in -our;
colitiniis is not the subjeet of letters patent.

Copyright in all drawings, photographs nnli
articlrs published in PRACTICAL WIRELESS 45 &
specifically racerved throughout the countries siyna
tory tu the HBerne Convention und the U.S.A
Reprodiuctions or imidations of uny of these are
therefore expressly forbidden. PRACTICAL WIRE
LESS incorporates ** dmateur Wireless.'
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Oldest Radio Troupers
MERICAN station WLV claims to
have not only the oldest pair of
radio ““ tronpers” in the United States,
but probably the most hardy. They are
22 and Ma McCormick. who will celebrate
their forty-eighth wedding anniversary
this autumn. As members of the ** Boone
County Jamboree”’ tonring unit. Pa and
Ma have been appearing continuously at
state and county fairs since mid-July, in
travels that extended through Ohio,
Indiana, Michigan, West Virginia, Kentucky
and Illinois. They have performed at fairs
and in theatres of forty cities and towns,
sometimes putting on their act twice a
day. They sing. plav and do an old-
fashioned schottische for their stage spot.
The veteran radio stars were first heard
on WLW’s “Top o the Morning” pro-
gramme thirteen years ago. 1'a is sixty-
scven years of age and Ma is sixty-five,

ulation Station
H I equipment
is now being
built for the econ-
struetion of a new
broadeast  station
m Nchenectady that
will operate on the
recently annonneed
frequeney modula-
tion system
developed by Major
LEdwin H. Arm-
strong. The trans-
mitter will be
located in the
building now hous-
ing the G.I.C’s
television trans-
mitter on top of
the Helderberg
Mountain, twelve
miles from Scheuee-
tadv. The G.I.C.
have been conduct-
ing frequency mod-
ulation tests for
some time on its
150-watt  wltra-
short-wave station
W2X0Y at Albany,
and I.C.C. officials
spent two davs in
Schenectady and
Albany in the spring to witness a demon-
stration of the new system of radio
broadecasting.

County Jamboree,

Television Developmcnt

AL FTHOUGH television broadcasts have
been suspended in  this countvy,

cxperiments are still being earried on in the

has turned into a radio jof)
rustic comedian with WLW's Drifting Pioneers, for some
to write to him. Sally sat down at her desk and penned a love Ietter de {uxe
to the love-smitlen Denny, resulting in a new comedy spot on the *
" which is broadcast on Saturdays from W.L.W. at 9.30
p.m., ES.T. So enthralled is Denny that he hangs around while Sally does

the washing, lending all the moral support he can.

laboratories of the various firms interested
in this branch of radio. The practical side
must, of course, be held in abevance and
there is thus a possibility that the develop-
ments in the U.S.A. may take television
a step further than it had reached in this
country—in spite of our early start.

Honours for Dr. De Forest

AI‘ the end of September Dr. Lee De
Torest was honoured by a lee de

Forest Day at the New York World’s

Fair, and at a later date he was the guest

of honour at a reception at the Waldort-

Astoria, New York City.

P.A. in the Trenches

NEW weapon of war is being tried

out on the Western Front. This

takes the form of public address equipment
used by tlie Germans to relay extracts from

What started as a joke of fun-loving Sally Flowers, Dayion, Ohio, radio artist,

Sally heard the hoarse-voxced plea of Denm/.
* handsome widder ™

BOOHC

Hitler’s speech, given ont in TFrench for
the “ benetit ” of the French soldiers. No
doubt under suitable conditions this form of
contact with opposiug forces could be made
really effective, althongh no details have
been given concerning the power output
which was employed. Presumably all gun-
fire ceased during the announcements.
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A 2.VAILVE BEAT-FREQUENCY

~ OSCILLATOR -

Instructions for Calibrating the Useful Unit Described Last Week.

HXL panel and battery are now placed
in the cabinet and screwed down, and
it will probably be found that the H.F.
cutput into the set hasaltered slightly in.fre-
quency and that the zero note position has
changed. Thisis due to the capacity effects
of the metal shielding. In most cases the
shift of frequency is not much, and if due
allowance has been made to tune well away
from a stronglocalstationin the firstinstance
no trouble will be experienced in this. The
receiver will need re-tuning to the new
oscillator frequency, and by adjusting VC2
it should be possible to obtain zero note
when VCl1 is at 0 degrees.

It will be found that any change in
calibration can be corrected once VC1 is at
0 degrees, and zero note is obtained by
adjusting VC2, this being the purpose of
the latter control. Once this condition is
obtained the calibration will hold constant.

Calibrating

This may be accomplished in cither of
two ways, and these will be described ;
the latter method, which is the easier, will
appeal to the constructor with limited know-
ledge, and is quite aceurate for most pur-
poses,

1. Take out the panel from the cabinet
and’ remove valve 1 (putting oscillator 1
out of operation), Screw up panel and find
the fixed frequency of oscillator 2 when
V(G2 1s at 90 degrees. If a signal generator
is available these readings will be simpli-
fied.

Remove panel from the cabinet, fit valve
1, and remove valve 2. Screw up panel as
before.  Rotating VCI, take condenser
readings against frequency on the receiver
dial. If a signal generator is used the
exact frequency can be determined by
finding the ‘‘zero note’’ beat between
the generator and beat-frequency oscillator.
The curve for condenser readings against
frequency when plotted will give the fre-
quencies of oscillator 1 for any condenser
reading in degrees. The difference between
any- frequency {corresponding to a par-
ticular condenser reading) and the fixed
frequency of oscillator 2 (as already deter-
mined) will give the beat-note frequency.
Suppose, for example, oscillator 2 1s fixed
tuned to 1,500 metres (200 ke/s) and the
wavelength of oscillator 1 being received
is 1,550 metres (193.5 ke/s). Then their
difference in {requency is 200 - 193.5 kels
equals 6.5 ke/s or 6.5 x 1,000=6,500 cyvcles.
This would be a fairly high-pitched whistle.
This, then, is the method employed to ob-
tain the beat-note frequencies corresponding
to the various vositions ot VC1. When the
whole is then put back in the cabinet this
calibration will remain fairly constant,
once zero note is adjusted, as mentioned,
with the aid of VC2.

Method 2. This is done with the help of
a good piano tuner, and employs tuning
forks to give certain notes on the dial, and
the octaves (frequencies twice the funda-
mental) ean be determined, and from these a
curve can be- plotted to give the various
beat-note frcquencies for various con-
denser readings in degrees.

(Continued from page 99 of October I4th issue).

_This system is a useful check on the former
method in any case and i8 very simple to
do. As previously pointed out, the cali-
bration curve will remain constant once
zero note is obtained with VCI at 0 de-
grees, and this is done by adjusting VC2.

The curves in each casc are practically
straight line, and thus a few points are
sufficient to plot.

Remarks
The note given is very pure, and will

5-6 volts. As the current drain is small
for short testing periods the battery lasts
quite a long time.

The leads from the oscillator are one
earthed screened lead from one socket, and
the other goes to the carthed socket
in the panel, and also to the set’s
earth terminal. The condensers (fixed)
are small tubular type, and the resist-
ances small wire end type soldered directly
into the wiring or across points. The
panel must be quite rigid. as any move-

Sv

OSCILLATOR |

remain so until the battery commences to
run down, which takes place in the instru-
ment described when it goes below about

OSCILLATOR 2

Theoretical circuit of the B.F.O. unit.

ment will cause the note to vary in pitch,
and for this purpose thick gauge 1s
recommniended.

TELEVISION INTERFERENCE TESTS

HEN the television programines were
radiated daily, the owner of a tele-

vision set, whether home-constructed or a
commercial product, was gcnerally very
loath to have it out of action at any
period, as it would deprive the family of
entertainment. The closing down of the
Alexandra Palace scrvice as a result of the
present crisis, however, means that the sct
cannot be used for the time being, at least.
This provides an admirable opportunity,
therefore, for a very thorough investigation
into any interference problems which were
experienced during normal viewing periods.
A very large percentage of this could be
attributed to the type of aerial used, and
also to its tocation in reference to possible
interfering signals. If this was caused by
the ignition systems of motor-cars, then
very careful tests can now be undertaken
to eliminate or reduce this so that when the
service i3 renewed the results will show an
improvement. The difference between a
simple dipole and a dipole with reflector
should be studied in reference to the

strength of the interfering signal and, in the
case of the latter, orientation should be
undertaken, bearing in mind, of course,
the direction of the transmitting station,
for the dipolc aerial should be between the
reflector and Alexandra Palace. If roof
facilities permit, the effect of inoving the
acrial from point to point should be studied,
and every result carefully recorded fox
future use when the set can be put into
comniission once more, It has been found
from cxperience that relatively small
alterations in the aerial position will very
materially reduce the degree of interfering
signal experienced, and this can be judged
quite easily on the set when switched on
withoyt any incoming television signal.
Of course, care will have to be taken
to ensure that the reduction of inter-
ference does not bring about a loss in
television signal strength, and that is
why a careful log chart should be kept so
that any final repositioning may be checked,
as soon as the television service is
resumed.
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War

How Radio Will Play its Part in the Conflict, at Home and Overseas

0 the majority of people radio is
merely a source of entertainment
and its many normal peace-time

commercial applications seldom come into
the vision of the ordinary man in the street.
Apart from the fact that the majority of
ships carry radio, and that this has been
the means of saving life by sending out the
well-known SOS signal, the many other
applications are not often mentioned.
Now that there is a war being waged,
however, pictures published in the Press
and communications given by the official
news agencies often mention the use of
radio, and it should be realised that this is
now a vital arm of the modern war machine.
In the Great War radio was more or less
in its infancy. Certain types of aircraft
were fitbed with a transmitter and receiver,
and were used to control artillery work by
communication direct with a gun position.
Certain branches of the land forces also
made occasional use of the radio, but the
cquipment was not by any meahs efficicnt,
and the short waves had not been explored.
This meant that aerial difficulties were
encountered and such details as secrecy
and range could not be fully made use of.
To-day, however, the commercial use of
short and ultra-short waves has enabled
the modern radio installation to be brought
into a very high state of efficiency, and
every branch of the Services makes use
of it.

Shott-wave Working

The greatest improvement is undoubtedly
the use of the short waves, as this enables
a reduction to be made in aerial installation
and size, and at the same time dirce-
tional working is possible. Furthermore,
smaller installations are possible, ag greater
distances may be covered with smaller
power, and the portable transceiver is thus
an efficient piece of apparatus. Visitors to
the Radio IExhibition recently had an
opportunity of seeing an Army exhibit
which iypificd a radio station such as is
cmployed by them, with the portable
generating station, direction-finding equip-
ment and other associated apparatus.
In the Boer War communication over long
distances had to be carried ont by means
of the heliograph, a system which was
often capable of being read by the enemy.
Flag signalling, lamp signalling, and the
use of the flap signaller were widely nsed
for maintaining contact during the Great
War, in addition, of course, to the normal
land telephone. The usc of these devices,
however, was accompanied by serious risk
of life, aud at all times was subject to
sudden curtailment. On the other hand,
radio may be used withont any attendant
risk, as the equipment may be used in a
bomb-proof shelter or below ground ;
communication may be rcliably main-
tained over long distances, and by the use
of suitable equipment secrecy mniay be
maintained,

Poriable Equipment

We have published in these pages from
time to time illustrations of soldicrs with
smal! portable transceivers carried on their
Yacks. These arc battery-operated and

work on the ultra-short or short waves,
and the necessary aerial is fitted to the side
of the eontaining case. It is only a few feet
long and the entire installation is quite
light in weight. With one of these units a
company of soldiers may be kept in the
closest touch with another unit and perfect
co-ordination is possible. The use of
telephony, of course, speeds up the work
of communication and two-way working
at the same time avoids all risk of mistakes
being made due to a misunderstanding in
the message. Co-operation between the
various sections of the Army and between
the land and air arm is also now move
teliable, and the fast-moving motorised
units can keep in touch the whole time—a
fact which would be practically impossible
if there were no radio now to offer a
continued form of contaet.

There is, of course, another aspect of
radio in the war, not connected with the
actual fighting forces. This is the mainten-
ance of communication between countries
cngaged in the war and also between
nentrals, and also the supply of information
to the people at home. In previous wars
the citizens have had to depend upon the
newspapers for information regarding the
progress. of hostilitics, and it was not
possible for either side to convey informa-

if radio had not been in use ? The addresses
to the nation by various personages, from
His Majesty the King downwards; the
personal presentation of various aspects in
2 way that could not be conveyed by the
written word, and various other features
will occur to the reader. And finally, the
contact hetween the listener and the
actual War front, whieh it is now under-
stood the B.B.C. will arrange. In the
recent Spanish War the Americans often
gave front-line broadcasts, and now the
B.B.C. announces that its plans for covering
the war on both the overseas and the
home fronts can now be revealed. In a
‘bomb-proof garage ‘in France there is a
B.B.C. recording car waiting for Richard
Dimbleby, whom listeners will remember
for his News Talks from North America on
the occasion of Their Majesties’ tour. He
will shortly be crossing to France to rccord
accounts of military activity and life
behind the lines. The records will be
flown back to England and subsequently
broadcast in the - News Bulletins.  Air
Force aetivity in France will be covercd
by C. J. T. Gardner, the B.B.C’s air
expert, who is also shortly leaving for the
overseas front.

The war at home and on the seas will be
covered by Bernard Stubbs, who will also

Motor-cycle combinations fitted with transmitting and receiving sels, being used during
Belgian Army maneuvres.

tion to others regarding certain phases of
the war. To-day we are kept informed at
very frequent intervals of the course of
events, and in addition to this the radio
has been pressed into wse for the conveyance
of important information. For instance,
how could the great evacuation of the
children have been carvied out so efficiently

have a recording car, and who will report
on such matters as’ Army, Navy and Air
Force activity at home, particularly naval
activity at ports and dockyards, civil
defence and supplementary services, and
the hundred and one day to day activities
of civilians and serving men and women.
Thus radid plays its part in the war.
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HEADPHONE HINTS

Those with Defective Hearing will Find Some Useful Hints in this

Article on
Receivers, whilst the

the Use of Headphones

with
Ordinary Listener will

Standard Broadcast

also Find it of Interest

in Regard to Long-distance Reception

E have had many requests recently
for hints on using ordinary head-
phones in order that members

of the family who are hard of hearing or
partially deaf may be able to enjoy the
hroadcast programmes withont the neces-
sity of turning the volume-control to the
maximum position and thereby causing
annoyance to others on account of the
very loud signal from the loudspeaker, Tt
1s not a difficult matter to arrange for weak
headphone reception with the mmajority of
reccivers, but there ave difficulties in the

HT T

DECOUPL ING RESIS.
e ANV

TANODE RESISTANCE

loudspeaker signals, a pair of headphones
may be connected in the carly L.F. stages
of a vecciver as shown in Fig. 1. With this
arrangement, unless therve i3 a previous
L., stage, tone-compensation cannot bhe
carvied out, and the first valve in this
illustration will thus be the detector valve.
No undue losses should be experienced
owing to the headphone circuit. although
it may be found that the reaction control
will not be so sinooth and regulav as befove.

The Output Stage

When cotutecting ‘phones in the ouiput
stage there are some essential precautions
to be taken in the iuterests of safetyv—
apart from the preservation of quality and
other technical points. There arc three
conventional output stages—(a) a siniple
direct-fed triode, (b) an output filter, and

Fig. 1.—0One method

of using a jack lo en-

able headphones to be

used and a stage to
be cut out.

way of arranging for reception at maximum
strength w 1t110nt introducing losses or
distortion of the loudspeaker signal which
is probably to be enjoyed by other listencrs
at the samc time. Thus the problem of
headphone reception falls into two separate
classes :  either it is required alone, or
together with loudspeaker signals. Research
has shown that listeners whose hearing is
failing lose perception of the upper musical
frequencies before the remaining tones and
thus one of the first steps in ])1()\1(lm" for
such listeners is to fit a good tone-controlling
device—one which boosts the upper tre-
quencies. Special L.F. transformers ave
available for this purpose, and in designing
a civeuit every care must be taken to avoid
stray capacities between anodes and earth,
as these will naturally vesult in loss of the
higher frequencies.

Simple Tone-control

The simplest step in the direction of
tone-control is to fit an uncompensated
pentode output stage. This, together with
a transformev which is w ell- deswno(l and
does not have a high-capacity primary
winding, will provide, in most cases, ample
high-note response when used with good
headphones. as the latter will obviously
provide a deficiency in the bass register
and thus automatically provide a some-
what high-pitched signal which will be
audible and entertaining to the listener in
question. When the loss of hearing is not
acute, or when an ovdinary listenev desives
to preserve the intithacy of headphone
reception whilst others are listening to

(¢) a push-pull stage. In all of these
circuits there is an element of danger when
wearing or handling ’'phones. Iirstly, in
circuit (a) the headphoues ave in direct
connection with the high-tension snpply.,
and thus, should a short-circuit develop
across the headphones then there 10uy be
a serious shock if the "phones are touched

loudspeaker transformer, and this should
not he found a difficult task, If, however,
it is preferved to remove the speaker
entirely, the standard iron-core choke may
be employed and some form of switeh must
then be incorporated to avoid the trouble
of changing speaker and ’phone conuec-
tions by hand. The simplest and most
effective arrangement is to employ plugs
and jacks, and this scheme will also enable
volume coutrols to be conmected to the
appropriate components. For instance, if
loudspeaker reception is required at the
same time as headphone reception, it will
probably be essential that the volume
applied to the headphones be reduced in
intensity. This may be carried out by means
of a potentiometer connected across the
’phone ternunals, with the ’phones joined
from the arm of the potentiometer to one
side of the ’phoue connection. If. on the
other hand, the loss of hearing is excessive,
and a large degree of L.V, amplification is
“employed in order to make the signal com-
fortable in the ’phones. the loudspeaker
may be too loud for the remaining listeners,
and thus a control across the speaker will be
requivedd, This, in the majority of cases,
should be carried out on the secondary side.

Adapting Headphones

From the preceding remarks it will he
seen that it is not a ditficult task to make
headphone reception available with any
1ype of receiver, and there are many suit-
able makes of headphone available on the
market. As, however, the prineipal sufferers
from loss of heanng arc the aged. it is
usual that these listeners also find that the
wearing of headphones becomes very
uncomfortable after a short time. In such

cases the headphones of the usual type may

FIBRE PEG

SILVER CONTACT

LA
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order to avoid this risk.
and the ordimarv 1/1
transformer js quite suit-

Fig. 2.-—This method of usins a jack
enables headphones lo be used and the
valve filament circuil lo be broken.

O LT+

whilst the hands are

TO HT+
able for the purpose when
normal high-resistance

QLT -

damp,or wheu the body is
in good contact with the
earth. Inthe case of cir- T
cuits (b) and (¢) there is
not a direct connection,
but the condensers are

“in the air”” and this

means that there is a risk

of discharge through the R
condensers. Consequently

there should be a trans-

former in the circuit in

headphones are used. -

This may be joined in any of the circuits
mentioned and as the “phones will then be
on the sccondary side theyv are completely
isolated. and the danger of shocksis thereby
removed.

In circuit (b) or (¢) the choke which is
used may be the primary of a speakerv
transformer. thus permitting of loudspeaker
reception at the same time. o silence
the speaker in such a case a switch must
be joined on the secondary side of the

be modified to permit of hand operation,
ov the total weight may be reduced by
removing one earpiece entirelv. Iu the
latter case the two leads which must be
taken from the internal connection of the
earpiece must be joined together. and
wrapped with a short length ot insnlation
tape. Onthe end of the head-band a smalt
pad of soft material should be fitted to close
the ear and prevent external sounds from
distracting from the programme.
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Automatic Frequency
=== Correction ==

OW that the British radio industry
is turning its attention to the design
of push-button receivers employing

automatic frequency correction it is interest-
ing to cxamine the latest circuit from
Amcrvica developed by Garrard Mountjoy,
an R.C.A. engineer.

In the diagram, which shows a super-
heterodyne receiver system of compact and
cfticient design, there is shown an antenna
A feeding signals, which may be in the
broadcast range of 500 to 1,500 ke/s, to
the signal grid 10 of the converter valve 6.
The latter may be of the 6A8 type. The
numeral 1 denotes the tuning coil of the
signal input eircuit, one end of coil 1 being
connected to signal grid 10 and the opposite
end being connected to the junction of
coil 2 and condenser 3. The antenna A is
conncected to ground through a condenser 17
and coil 2° which are in series resonance
with the LF.; the coil and condenser
provide a trap for all undesired signals
of the I.F. value. The coil 2 is connected
to the high potential side of condenscr 17
through a path comprising coil 3" and
condenser 4° The coil 2 is shunted by a
condenser 4 which tunes it to a frequeney
equal to the highest image frequency of
the signal range. The condenser 4’ is a
direct cmrrent blocking condenser, while
coil 3’ tunctions to choke image frequencics
with respect to harmonies of the local
oscillator frequency.

The condenser 3 couples the antenna
network to coil 1. The numeral 5 desig-
nates, in a purely schematic manner, a
gang of trimmer condensers of different
vatues. The condensers are selectively
connected across coil 1 to tune the cireuit
to a desired signal carrier frequency.
For example, if desired, cach trimmer
condenser may have its associated push
button for selective connection of the trim-
mer across the coil 1. Each trimmer,
when selected, is connected between the
grid end of coil 1 and ground.

The valve 6 comprises the cathode 7,and
the latter is connected to earth by a resistor
123 shunted by the 0.2 mfd. bypass con-
denser 23. Between® the plate 11 and
cathode 7 there are disposed the oscillator
grid electrode 8, the oscillator anode
clectrode 9 and the signal input grid 10,
The screen grids, which surround the signal
grid 10, are connected by lead 11 to the
voltage reduction resistor 100; the low
potential end of the latter is connected to
the cathodes of tubes 6 and 102 by lead
101. The high potential end of resistor 100
is connccted to a proper positive potential
point on the direct-cnrrent voltage supply
blecder of the system.

The Oscillator Circuit

The oscillator tank circuit comprises the
coil 15 and a selected one of the gang of
trinnner condensers 16.  Coil 15 is con-
nected at one end thereof to electrode 9 ;
the other end is connected to earth through
a 0.05 mfd. condenser 15’. Kach of the
trimmer condensers 16 may be connected
in shunt across coil 15; it is to be under-
stood that the numnerals 16-16’ designate
a wang of selectively-operable trimmers

A Description of an

Interesting Circuit De-

veloped in America
similar to the gang 5-5°. The dotted line P
denotes a common actuating mechanism
for concurrently sclecting trimmer con-
densers in the signal and tank circuits
which will produce the desired 1.F. of
460 kefs. Positive potential is applied to
electrode 9 from a point (250 volts) on the
supply bleeder, the resistor 18 of about
20,000 ohms connecting coil 15 to such
positive point.

The oscillator grid 8 is connected to carth
through a path including condenser 20, of
10 mmfd., and coil 19. The latter is mag-
netically coupled, as at Ms, to tank coil 15.
The signals and loecal oscillations produce
LF. energy in the resonant output cirenit
13-12; the latter is tuned to the operating
LF. value.  The electron stream of the
valve is modunlated by both the signal and
oscillation frequencies ; ““ electronic ™ coup-
Jing is employed to produce the I.F. energy.
The coil 12 is coupled to coil 31 in the
imput eiveuit of I.I. amplificr tube 102
which may be of the 6K7 type. The
input circuit is resonated to the operating
I.F. value by condenser 31°.

The plate of amplifier 102 is connected to
a source of positive potential through coil

Further Circuit Data

The grid and plate of one triode in valve
40 are strapped together, providing an
anode 41 which co-operates with cathode
41’ to provide a diode. Cathode 41’ is
connected to earth through resistors 100
and 101, cach resistor having a value of
about 1 megohm. The junction of resistors
100 and 101 is connceted to the midpoint
on coil 38 by lead 45. The anode 41 is
connected to one side of input ecirenit
38-38"; the opposite side of the input
circuit is connected to the anode 42 of
valve 30. 'The cathode 42 of the latter is
earthed ;  hence, the resistors 100-101 are
conneeted in series between the cathodes
417 and 42,  Diode 42-42" provides the
second rectifier of the discriminator net-
work.

The remaining triode of valve 40 com-
brises the cathode 70, control grid 71, and
plate 72.  The cathode 70 is connected to
carth through resistor 73, the latter being
by-passed by the 0.1 mfd. condenser 74.
The grid 71 is connected to the cathode end
of resistor 100, a 0.1 mfd: condenser 71’
by-passing the connection to earth. Plate
72 is connected to a desired positive
potential point on the voltage supply
bleeder.  The resistor 73 is given a mag-
nitude such that the cathode cnd thercof
is approximately 9 volts above earth. The
triode 70-71-72 provides a direet current
voltage amplifier ; the A.F.C. bias

36; the condenser 37 tunes the latter to  developed at point 99 of resistor 100 is
the operating LY. Coil 36 is magnetically amplified by the amplifier 70-71-72, and
DISCRIMINATOR
D.C AMPL
921 727'
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. AL
15707 i’ég 59| LV
10Cal 05€.~ . _i l
”‘1'«.—-] .
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74
11118 7§|J+ ; vo]
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the A.F.C. arrange- '5/:[ §\183 +iy %—-9/ = =
ment described in this = 12500 = = f”“—i Das N
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coupled, as at My, to the coil 38 of the dis-
criminator input circuit.  Coil 3% has its
midpoint connected to the plate side of
coil 36 by condenser 39. Condenser 38
resonates coil 38 to the 1.F. valwe. The
discrimmator diodes ave provided in two
valves 40 and 50. Valve 40 is a double
triode of the 618 type ; valve 30 may be
a double diode-triode of the 6Q7 type.

the variable potential across resistor 73 is
applied to grid 8 of the’converter valve 6 by
lead 75. The latter includes a filter resistor
76, and comprises the A.F.C. connection to
the Iosoillator section of the converter nct-
WwWOork.

The audio and A.V.C. voltages are
developed by the diode 51-42° of valve 50.
The anode 51 is connected to the cathode
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42 through a path including link coupling
cotl 53, lead 53’, and resistor 54. "The coil
53 ig of many turns, and is magnetically
coupled, as at M,, to coil 38 at the mid-
point thereof, The anode eud of resistor 54
15 connected to cathode 42" by the LT.
bypass condenser 54’. The aundio voltage
across resistor 54 is impressed on the grid 80
of audio amplifier section 42°-80-81. The
grid 80 is adjustably tapped, as at 82, to
the load resistor 54; the usual audio
potentiometer arrangement is employed in
this connection. The amplified audio
voltage may be transmitted to one, or more,
audio amplifiers and a final reproducer.

The A.V.C. Voltage

The A.V.C. voltaze is derived by con-
neeting lead 90, including the pulsation-
voltage filter 91, to the anade end of resistor
54. Lead 90 is connected to the low-
potential end of coil 31; a second lead 92
connects lead 90 through resistor 103 to
the junction of condenser 4’ and coil 3.
Henee, A.V.C. bias is applied to the signal
grids of the converter tube 6 and I.F.
amplifier 102. Resistor 23 connects lead 90
to H.T.+, and provides - 9 volts between
lead 90 and earth. Both signal grids have
a minimum negative bias established by
potential difference between the cathodes
and grids thereof. The mininium negative
bias will be —3 volts; as the carrier
amplitude increases, the negative bias will
increase and reduce the gain of each of
valves 6 and 102 so as to maintain the
carrier amplitude substantially uniform at
the detector-input cirenit regardless of
fading effects.

The theoretical basis for the production
of the A.V.C. voltage across resistors 100-
101 is explained in the following manner.
The potentials at either end of coil 38, with
respect to its midpoint, are 180 degrees out
of phase. Hence, if the niidpoint is con-
nected to the high-potential side of coil 36,
one potential is realised which maximises
above the resonant frequency of the LF.
value, and a second potential is realised
which maximises below this value. If these
two potentials are applied to a pair of rec-
tifiers, such as the diodes 41-42" and 42-
42’, and the resulting direct current vol-
tages are added in opposition, the sum will |
be equal to zero. In the type of dis-
criminator network shown in the drawing
the primary and secondary coils 36 and 38
are so connected that two vector sum
potentials of the primary and secondary
voltages may be realised, When the LT,
energy departs in frequency value from the
assigned operating LF., then therc 1s
developed across resistors 100 and 101 a
direct current voltage. The polarity of
point 99 depends on the sense of frequency
shift of the I.F, energy, and the potential
magnitude of point 99 depends on the
amount of frequency departure, Since
grid 71 is connected to point 99, the
cathode end of resistor 73 varies in potential
according to the variation of point 99, The
cathode end of resistor 73 will vary in a
positive or negative sense with respect to
the pre-determined +9 volts value. Hence,
the grid 8 of the oscillator will vary simi-
larly 111 potential with respect to its normal
—3 volts bias. The 49 volts value of the
cathode end of resistor 73 is chosen to
correspond to correct tuning of the tank
circuit 15-16 to an oscillation frequency
which produces the assigned I1.F. It will
thus be seen that a departure of the 1.F.
energy from the assigned L.F. value (in this
case 460 ke/s) results in a variation of the

PRACTICAL WIRELESS

oscillator grid-bias. Furthermore, the
variation of the latter is in a sense such
that the oscillator-tank frequency is ad-
Justed to compensate for the departyre.

The separate diode rectifier 51-42/,
arranged in valve 30, is employed so as to
secure adequate selectivity even though but
one stage of I.F, amplification is employed.
The diode 51-42’ of valve 50 has its inpub
cireuit coil 53 coupled to the coil 38,
and it will be seen that the input cir-
cuit of the second detector diode is really
a tertiary circuit coupled to the secondary
ciccuit including coil 38. The coupling
between coils 38 and 53 is arranged so that
coil 53 is coupled only to coil 38, and not to
coil 36. This is done, as schematically
shown in the drawing, by coupling turns
53 close to coil 38. In this way, in spite
of the use of but a single LF. amplifier,
the selectivity preceding the audio-demodu-
lator is satisfactory.

How it Works

.The following is an explanation of the
manner in which the changes in bias of
oscillator grid 8 are converted to frequency-
changes of the oscillator tank circuit:
The oscillator produces an oscillatory
voltage across the tank circuit 15-16 which
is transferred to coil 19 by mutual indue-
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alternating current in the plate circnit
thereof. The direction of the mutual
inductance Mz between coils 15 and 19
necessary to maintain oscillation is such
that this alternating plate current produces
an effect equivalent to a negative resistance
and a negative capacity in shunt to the
tank circuit.

The negative resistance component is
responsible for the oscillation, and the
negative capacitv component varies the
frequency to some value other than that
dne to the constants of the tank eivenit
alone. Now, when direct current voliage
is applied to grid 8 of valve 6, the effect
on valve 6is to vary the mutual eonduetance
and the grid resistance r,. If the direct
current bias on grid 8 is made more positive,
the mutunal conductance increases but the
grid resistance decreases. The effect of
these two factors being opposite, tends to
maintain the oscillatory voltage sub-
stantially constant unless the bias on grid 8
is made so fav positive that the oscillator
ceases to function, If the direct current
bias on grid 8 is made negative, the negative
capacity due to the quadrature eomponent
changes. In this case ry increases and the
negative capacity in shunt to the tank
circuit decreases, and the gseillatory
frequency decreases.

Brighton's Auxiliary Firemen were given a fine evening's enfertainment fecently when Flanagan
and Allen, with Bebe Daniels and Ben Lyon, paid them a visit.

tance M;. In an oscillator the grid draws
current so that therc is a finite grid imped-
ance, predominantly resistive, if the grid-
cathode static capacity can be neglected.
For the purposes of explaining the action
this capacity will be neglected, and its
effect will be shown later. The voltage
across the grid coil 19 causes a current to
flow through capacity 20 and the input grid
resistance of grid 8 of tube 6. Capacity 20
and the grid resistance rg of the tube rotate
the phase of the current relative to the
voltage in that circuit. The current
flowing through r,, therefore, has an in.
phase and a quadrature component. The
in-phase component serves to maintain
oscillation, and the quadrature component
serves to vary oscillation frequency. These
two components of current flowing through
r, produce the grid voltage at oscillator
frequency which, by virtue of the mutual
conductance of the valve 6, produces an

An increase in negative capacity in shunt
to a tuned circuit has the same effect on
frequency as a decrease in a peositive
inductance in shunt to the tuned circuit.
However, a negative capacity has an
impedance which decreases with inereasing
frequency, whereas a positive induetance
has an impedance which inereases with
increase in frequency. The frequency shift
produced by a given change in negative
capacity is thus greater at the high frequency
end of the tuning spectrum where the tank
circuit capacity is low, Whereas the effect
of a given change in positive inductance iz
a substantially constant percentage of the
frequency over the tuning spectrum since

the tank circuit inductance is a constant.

It has been shown that making the potential

of grid 8 more positive results in an increase

in oscillatory frequency. If the direct

current potential of grid 8 is made maore
(Continued on page 121)
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The Ration Scheme

EALERS interested in battery charg-
ing were naturally concer ned at th(‘
eallv announcement concerning the ration-
ing of electricity. They now learn that the
Fuel and Lighting Order. 1939, is intended
to apply only to controlled premises, and
that the use of electrical energy for charging
accwunulators dees not mean cousumption
of electricity within the meaning of the
Order. 1t will, of course, applv to the
householder w ho is accustomed to charging
his own accumulators.

Servicemen Exempt

HEAR that the W.R.A. is sending a

deputation to the Minister of Labour
to discuss the age limit of the reserved
occupations as it relates to the wireless
trade. There are many scrvice engineers of
military age—the present limit is 30 years
—and the association has received a letter
from the Minister of Lahour explaining
that the age limit is under review.

The Television Situation

IR NOEL ASHBRIDGE states that
tiiere are three reasons for dis-
continuing the television service. The

first i= the interests of national scrvice, the
gecond is that it relieves skilled staff for
the maintenance of the existing sound
service, and the final one is the high cost
of the television service in relation to the
comparatively small number avho own
television sets.

Fresh Fields to Conquer
N a recent jssue it was stated that many
amateurs are at a loss to know what
to do now that their transmitters have
Dbeen confiscated. Many must have forgotten
television.  There are no transmissions
nowadays. but experimenters could experi-
ment with home-made transmitters coupled
to the receiver by ordinary lines. One of
my readers has under construction a
modulated tube assembly incorporating a
dual time-base. I agree that there is
plenty of scope for experiment with a
picture transmitter coupled dirvectly to a
picture receiver.

A Complaint from Torch
NDER the title ¢ Keep the Rest but
Gimme Back My Stamps.” Toreh
indites the following piece of bad-tempered
writing :

“ Your suggestion that the present state
of things should prove encouraging to new
authors, playwrights and lyric writers, is
an excellent one, and if it could he put
into actual practice it would do much to
relieve the present deadly boredom which
we are compelled to endure from the Old
Ciang. Unfortunately, the Old Gang will
see to it that no new blood is permitted
toinfiltrate. Itis practically an entirc waste
of tine for any outsider to submit work
for, after long waiting, it simply comes
back with polite regrets—that is, if it ever
comes back at all. It can quite easily
become ““lost” beyond all trace in somne
* Mine * where the Old Gaung dig for fresh
inspiration.
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“ Some three months ago I sent a number
of lyrics to two well-known members of
the Old Gang. In each case the lyrics were
written specially to conform with the style
of the artist concerned, and I asked them
to accept the lyrics as a compliment to
themselves, and made it quite clear that
T did not solicit any payment if they made
wse of my work. If they did not care to do
s0, I asked for the return of my lvries in
the stamnped addressed envelopes which 1
gent with them.

“In neither case did I get any acknow-
ledgement, nor were my lyrics returned to
me, and repeated further requests, each
enclosing a further stainped envelope, have
been entirely ignored. All that has hap-
pened is that these two well-known
artists have kept my lyrics and my postage
stamps as well. Unfortunately, and never
imagining that such people would be so
rude and discourtcous as to retain other
peoplc’s property or postage stamps, I did
not take the precaution of Lkeeping copies
of my lyrics, and so I have lost the lot.
There is nothing I can do about it, but
having pinched my ideas, I do wish they
had not been so mean and paltry as to
pinch my stamps as well. They are quite
safe. T dare not even mention their dis-
tinguished names or they would have me
for libel. Still, what I have written is
perfectly true, and should prove a useful
warning to other aspirants. I agree that
the B.B.C. is not to blame for the petty
thieving of any of the artists they employ.

“If one’'s work is sent to the agents
direct, it will probably be laid on one sidc
till some regulation time has expired, and
then returned with polite regrets. If it is
sent to a particular artist it seenis to stand
an excellent chance of being stolen outright,
and it seems most inprobable that there
will be any immecdiate change in this state
of affairs. The Old Gang are well dug in,
and there is a large sign hung outside their
dug-out. It reads like this : OUTSIDERS
NEED NOT APPLY.”

Measuring Distance by Radio

NEW device for utilising radio waves

to measure distances between invisible
or visible points in any weather or locality
has been invented by two Soviet scientists,
Academicians, L. I. Mandelstam and N. D.
Papalexi. The device is a radio tclemeter
consisting of two special recciving and
transmitting scts which are located at the
points the distance between which has to
be measured.

Radio waves of a determined length
(this must be known exactly) are emitted
from one set and received by the other,
from which they are relayed back to their
sowrces and compared npon reception with
the original radiation. 1t is then possible
with the aid of some simple measurements,
based on the exact knowledge of the speed
with which radio waves travel, to calcnlate
with precigion the number of radio waves
and the distance between the two sets,
and in this way to establish the distance
between two points.

The radio telemeter which the Sovict
scientists have designed will be of great
importance to the future development of
several branches of scienee. It is known,
for instance, that in geodesy and navigation
the measuring of distances based on optic
observations constitutes practically the sole
method, employed. But this method de-
pends on a number of conditions. Its
applications require good visibility, perspee-
tive, easily discernible objects, ete. More-
over, the very distances that lend
themselves to mecaswrement are limited Ly
the curvation of the earth. Great precision
is achieved by geodesists at the cost of
tremendous effort. The method requircs
the building of special towers, and evey
these do not afford a visibility of more thy
a few dozen miles.

The development of the telemetes.,
carricd. on during the last few vears has
been accompanied by intensive investiga-
tion into the influence of the earth on the
speed of radio wave diffusion, and of the
altitude at which the surface of the earth
ceases to influence the radio waves,

Undertaking the solution of this matter,
the Physics Institute of the Academy of
Sciences of the U.S.8.R. sent out several
expeditions to the Arctic, the Black Sea,
and to the desert regions of the Union.
With the same aim in view five navigators
of the Civil Aviation Fleet of the U.S.S.R,
Golyshev, Nevernov, Fomin, Polosukhin,
and Belov, in collaboration with the
scientists of the Institute, carried out
several flights at altitudes varying from
4,9211t. to 9,842ft. in balloons of different
dimensions, and also two sub-stratosphere
thights which yielded sufficient material for
an all-round study of the problem. This
materjal will facilitate a more cffective
use of the radio telemeter, which so far
has been applied experinentally by the
Hydrographic Department of the Northern
Sea Route Administration.

Readers on War Service
REMINDER to all those readers on
activerservice that I shall be glad to
receive ncws from them, and to know how
they are faring. I shall be delighted to
send a personal letter in reply. I have
already received some hundreds of letters
from keen fans, and it amazes me to think
that thbey can still maintain enthusiasm
for home construction under the most
difficult conditions. There must be a vast
nuinber of midget portable receivers in use
inthe Arnry. I offer book prizes to readers
on active service who send me details of
their devices for listening-in whilst they are
under canvas or billeted.
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Comment, Chat and Criticism

Two Classes o

Qur Music Critic, Maurice Reeve, Discusses the Pros
“Absolute” and “Programme” Music

and Cons of

HE current series of critical causeries
is designed to help the listener to a
better appreciation of the music he
hears on the wireless. Whilst the enjoy-
ment of good music must always be largely
dependent on his individual inherent
receptiveness to the varions ingredients that
co to make up a work of musie, his ability
to understand what he is hearing must be
in proportion to what he knows about it.
Without suggesting that we nust be
learned professors unless the glories of a
Jeethoven Symphony are to pass us right
by—an idea which is both absurd and
nnpractical—we must have at least a rough
idea of the plan to which a work is built,
and of the materials of which it is made
up.  Otherwise it becomes a matter of
mere chance whether the finished product,
when we hear it, is going to hit us in the
cye and lay us out, as it were, bored stiff,
or whether it strikes us with cqually sudden
force as a thing of great beauty and
wonderful qualjty. I therefore propose to
deal in two short articles with one aspect
of this spade work, trusting that it will help
those of my readers who would like a littic
licht thrown on the subjcet—the dividing
of mwsic into two great types or classes
which are known as ‘“Absolute™ and
* Programume > respectively.

Absolute Music

Absolute music is musie written for
itself; nothing else inspires it but the

desire to write beantiful sounds; it is
music which depends on itself for its effects,
and is in no wise dependent on words,
seenery, acting or any other extraneous
condition (Qusley). . Absolute music might
also be defined as pure, unconnected,
“nothing but ”’ music, the direct opposite
to programme musie, and dependent for
its proper appreciation on the listener’s
musical taste and perception, and his
ability to relish the ingredients of a musical
composition without the aid of any one
single clue, or mark of identity, being
given: him as a ““ help ” to its better under-
standing beforehand. Sufficient unto the
day is the evil thercof. 1 will confine
myself to a consideration of this class of
music in the present notes, deferring till
next week my remarks on its rival.

When Lsay that by far the greater portion
of the finest music comes nnder the defini-
tion of “ absolute,” I do not infer the
slightest belittling of the rival group. I
am merely stating facts. Al sacred music
will at once come to one’s mind, the great
masterpieces of J. S. Bach, Handel, and a
host of others who have adorned our church
serviees with their genius at all periods,
Symphonies—those mighty works of Beeth-
oven, Mozart, Scllllbert Brahms and many
others, several of which arc so familiar to
us now that they scem as one with other
objccts of our daily life that have long since
ceased to belong to any class or category,
so used have we grown to needing them and
handling them. Chamber music—sonatas,
trios, (uartets, etc—sonatas for solo
instruments, most ovértures, and a host

of other works, chief of which are doubtless
the many glorious sets of vaviations that
some of the great masters have given us;
and also concertos.

With the onc notable exception of opera,
it will be seen that practically the entire
repertory of great music nust be classed
as ‘““absolute,” music which nceds no
outside inflnence for its inspiration, and
which relies so very much on the listener
for its fame and bequeathment to posterity.

And this is not the end of our list by a
long way. A vast collection of beautiful
W Olka, chiefly written for the piano, and
in the smaller musical forms, which all
belong to the ““absolute” class. Kasily
the first in importance are the beloved
works of Chopin—as pure and absolute as
any music ever written, but whose character
was greatly influenced by the composer’s
exotic life,

Programme Music

Turthermore, there are many works, of
which we might name Haydn’s Clock
Syviphony or Mozart’s “ Hunt” Quintet
as cxaniples—DBeethoven’s Pastoral Sym-
phony was definitely written to, and
inspired by, a programme—which are
definitcly members of the ‘‘absolute ”
group, but which did no more than contain
a suggestion or an imitation sufficiently
potent for it to go down the ages with that
tag tied to its tail. But, because in the one
work therc is o figure reminiscent of a
Luntsiman’s horn, and in the other there
is once—rhythmie, this time—similar to the
ticking of a Loudoir clock, doesn’t warrant
them being classed as “ programme ”’
music. The fact that Napoleon Bona-
parteis cited as the prototype of a character
in a novel doesn’t justify us placing that
work in the category of historical novels.

There is, of course, a border line between
the two families of musiec—a type of work
that is somewhat difficult to classity.
I refer to the work that is “ suggestive ”
rather than illustrative. Chopin’s uneral
March, for example, is pure “absolute
music.  Most readers will recall that it
occurs in the third movement of the
eomposer’s sccond piano sonata. What
Chopin had in his mind when he wrote the
sonata no one knows. For, although the
meaning of the Funeral March is pretty
clear, it is the whole sonata that counts,
and it must, in consequence, be considered
as an integral part of a whole, and not as
a piece of programnic musie, unlike Wagner's
Funeral March in * Siegfried,” which
expressly illustrates a definite scene in that
opera.

Overtures

Operatic overtures, too, are not pro-
granine music. But many of the famous
concert overtures, such as “ 18127 or
Elgar’s “ Cockaigne,” are. But a carcful
distinction must be made. The object of
an operatic overturc is to give the audience
a brief résumé of the music to comne—more
especially the principal themes about to
be sung—and whilst it also sets out to

Music

strike the right atmosphere for the plot
that is about to be unfolded, it is not
necesgarily programme music in conse-
quence. Such wmagnificent examples as
Mozart’s * Magic Flute” and Wagner’s
“ Meistersingers ’  Overture arc classical
instances of how the right mood for a whole
evening’s euntertainment can be created or
stimulated by a master hand. The scoring
of the immortal Prize Song in common
time as the principal thenme in the develop-
ment section of the ‘* Meistersingers”
Overture (in the last act of the opera the
song is in ‘“three™ time) is a beautiful
cxample of how a treat in store is suggested.
The song isn’t actually sung for somic
hours afterwards, but as soon as the first
notes of it are heard, it at once sounds
{amiliar,

American Developments

HE present crisis is providing America
with an excellent opportunity to make
cood headway with all their television
schemes, and therc seems every likelilood
of that continent getting in {ront of
Europe. This is naturally very regrettable
when England had established such a con-
vincing lead, but when the time comes and
normality is restored it is certain that
Britain will quickly re-establish herself
in the forefront of television progress. and
in the interim period, as the Editor pointed
out in a recent issue, the research labora-
tories will still be active. In the U.S.A.
the television laboratorics are still feeling
the effects of the ‘“ boveott’ of filns,
and a curtailment of this side of the trans-
mission service has occurred. The very
vigorous protests by exhibitors dictated
this policy, the same argument being used
as that against the supply of Gl starg
to radio, 1nmely, that it is aiding a rival
industry. It is certain, however, that the
short-sightedness of this policy will become
evident before many more months have
passed. One interesting phasc of tele-
vizion’s development has become evident,
however, and that is the desire of large
departmental stores to usc this new science
as a mcans of attracting customers inside
the buildings. Following on somewhat
similar lines to those which have been
tried oceasionally in London, a programmme
of mamequin displays and a judicious
blending of entertainment and the advertis-
ing of wares has been transmitted from one
ﬁoox to receiving sets placed in various
departments  throughout the huilding.
Naturally, the signals have been distributed
by cable from the central camera site
to the receivers, and because of the success
which has apparently been met, various
heads of stores are said to be interested
in the formation of the new compariy which,
as explained recently in these columns,
proposes to operate a television relay system
in New York on much the same lines
as broadcast relay companies in this
country.
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Auto-switching  for Electric

Soldering Iron

HIS device will be of use to anyone
possessing an electric soldering iron

and who wishes to econoutisc in elcetricity
consumption. Tt consists of a ** momentary
action,”” normal “on’’ toggle switch, to
which is soldered a strong wirc hook. When
not in nse the iron is rested across this

an

A
ACTY MAL
"ON)

This simple switching device ccoromises curren!
when using an electric soldering iron.

hook, thus opening the switch and throwing
a resistor in series with theiron and redueing
the current.

For a 60 w. ironton 240 v, mains a 1,000
ohm 30 w. resistor should be used.  This
reduces the current to a half), at which
enrrent the iron keeps warm cnough to
take very little time to reach full heat when
needed, 'The metal chassis should be well
carthed.—M, Fry (Maida Hill),

fu
An  Emergency Communication
System

HIN idea is to cnable people to know

during the ““black out’ who is

“Lknocking  at  their  door,””  without
opening it.

A transverse current mike (described in
Pracrican,. WIRELESS, for Sceptember 9th)
is coupled to an old two-valver with
speaker, a switeh being incorporated in the
cirenit. A switeh is included in the H'T.—
L.T.— lead. A further circuit, pocket battery
and 3.3 v. bulb is also fitted with a switch.
All three switches are soldercd together,
end to end. The switches are controlled
by an ordinary bell-push button, whieh,
together with the mike and lamp, was
placed outside the front door. The batteries
and transtormer are placed in the hall, and
the receiver in the living-room.  The
procedurce is as follows :

A perscn presses the luminous button,
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which
which
caller
speak

switches on the set. mike and lamp,
illuminates the notice telling the
to keep pressing the button and
giving name and business.  As soon

BATTERIES
IN HALL

MICROPHONE

An emergency communication system for use
2 . X3 vy
during the * black out.

as pressure is talken off, all switches are off.
The lamp is screened to illuminate the
notice onty.—R. Ilast (Twickenham).

Identifying Test Leads

HAVLE a nmber of leads coming from
points above miyv test bench for use
with varions picces of apparatus. As the
leads ave fitted with crocodile clips, I found
some difficully in identifving them at a
distance, especially when some leads were
already in use, it was dificult to trace them
‘to their pomnt of origin.

While looking througlh some old terminals
and plugs one day, T came across some old
wander-plugs of the type illustrated. By
cxperiment I fonnd that the serew-on
insulating body of the plig would exactly
fit over the end of the crocodile clip, as
shown in the illustration. As T had many of
these plugs with the insulating material in

17

7
VARIOUS
COLOURS

/
PLUG TOPS USED
AS TEST LEAD DESIG
NATION

A useful dodge for identifying test leads.

varvious colours, that were uscless because
of a defect in the metal portion, T thought
this rather a good method of making nse of
them.—PrTrr H. C. Lrcare (Ipswich),

A Baseboard-mounting  Potential
Divider

NSTEAD of discarding a damaged poten-
tiometer of 50,000 olus, I decided to
convert it into a baseboard-monnting type
potential divider in the rather novel manner
shown in the illustration. After making a
number of contact pieces out of thin brass
strip. I obtained {rom a wood shop a dise of
wood having a diameter whieh would
provide easy recessing whilst resulting in
good contact pressure on the old potentio-
mecter element,

As will be seen from the sketel, the
original wiper movement is removed, in inv
case leaving ouly a thin bronze slip ring
which is disregarded, and in its place is
positioned the wood dise, atter determining
the exact resistance tappings required for

FIXING HOLE

CONTACTS

This simple potential divider
was made frem a discarded
potentiomeler.

setting the contact pieces. A large bolt

secures the dise, clamping the whole
assembly to the wood chassis. The inset
diagrams clearly show the conversion

details.—H. ArLnrx (Forest (Glate).
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INTERESTING EXPERIMENTS

Suggestions are Made in this Article Concerning
ments Connected with Magnetism and Electricity

S the winter appears to be the recog-
nised time for studying, and as the
new conditions necessitate more

indoor hobbies to while away the black-
out hours, the enthusiastic radio con-
structor should now map out some plan
for the coming months. It is perfectly
obvious that one’s normal activities cannot
go along in the same old stvle, therefore,
a break in the nsual run of things will prove
not only welcome, but, if due care is taken
when selecting subjects, also almost in-
structive and interesting.

For example, T stressed in my article
1in the issue of September 30th, 1939, that
too little attention is given to verifying
many of the fundamental laws and theories
connected with electricity and radio.
We are all inclined to take too much for
granted, and this often proves most annoy-
ing when we come up against some problem
which cannot apparently be solved by
applying formule which has been learnt
parvot fashion.

It will be readily appreciated by anyone
who has taken a recognised Conrse i, say,
magnetism and electricity, that the lec-
tures are usually backed or substantiated by
practical expeviments to prove the theories
expounded by the lecturer. It is this pro-
cedure then, that the writer advocates for

all comstructors who ave really interested
in their subject, as it is one of the finest
ways towards getting a thorough under-
standing of both theoretical and practical
considerations, and what is also very
imiportant, the practical verifications help
considerably to instill it into one’s mind.

If some of the suggested experiments
mentioned in the article should appear to
be rather too elementary or simple, don’t
pas: them by with disdain until you can
satisfy vyourself that you do know what
will happen, or what should happen when
such experiments are heing carried out.
Even if you think vou know the correct
answer it won’t take very long to actually
carry out the test just to sce if you are
right.

Magnetism

As magnetism is so closely related to
electricity there will be no’harm done if we
start our experiments with one or two simple
magnets. as it s quite likely that these
will be found amongst most constructors’
odds and ends. If it is possible to get hold
of two bar magnets and one horseshoc type,
so much the better.

All magnets produce magnetic fields, and

M~

every constructor should be familiar with
the shape of these fields for different types
of inagnets and differcnt polar arrange-
ments.

Hold the magnet under test under a

“piece of smooth paper in such a manner that

the paper will not move. Over the paper
sprinkle a small quantity of iron filings and

o N
5 n} (]
N S

[ N} [N 3]

Figs. 1 and 2.—Suggested posilions of mag-
nets and iron for experiments Nos. | and 3.

then shake off, very gently, the surphus.
It will be noted that the filings take up a
definite formation, and that they are more
dense int certain parts than others. Repeat
the experiments with the arrangements
shown in Iig. 1, and then draw the magnetic
field diagrams produeed. The lines which
the filings will take up represent what are
known as “lines of force.”

Fig. 3.—Arrange the
conductor and compass as
shown here for experi-

ment No, 4.

Paper

Experiment No. 2

Every magnet has a North and South
pole. Supposing that vou have two bar
magnets, and vou place them end on to
each other, will the N. pole of one
attract the S. pole of the other ? What
Law can vou prove from this simple experi-
ment ? Similarly, will two magnets, when
placed together. lift or hold more metal
than one, and if so, must like or unlike
poles be together ?

L

:llli‘L

Some Interesting Experi-
By L. O. SPARKS

Experiment No. 3

Many constiuctors might have ex-
pericnced the unfortunate happening of
having their watch stopped or thrown
out of gear through bringing it close to a
n}m_gx}ct, of, say, a loudspeaker. Why is
this ?

If no direct contact
between the two articles how
magnet affected the watch ?

The following little experiment will help
to prove what is known as magnetic induc-
tion.

Bring one pole of a magnet in contact
with a piece of soft iron and, after removing
it, place the soft iron bar or rod into the
iron filings. After rcimoving the filings,
repeat the procedure but do not touch the
bar with the magnet. Hold them a little
distance apart, and then scatter a few
filings on the remote end of the bar and see
if they arve attracted. Place the bar magnet,
in line with the bar of soft iron, the distance
between them being just sufficient to stop
attraction, and then note, with the remain-
ing bar magnet, what polarity the remote
end of the iron bar takes. What law can
you formulate regarding the polarity of
induced magnetism ?  (Fig. 2.)

Therc are numerous other experiments
which should be carried out with simple
magncets, but space prevents more details
being given in this article, as it is desired
to touch on one or two clementary experi-
ments conuected with electric currents.

has been made
has the

Electricity

We¢ have seen that magnetic fields are
created around magnets, so we are now
concerned with what happens around a
conductor when it is carrying an clectric
current.

For these tests, quite simple apparatus
is required, and for the ones about to he
mentioned a small pocket compass and a
little iron filings will be all that arc required
plus, of course, a small dry battery and a
few feet of wire.

Experiment No. 4 _

Place the wire, after connecting one end
of it to one side of the battery, just over
and parallel with the compass needle, and
then make a ““flick” contact with its
free end and the other terminal of the
battery. Note the result.

Repeat the procedure but with the
conneetions to the battery reversed. After

(Continued on page 124.)

I Thread |
\\

|
1
!

A

A

Fig. 4—The coil men-

tioned in experimznt No.

5 should be connected and
suspended like this.

C
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A Self- contained AV.C. Unit

HERE are niany receivers il use in
which either a straight or superhet
circuit is employed, but which do

uot make use of automatic volumme control.
Usually this is due to the fact that the
cireuits are of the simplest type, built on
these lines cither on account of simplicity
of construction or from a point of vicw of
economy. When recciving long-distance
stations, however, fading may prove
objectionable, and some desire to employ
an A.V.C. circuit such as is found ia more
ambitious circuits may be expressed.
There are complete units on the market
which may be built into a receiver, but
many constructors may have parts on
hand whicly may be
" suitably employed.
A simple Westector
may be included in
a standard cireuit to
provide control of
the H.F. amplifica-
tion, but this will
necessitate altera-
tions to the wiring
and the arrangement
will not he elastic.
The keen cxperi-
nenter will be
anxious to try the
effect of ordinary or
delayed A.V.C. and
perhaps to try other
circuit modifications
in conjunction
with the A.V.C. circuit. Therefore, a small
unit incorporating the necessary coni-
ponents will prove of value and may be
removed if not required, or transferred to
any particular receiver which is being
used or tested.

L
COUPLING

Fig. 1. — Theoretical
eircuil of the A.V.C.

nit.

The Circuit

Fig. 1 shows the main part of the A.V.C.
combination, with other stages omitted,
and the parts shown may all be built into a
small box or mounted on a small baseboard
which may be placed outside a receiver,
provided that the wiring to the respective
parts of a complete receiver is not too long.
As the circuits are decoupled. however,
lcads may be fairly long without trouble ; at
least the unit should be suitable for placing
behind a normal cabinet without intro-
ducing any instability. The choke may be
any standard broadeast component, but
best results will be obtained with an iron-
cored component. The Westector should
he the type WX.6 if the receiver is of the
simplest kind, but if the H.F. voltage
applied to the second detector (or detector
in a straight receiver) exceeds 3 volts it
may prove morc satisfactory to use a type
W Westector. The small-capacity fixed
condenser shiould be of the mica tyvpe. but
the .1-mfd. condenser may be any standard
tubular. The fixed resistance is a } or 1
watt component and the parts may bhe
wired in any desired mamnner to enable
them to bc accommodated in the desired
space. In order to incorporate the circuit
in a standard receiver, certain parts of the
wiring have to be modified, and thesc are
as follows :

Firstly, the lead from the anode of the
second detector to the L.IF. coupling com-
ponent must be broken so that the H.F.
choke may be inserted. Secondly, the
earthed end of the tuned circuits in the
H.F. or LF. stages must be disconnected
from the earth-line and connected to the

How to Make a Simple Device
for Automatic Volume Control
Which May be Added to Any

Receiver Employing H.F. Amplification
By W. J. DELANEY

AV.C. terminal. There is one alternative
to this lattef connection. but it will also
necessitate the disconnection of a lead.
This will be the lead
connecting the grid
of the H.F. or LF.
valves to the tuned

: %
IMFD

" 10
AVC |
500000 = ‘_)-TO
h 4 P AVC

3. —Applying the
VC direct to the
grid.

cireuit, and a .0002-mfd. fixed condenser will
have to be inserted between these two

Fig. 2—Applying the Fi
AV.C. to the luning A.

cotl.

UQ

points. The A.V.C. terminal on the
AV.C. device is then joined to the grid

e teal

vt

v

P
st

Fig. 5.—Adding the unit Lo a mains receiver
to oblain a delay action.

terminals via a 2-megohm grid-leak. This
acts as a decoupling circuit, whilst in the
former arrangement it will be necessary to
add decoupling if more than one stage is con-
trolled. Figs. 2 and 3 show the arrange-
wents in the respective types of eireuit.

Modifications

In a simple H.F.-Detcetor tvpe of
receiver the device is connected as shown
in Fig. 4, the biasing voltage being between
1.5 and 3 volts. If, howevcr, a superhet
is being used, then it may be desirable to
modify the eircuit. ineluding delay-
biasing circuit {or the reasons ecxplained
in the recent articles on A.V.C. (see
Pracricarn. WirzLess dated July 15th).
This delay voltage may be applied from a
bias battery which should preferabiy he
scparate from that employed in the first

TOLE
T TTRANSFORMER
9 OELA?
_ANODE[ | ;
QAVC ISt
- = 15703
f —r— VOLTS
+
DET.
HI—~
r LI-

TO TUNED CIRCUIT

Fig. 4—How to add the unit to a standard
“straight’” receiver.

position. If, however, mains indirectly-
heated valves are emploved, then the
scheme outlined it the previously-mentioned
article may be employed—in other words,
the bias voltage of the L.F. valve may he
used as a delay voltage. This is shown in
Fig. 5. If the voltage developed across
the bias resistance is too great for the delay
voltage, then the expedient of using a

variable resistance, or rather a potentlo-
meter, for the blab voltage, with the arn
joined to the A.V.C. circuit wmay be adopted,
or if a cheaper and simpler scheme is
desired, two resistances may be joined in
series, and the A.V.C. circuit connected to
the junction of the two resistances. The
values must, of course, be carefully chosen
so that a suitable voltage is applied for the
delay, and therc ave alternative schemes for
this purpose.

Superhet or Straight

The unit may, of course, be used with a
superhet receiver, in which case the effects
will be more pronounced, as there is in such
a circuit a greater degree of amplitication
and accordingly a stronger signal is avail-
able for qectification and subscquent
application as bias voltage. In this type
of receiver, too, the H.I. and LF. stages
may be controlled, but the 50,000-¢hm 1esis-
taice and .1-mfd. condenser shown in Fig. 2
must be included in the feed to each tuned
circuit to provide a decoupling medinm.

By F. J.
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Projected Pictures

HEN it is desired to project the

picture built up on the fluorescent

screen of a cathode-ray tube on to a remote
screen for viewing purposes, as is the case
with electronic big screen equipment, con-
sideration has always to be given to the
loss of light which occurs due to the light
rays from the screen being dispersed in all
directions.  Even when a lens of large
aperture is employed, only a stnall propor-
tion of the available light is collected, and
many ingenious suggestions have been put
forward to overcome this defeet. One of
the most recent continental schemes
suggests rather a radical alteration in the
make-up of the cathode-ray tube screen,
and would apply specially to those tubes
having an opagque sereen, whereby the
picture does not have to pass right through
the fluorescent material Dbefore reaching
the projection lens. The idea briefly is to
substitute for the normal tube screen a
form of mosaic lens which is made up
from a very large number of picces ol
specially constructed glass elements. These
elements, which ave shaped hewispherically,
arc positioned on the back of the tube’s
fluorescent screen, being held in place by
a transparent adhesive having a low
retractive index. According to the idea
these  glass elements  should approxi-
mate to the size of the modulated clectron
beam scanning spot, and if this is doue the
light generated at each tiny area of fluores-
cence can be formed into a parallel light
beam, and all dispersive effects ave nullified.
The resaltant light beam is then projected
on to the recmote screen in the vsual wav,
and a material increase in overall sereen
brilliance effected.
)

Electron Muldiplication
NDER present conditions it is natural
to find that certain pieces of equip-
ment tend to assume a greater degree of
importance, and this certainly applies to
apparatus malking use of the principles of
electron multiplication. ln one well-known
tvpe of multiplier there is a chain of
seccondary  amplifying stages, and the
electron current passes in sequence down
the chain, being amplified at each stage.
The stages consist of grids, the surfaces of
which are specially prepared and treated
to give a high secondary factor. The primary
electrons incident upon the first grid
liberate secondaries at low velocity which
are attracted by .a positive potential
throneh the meshes to the second grid.
This they strike with sufficient velocity to
liberate further secondaries, which are in
twn attracted onward down the chaiu,
The grids are arranged as parallel circular
dises instde a metal sereen with an aperture
to allow the electrons fromr the photo-
electric cathode to reach the first grid.
A somewhat similar principle is now being
used in another type. however, and in this
case cach mesh grid is replaced by an
extremely thin fihn of wetal mounted
over a fine mesh wire grid. Due. to the

extreme’ thinness of this metal, however,
any clectron impact on one side brings
about a release of secondary electrons
from the other side. The stream of electrons
generated at the initial photo scnsitive
cathode, therefore, can in effect pass along
the succession of multiplying stages being
kept in focus by the use of external coils
providing electro-magnetic ficlds. At the
end of the tube, this clectron stream can he
made to reproduce a picture of high
intensity on a fluorescent screen, or alter-
natively. if it is desired to develop tele-
vision signals for transmission, then this

An early form of
infra-red deiector
equipment which it
was. proposed to use
in conaeclion with
marine navigation.

scereen is replaced by the more usual forin
of mosaic cell asscmbly so that electron
scanning can be undertaken.

Improvements in Storage Tubes
HIF Radio Corporation of Awmnerica are
losinne no time in their cfforts to
improve the overall performance of the
iconoscope camera used by thern for all
forms of trausmission work. According to
the latest reports a new patent has been
awarded in the United States which aims
at redncing the inter-clement leakage
which takes place oun the niwosaic during
ordinary picture seauning. fn the normal
type the mosaic is built up by sputtering
minute globules of photo-electric silver on

October 21st, 1939

a mica sheet. When the optical scene to he
televised is focused on to this surface,
electric charges corresponding to the light
and shade of the picture are acquived hy
cach element, but there is always a tendency
for these charges to leak between elements.
and this is equivalent to destroying par-
tially the true light and shade of the picture
as well as reducing the signal intensity.
The suggestion has therctore been puf
forward that by first of all coating the
mieca sheet with a thin layer of oxvgeu
compound of manganese. tin, vanadium or
chrominm, and then placing the photo
sensitive elements in this. the oxide layer
will act as an insulator and prevent leakage.
and so materially improve the resultant
picture signal produced by the scanning
operation.

Television and Fog
UITE recently the television activity
in the United States was made still
more apparent by a patent which dealt
with the application of television to fog or
haze penetration. The prime object of this
device was for use in conjunction with
coastal detences so that it would be difhi-
cult for any sea craft to approach near
¢nough to shore to cause damage by gun-
firc when a fog or haze made normal
visibility impossible. It was suggested
that an electron camera with a mosaic
screen specially sensitive to the infra-red
end of the spectrum would be set up at
sclected points and continuously pan from
left to right and vice-versa in order to cover
an objective ancle up to the horizon.
Any object ewitting infra-red rays which
came within the camera orbit would then
be made vigible on a receiver coupled to
the camera so that the vertical and hori-
zontal deflecting circuits were common.
To meet those cases where the objects
do not normally cmit the infra-red rays
it was proposcd to have at the camera
location a seavchlight with an infra-red
filter which could throw out a beam to
sweep the horvizon synchronously with the
camera. How far the practical application
of such a scheme has been developed it is
not possible 10 say, but it recalls to mind
the carly Baird noctovision experiments of
nearly ten years ago, when a on low def-
nition basis, similar proposals were made
In the accompanying illustration is shown
part of the infra-red detector apparatus
which it was hoped to employ it connection
with marine navigation, and at a time like
this it scems a matter for regret that
further work was held up in order 1o devote
the fullest resources to developing high
definition television along normal lines.
It is probable, Lowever, that these * side-
lines”” will assume a degree of far greater
importance in times such as these.
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AUTOMATIC FREQUENCY
CORRECTION
(Continued from page 114)
negative the frequency decrcases. It has
been shown, also, that the effect of capacity
20 is to produce a negative capacity in
shunt to the tuned circuit. If capacity 20
is replaced by an inductance the effect
would be as if a negative induetance were
shunted across the tuned circuit, in which
case thic amount of shift would be move
constant over the tuning spectrum,

The Shunting Effect

The tank coil and each associated trimmer
condenser ave made high in reactance (that
ig, by using a large coil and small con-
denser) so that the shunting effect of the
anode quadrature current will opervate
across a high impedance and produees a
greater pereentage shift in tuning of the
oseillator fank civenit. The mutual M; is
sufliciently great to produce vigorous
oscillation and  incrcased quadrature
current. In general the wmutual Mj has this
cffect : inercase in My produces a greater
increase in shift at the low frequencies than
the high. Hence, M; may be so chosen as
to obtain substantially constant shift at all
frequencies of the band. As Mj;is increased
by inereasing the value of coil 19, the latter
will tend to approach resonance at the high
frequency end of the band throngh the
action of the capacities acrossit, and shift at
the high frequencies will be materially
reduced. My may be arvanged to provide
constant shift; or acecentuated shift (with
My very large) at the low frequency end of
the band; or accentuated shift (with M,
small) at the high frequency end of the
band.

The direet current amplifier has a limiting
action. Initially, with the correct station

tuning, the amplifier provides a voltage
across resistor 73 equal to the normal
plate current flow under self-biasing con-
ditions multiplied by the value of resistor
73.  With a large negative discriminator
voltage applied to its grid 71, the voltage
across resistor 73 becomes zero, As a posi-
tive diseriminator voltage is applied to the
grid 71, the drop across resistor 73 in-
creases. However, when the sell-bias is
excecded by the AFC voltage, the aniplifier
grid 71 draws grid current and shunts out
the two resistors 100 and 101 which are in
series with the grid, the latter elements
providing the internal iwmpedance of the
cliscriminator output, Hence, the positive
increage of the drop across resistor 73 is
limited to a value very near that of resistor
73 nmltiplied by the zero bias current of the
triode 70-71-72.

To explain the receiver operation, and
specifiecally the functioning of the AFC
cirenit, when an input signal is applied to
antenna A, of Jower frequency than is
necessary to produce by heating with the
oscillator frequency an LIV of predeter-
mined value, an LT. signal is produced
which is higher than the predetermined
frequency. Signals of this higher carrier
frequency are passed through the dis-
erintinator eircuit and a diseriminator

‘voltage is developed across resistors 100

and 101 ; the voltage is negative as applied
to the control grid 71 of valve 40. A
deercase in eathode current in tube 40
results in a decrease in voltage across
resistov 73, thus changing the bias on
grid 8 of valve 6 and producing a more
negative bias on grid 8. 'This more negative
bias shifts the frequency of oscillation as
previously explained, and causes a lower
frequency to be produced. The lower

oscillator frequency beating with the inpat
signal produces a decrcase in the LF.
signal frequency, and tends to correct for
the assumed econdition of IF. signals
higher than the desired LY. With an input
signal to the antenna that is higher in
frequency than that necessary to produce
the correct L¥. value by beating with
the oscillator frequency, the reversal of the
above biasing action takes place and the
LI, value is corrected. The control
characteristics of the oscillator control
circuit were cxperimentally measured on a
receiver from which the schematic diagram
was derived.

J. G. G. Noble

has bheen appointed
general manager of the Phileo radio and
teievision section.

VMr. Alfred Barker will continue as one
of the B.B.C.’s orchestral leaders in addi-
tion to leading the Hallé Orchestra. It
will be recalled that Mr. Barker was to
bavce left his present positions to take up
work in London.
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PRACTICAL MECHANICS |
HANDBOOK

By F. J. CAMM

6/- or 6/6 by post from George Newnes. Ltd..
Tower House, Southampion Street, W.C.2.
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—SHORT-WAVE
in English, from—

¢ U.S.A.
@ RUSSIA
& GERMANY

. The REST of the
RLD.

wo

a TROPHY.

BROADCASTS

DO YOU HEAR ALL

Don’t Miss the World’s WAR News and Opinigons
Never has Short-wave radio offered so much interest as it does to-day. But you must ba_ve a specially-designed TROPHY
at your disposal. Choose the TROPHY 3, the 6-valver or the Super-8 rpnd:;l, you will have the shor.l' waves at your
command. Reception—day or night—of uncensored war news and fascinating pregrammes, too, which have always

been a feature of the short waves. There's more to talk about—more to enjoy—xnow, more than ever before.

0 545 metres in 4 hands. .
listening at full speaker strength. and with a turn of the
switch it is ready to give you the usual B.B.C. Home Service
programmes. ]
refinements. including beat-frequency oscillator and A.V.C
on/off switches. T !
Built-in speaker. Provision for optional use-of 'phones. Fully
tested and ready for operation on .

A.C. 2001250 volts. 40/100 cycles. Carr.

Fully guaranteed. Paid N d

Easy-1'ayment Terms available,

(L ol
TROPHY 6 A.C.G-valve junior communications-type re-

ceiver with a continuous waverange of 6.5
Provides_all-world short-wave

Electrical bandspread tuning. Special tuning
For use with ordinary aerial or doublet type.

2-Stage PRESELECTOR (not illustrated)

6.5 to 545 metres.

@ IMMEDIATE DELIVERY
All TROPIIY models available from stock. Im-
medinte attention to all post orders. Callers
please note our’ London Showrooms. given below.

TROPHY 3

low cost.

Rcady to play,

® Increascd Range.
® Increased Volume.
@ Increased Selectivity.

@ Cuts out 2nd channel
interference.

3-valve Battery and A.C.

Here is the most useful accessory
you can buy for your present all-
wave receiver. Suitable for any
battery or mains set. Waverange
7 to 350 metres. Spread tuning.
Improves performance 100 per cent.
Simple connections and merely
plug into A.C. 200/250v. supply.
Price Carr. Paid, £7/8/6. Terms available.

The thrills of all-world short-wave listening is yonrs with the TROPHY 8 at amazingly
mains models to choose from with waverange of 6.2 to 550

meties, vusing famous B.T.S. self-locating coils—seven in
all for seven hands covered. Built-in moving-coil
speaker. Metre and band calibrated scale. S'M tuning.
Sockets for *phones. A wonderful performer and Rimple to
operate, Supplied ready for use with colls for 12 to 52
metres. IFully guaranteed. . .
Carr. Paid

BATTERY MODEL (Iess batteries) £6 6 6
a a

Terms available.
Available with all coils for 6.2 to 550 metres, 18/8 extra.

-
A.C.MODEL. Price Carr.Paid £6/18/9.
POST YOUR ORDER NOW, to:

PETO-SCOTTCO.,LTD,

77 (Pr.W.7), City Road, London, E.C.1. Tel., Clissold 9875.
41, High Holborn, London, W.C.1. T;I.; Holborn 3248.

———— eReEsssssssemessns SEND for TROPHY LISTS

THESE ?|

You need

———TROPHY 8

Ecnespread {ering.

8-valve saper AC.
communicaticns type.

short-wave recelver of the

Waverange 7 o 550 metres
continuous. Bandspread tuning. R.F. on all bands.
Gives reliable all-world reception on the short waves |

reception of B.B.C. llome
Automatic Volume Con-

£13.171.3]

and like all TROPHYS.
Service aswell. Switche
trol. For uge with separate
P.M. speaker, Socket for Carr.
‘vhones. Ready to play on Paid
A.C. 200°250v. 40/100 cycles.
Terms available.

Fully Guaranteed.
SPEAKER

Matched Speaker recom-
mended  for use with
TROPHY 8. Bzlanced 8in.
P.AL unit with high-flux
magnet and _reinforced
diaphragm. Housed in
celotex-lined steel cabinet
to match receiver, and
leads provided for easy
conpection. Priee £2/6/3.
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ANY experimenters must have found

the past few weeks very trying.

The absence trom the air of British
amateurs, combined with the lack of pro-
gramme variety from both the home and
foreign stations has had the effect of
reducing the interest of DX work. But
there is still plenty of good entertainnient
to be had from receiving the thousands of
American amateurs who are as active as

PRACTICAL WIRELESS

ORT-WAVE
SECTION

" A 20-METRE SET FROM THE

JUNK BOX

Details of a Simple But Useful Receiver
whith can be Made from Oild

Parts
By THE EXPERIMENTERS

factorily be built round it. The junk box
did not provide any special short-wave
parts, but there were a few plug-in coils
ancl holders, two or three very ancient
variable condensers and the necessary fixed
condensers, resistors and other small parts.
It was therefore decided to make use of the
plug-in coil holders, but the windings
themselves were removed {roin the coils.
Some $in. lengths were cut from a 1iin.

ever, The 20-metre band is the best, and dianeter paxolin former ; these were wound
\/ o L »
25,0000 hH_T+
HFC ‘ =~
PHONES L
000/ Mfd
OEREYE
—— ’
~000/ M
Y=
-
=2
E’;‘_‘( SM0 60mA
: -y
P S —
) .
J 5 J/C‘L‘ T —
u, /j -
7 joooitd 1 1 T e

Fig. 1.—The circuit suggested is perfectly straightforward and follows standard practice.

if you tune over it on any evening—
although Sunday seems most fruitful—from
10.30 p.m. onward you will find plenty of
interest. Besides Americans working each
other will he found W’s working with
Hungarian, Iisthonian, Italian and Ru-
manian amateurs.

We had noticed this first on a recent
Sunday when we were becoming tired of
““kicking our heels.”” The set in use was
a four-valve superhet, but so strongly did
the signals come in on the speaker that it
was considered that really good ’phone
reception would be possible on a two-valve
Det.-L.F. outfit. And in discussing this,
one of our number suggested that there
might be scope for making a receiver for
the 20-metre band only from odd parts
that could be found in the junk box. This,
it was thought, would appeal to many
readers who want a change from the war
news and temporary scarcity of radio
interest.

Standard Spare Parts

There was no difficulty whatever in
drawing up a circuit, for you can’t-go far
wrong with a detector-L.F. arcangement if
you tollow standard practice. Consequently,
we drew the circuit shown m Fig. 1, and
then considered how a set could most satis-

with the necessary nwunhber of turns and
then attached to the coil holders with
empire tape.

Three coils were wound, with 4, 11 and
8 turns. In each case the wire was 22-
gauge enamelled, and the twns were spaced
by approximately the diameter of the wire.
In winding, the wire was pulled tight and
after the finishing-end had been anchored
a coat of thin shellac varnish was applied
to prevent the turns from slipping. In
mounting the coils on the plugs, care was
taken that the turns were in the same
direction in ecaeh case, in 1elation to the
pin and socket.

COIL HOLDER

FIBRE STRIP

Fig. 2.—Houw the coil mounts are arranged for
easy adjustment,

October 21st, 1939

Coil Mounting

It was decided to mount the coil-holders
in suclt a manner that they could easily be
moved to vary the distance between them.
This was done as shown in Fig. 2, by
mounting a 6in. strip of fibre, lin. wide on
two small wooden blocks and screwing the
whole to the baseboard. Other strips of
fibre were fitted to the bases of the coil-
holders by means of 6 BA screws as shown.
Thus, the coil mounts could easily be stid
about for experimental purposes or locked
when the best positions had been found.
It was noticed that best reception was
obtained when the grid and reaction coils
were spaced by about 2in., and when the
distance between the aerial and grid coils
was nearly 2in. This was when using the
4-turn coil for the aerial circuit, the 11-turn
coil for grid tuning and the 8-turn coil for
reaction. The optimum positions would
differ, however, for different valves and
aerial-earth systems.

Tuning Condenser and Drive

Our next problem was the tuning
condenser. One with a capacity of about
356 mmfd. would be most satisfactory for
covering the amateur band, but nothing of
the kind was available. Instead, we took
a fairly good .0002-mfd. condenser which
appeared to be of reasonably low-loss con-
struction and dismantled this to remove all
except one of the moving vanes. In re-
assembling, a few washers were put on the
rotor spindle to make up for the space
previously occupied by the vanes.

And now a slow-motion drive had to ke
contrived.  We made one as shown in
Fig. 3. 'The condenser was mounted on a
component bracket and a large loose pulley
from a mechanical-toy set was drilled out
to be a tight fit on the spindle, where it was
held by running solder round the spindle
and the centre of the pulley. Then a
U-shaped bracket was formed from a strip
of hard brass and drilled to receive a short
spindle carrying a very small fixed pulley
locked by neans of a grub screw. A nrubber
band was found which could be stretched
tightly over the two pulleys to serve to
transmit the reduetion drive. Finally, an
old 180-degree tuning knob was fitted to the
condenser spindle and a small pointer knob
was attached to the short spindle.

It must be admitted that the drive was
by no means ° positive,”” although it
worked fairly well and with only a moderate
amount of backlash when the friction of the
condenser rotor had been carve{ully set by
attention to the adjusting pivot at the end
of the rotor spindle.

After the two main itents of the set had
been arranged the remainder of the parts
were mounted on a baseboard measuring

(Continued on opposite page)

/LAE’GE PULLEY
C/ONDENSEE

SMALL WHEEL

METAL
BRACKET

SOLDERED
RUBBER BAND
TUNING KNOB

Fig. 3—A simple, although not ideal, mettod of
providing slow-motion drive for the condenser.
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A 20-METRE SET FROM THE JUNK

(Continued from facing page)

10in. by 8in., and wired up. The H.F-
choke, by the way, was made by winding
100 turns of the finest wire (about 38 gauge)
to be found in the junk box round a .
ebonite rod. 1f this had not been available
ve could have used a short piece of wooden
eurtain rod after warming it and applying
a coat of shellac varnish.

Coil Connections

In wiring up the coils care was taken to
join the pins of the holders to earth, grid
and reaction condenser respectively.
the connections to the grid or reaction coil
had been veversed the set would not have
ogcillated, of course. The connections
just mentioned are indicated in Figs. 1
and 2.

The valves were a D.210 for detector and
a P.220 for L.F., but an L.210 could have
been used for the second stage. With a

tal of 100 voits H.T. and 74 voits G.B.,
reception on 'phones was good. and one
broadcasting station on the 19-metre band
was audible on a speaker. Tuning was not
as easy as we should have wished, due to the
rather crude form of slow-motion drive,
but we shall look out for a proper condenser
drive now and fit that instead. Better
control might have been obtained by using
a length of thin string treated with resi for
the drive, but it is not easy to make a knot
that does not cause slipping when it reaches
one of the pulleys. Besides, when using
string it is generally necessary to fit a spring-
loaded jockey pnlley to mamtain a uniform
tension.

Modified Tuner

if any reader who proposes to make a
similar set has a proper short-wave tuning
condenser with a maximmun capaeity
hetween 25 and 100 m.anfd., we suggest that
it be used. especially if a drive is available
for use with it. Those who ecannot find any
coil plugs and plug-in coil mounts in the
jmk box can make a tuner by using a
paxolin or shellacked.eardboard former
1}in. in diameter by about 6in. long, and
wind on the numbers of turns mentioned
above for the three windings. In praectice
it might be necessary to vary the grid
winding between 9 and 11 tumns to find the
size which freely covers the band. It is
dependent upon the minimum capacity
of the tuning condenser.

Remember that the set is not supposed to
be a ‘ world-béater’”; it is simply an
interesting arrangement that affords scope
for a little ingenuity, and which makes
a change trom normal constructional work.

THE WIRELESS
CONSTRUCTOR’S

ENCYCLOPADIA

By F. J. CAMM 6th ”
(delor of “ Practical|| Edition
Wireless) net.
ere]ess Construction, Terms,
and Definitions explained and
illustrated in concise, clear
language,
From all Booksellers, or by pos! 5/6 from

George Newnes, Ltd., Tower House, South-
ampton  Street, Slmnd London, W.C.2.
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PRACTICAL WIRELESS

REPLACEMENT
VALVES

Are vou needing replace-
ment valves ? Whatever type
you need we can supply at
no increase on standard
prices. Fit new valves NOwW !
We shall be pleased to quote
you by return without obli-
gation for any BVA, Tungs-
ram or Hivae types.

SPECIAL OFFER. Set of
3 valves which have cost us
more to buy this iime. but
still a great bargain. 3U.S.A.
2-volt battery types (two
SG.'s and a Pentode). brand
new with valveholders,
data and eircalt diagrams,
7/6 the lot, post free.

Send for FREE LISTS

4-v. 8.G. Bandspread KIT
Bargain SHORT-WAVE Offer
12 to 94 Metres Conmplete

o with 4 Valves.

4 valve stages,
omprising
S.G.. Det.. L.T", and Pentode out.put; Very
DOWerful and sensitive receiver for recep-
ttons of to-day's important all-world short-
wave broadcasts. Comes to you complete
with all parts, coils for 12 to 94 metres,
and 4 valves and assembling instructions.
List vajue. £4/15,0. BARGAIN, 55/-, cash.
Carviage Charges Paid

BARGAIN P.M. Speakers. Recommended
for above receiver or for use with hattery
chassis given below. Batanced units for
Power or Pentode output. Bargain, 25-.
HEADPIONES.  Special Offer of light-
weight 'phone=. Extremely sensitive. 2.000
ohms each earpiece. 5/G a pair, postage

123

L tics, and controls, etc.

Bd. extra
CHASSIS

COMPONENTS
Our stock of
compone nt
parts covers
every re-
quirement
for the con-
structor zmd
sernce man

w’i

é tie
-;;‘11
wlth list of your needs and we
will guote you by return.
BARGAIN PARCEL
Comprising variable
condensers, cof}. fixed ,
resistances and con- ma
ensers, cont
knobs and a umversa]ly drilled
cadmin-plated steel chassis
Parcel worth 30 to 49 shillings.
GAIN. 5/-. Postage and
Packing 1/- extra.
MUETAL CITASSIS. Cadmium-
plated heavy gauge steel ready
drilled. for 5 walive-holders.
mains transformer, electiolyii-
Miin. x
7iin. x 24in. deep. Brand new.

Barcgain, 2/6.
ing ¥d. extra.

post and pack-

—AMAZING BARGAINS—

e Parts o Valves ¢ Chassis ¢« Kits ¢ Sets s

A.C. All-Wave SUPERHET Model.
Outstanding chassis bargain. Efficient 4-valve circuit,
giving all-wave reception on 18 to 2,100 metres. Pleas-
ing station name scale. 3 watts output. Size 9.in. H..
114in. W.. 81in. deep. Ready for fixing in your existing
cabinet. Complete with 4 British valves. BARG.AEN,
£3/19/8. carr. paid. 2,500 ohms matched Mains kner-
gised Speaker. 32/6 extra.

R \l)lO(uRA’\rl (‘lIA\GIS for 61/6.
Wonderfully efficient 8.G. 4-valve Bandpass model
for radig or radiogram replacement purposes. Wave-
range. 200 to 2,000 metres ; 3 watts output ; pick-up
sockets ; fully tested for A.C. 200/240_ v. supplies.
Complete with 4 valves. Size. I12in. w., 7!in. h.. 9iin.
deep. BAKGAIN, 61/6. carr. paid. 'Sce ahove for
recommended Malns Speaker,

BATTERY De Luxe All-Wave Receiver,
Super S.G.3 Model with pentode output. All-waves—18
to 2.000 metres. Beautiful station-name scale. Hand-
some upright walnut-veneered table cabinet. B LR-
GAIN. 5 gns. (less batleries), Brand new, ready to
play.

ONLY OBTAINABLE FROM—

A P.W.7) L 7 ill,
NEW TIMES SALES Co. j .0\ & fleate min,

A, ALE-WAVE,
Chassis. Powerful and
sensitive 4-valve chas-
sis thh wave-range of

2.000 metres, Sta-

nlon -name, illuminated
and colour-coded scale;
3 watts output: P.U
socket. Size 12in. w.,
4in. h..84in. deep. Com-
plete with 4 valves and
ready to play on A.C. 200°250 v,
BARGAIN. 79/6.

BATTERY Version 3 valve S.G. hattery
model. Wave-range 14 to 2,000 metres station DATne
scale, as illustrated.

Gives amazing re- 4
sults on all bands. |POST ORPDERS, Owing

to restrictions we regret we

are unable to execute €.0-D.

Lnstructlons for the time
einy

CALLERS, OurCity Branch
is open for callers, 9 a.m. to

6 p.m, ; Sats. until I p.m.

Low H.T. consump-
tion. BARGAIN. com-
plete with 3 valves,
69/6. carr. paid.

In his ““ Outpost of Empire,”
old Wright

Is at work on his sei, with
FLUXITE.

““ Flearnt this trick,” says he,
““Back in England you see. /
Now I'll be there for ‘In
Town To-night!’”

See. that FLUXITE is always by you—in the
house-—garage-—worltslzop-—wherever speedy
soldering is needed. Used for 30 years in
government works and by leading engineers
and manufacturers. Of Ironmongers—in tins,

4d., 8d., 1/4 and

Ask to_see llze FLUXITE SMALL-SPACE
SOLDERING SET—compact but substantial
—complete with full instructions, 7/6.

Write for Free Book on the art of “ sofi .
soldering and ask for Leaflet on CAS
HARDENING STEEL and TEMPERING
TQOLS with FLUXITE.

TO CYCLISTS! Youl whula will NOT
keep round and frue, unless the spokes are tie
with fine wire al the crossings A SOL-

DERE This makes a mach stronge
whee It's simple—with FLUX ITI:——bul
MPOR TANT.

is always ready to put
Flaxite on the solder-
ing job instantly., A
little prescure places
the right quantity on
the right spot and one
charging lasts for ages.
Price 1/6, or filled 2/6 Y,

ALL MECHANICS WIZZ HNIE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

‘FLU\XITE LTD. (Dept. W.P.) DRAGON WORKS,

BURMONDSEY STREET. 8.K.1.

CLIX

FLEXIPIN Je/f-Adjusting PLUGS

| If your radio CRACKLES when you tcuch

the plug which connects your set to the
wall socket, it is because the plug-pins aie
not making proper contact with the socket.
tubes.

The CLIX plug has been specially designed to
eliminate this trouble and its self-centering,
expanding pins will fit and make perfect
contact in any make of BSS Socket.

CLIX
5 amp 2-pin
“M" type
plug as used
by all the
{eading radio
ranufacturers

Costs £ i3
only g

A full range of 2 and 3 pin BSS types in 2, 5
and |5 ampere sizes is available from 4ll gcod
Radio and Electrical Dealers.

If in difficulty write to the makers :—

British Mechanical Productions Lid.
1, Church Road, Leatherhead, Surrey.

x FIT “ CLIX" and CUT THE CRACKLE



http://www.cvisiontech.com
http://www.cvisiontech.com

A

ELECTRADIX RADIOS

CABINET AND COMPONENTS FOR
THE 30/- THREE

{See full details in last
week's issue).
I'udor Qak Cabinet 13}in.
hy T7in. by 7in. Centre
oval alutminicm  panel
(black crackle tinish), cabi-

net is fitted with 0005

Slow  Motion  Condenser
. X . with dial window, veriier
The  Price. for Cabinet  microdenser,  3-position
Complete  us  detailed  is switeh,  sliding  cha

ONLY $Q[- (o callers, fitted with 3 valveholders

26 P wired. clipy, three fixed
or 12/6 Post and Packing condensers and 10 terminal
Tree, panel strip.

RAID BELLS, ALARM BELLS. Mains. battery or magneto

waterproof iypes. Priority for AR.P.

GENERATORS. H.T. for emergency =et. Portable Hand
Gensratarg in teak cases by Evershed. 800 aud 1,500 volts.
SHELTER PHONES, Portable Energency Teleplime stations
in case, €6/-. D3, X135, 110 and othPr A Fietd Thenes.

- Few onlv left. ) for under.
ground groups. 5 ea for Jaige

AR.I% ehelters.
POCKET HEADPHONES. W.D., all leather
ol headband, strap and cords, 2/6 pair. Wircless [
—_— type, with aluminium headbards, 2/9.  4.000

ohms, 4/6.
CABLE, Lightweight twin field ealle. untieak-
able Army steel re-inforced, &§5/- mile.

v and nizht Lucas anid
Hooded Army Signal lanips, telescopic sights, hand or tripoed.
e Drizades and Police, 60/-.
Ventuatwn and Air Conditi oning. AC or
D mains, 80 ta; Bin. Blower, 20 cub. it. fresh air pet min, 25/-,
ELECTRIC PUMPS, mr AC or B.C, 12 v. to 250 v. Centrifugal |
all-bronze puwp, throws 120 gals. per bour.  Git. for A R P
She 1 re, Caravaps, Bungalows and Boats, 72/6.  Larger pumps
for «raining shelters. dug-outs, ete., £8/17/8.
BUZZERS. BUZZERS. BUZZERS for uli purposea. The well-
known robust Model D. For Morse Practice or Sigoals. Now
supplird for 1/~ nnly. Morse-Practice Sets, N with key buzzer
and lamp for sound and visual line. plug, ete, 7/-, Sound Type,
1A type key and buzzer. 3f-. Visua pe 2A. key and lamp, 2/-.
KEYS. Gouvt. suiplus Morse Keys. Type KBSL. Massive brass
pivot spring-mounted con- g
t i base lamyp for night, 7/6.
Service bakelite enclosed
jor high veltage, 10 amp.
guucl bridge key, 10,8

dovthle act ne,
an:l !a.nced. totally
. eover, for F

s : . ;
Mode) B ]‘ol Mub. case Yin. > 10in., 2

plug-in  coils, Permanent Detector, 7/8.
Phones. 4/6,

YOU MUST KEEP YOUR BATTERY PREPARED !!! Baitery
Charging cn A.C. Meins. The A.C. NITNDAY will keep your battery
fit without attention. Nodel N'A6, 1 voits A.C. and D.C.
tap., 15/-. Model N, B6, 100 b volts to 1D.C. 6,8 volts
1. 25/-. Model N’C6, 100,250 voits to D.C, 6/8 volts 2 amps,
. Model N/D12, 100(0.)0 volts to 12 volts 1 amp.. 32 -, Ditto,
2 volts 2 amps., With 6-volt tap, £5/~. 5 amp., £4/10/.
A.R.P. PETROL ELECTRIC GENERATING SETS
for Lighting :md Charging, Mali kilowatt and
t For £16 only A Doy watt,
-cooled. seli-
Nt u", Tumer en,gme nazneto
igmt]on coupled to 5/70 volts, 10 !
amps. shunt dynamo. LU00 r.pan.  No

For £12
d Dynomo

tawinr cox ndmsers,

innnediate d

i watt Koz
MEvalre, § amps.,
TEEL CELLS at half
at 20/- to 25/

wilar Jines, hut coupled to

\ R.P. EDISON HIGH CAPACITY
rtand ne, 1204.H. to 300 AL
Trice is £5, Ask for leaflet.
FULL PARTICULARS giadly riven as far as we are
able to A.R,P. ENQUIRIES.
5/ EMERGENCY PARCELS of nseful stanilby

i !

for
Makers”

electrical and radio repair material aod
apparatus, 10 1bs. for §/-. TPast free.
Don'i forget lo send now Jor our Barguin List ' N.”

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.4
e~ Telephione : Central 4611=

ENGINEERING
1 OPPORTUNITIES"
g | FREE!

i QPPORTUNITIES -
T

This unique Hxnd book shows
wa, to  secure
.A M.1.Mech.E,,
AMLAE.,

1EE.,
AMIWT, AMLRE., and
similar quallﬂcntiom
WE GUARANTEE—

"HO PASS—NO FEE.”
Detaila are given of over 150
Diploma Courses In all branches
of Civil, Mech., Elec., Motor,
Aero, Radio and  Television
Engineering, Bmldmg. Govern-
ment ete.
far thm enlighteumg Hand-book to-day FREE and post free.

Britisk Institute of Engineering Technology,
409, Shakespears House, 17, 18, 19, Stratford Place, W.1.

Heavier |

| insulated wire will be required ;

PRACTICAL WIRELESS

INTERESTING EXPERIMENTS
(Continued from page 118.)

this, go through the two experiments again
with the conducting wire wnder the com-
pass. Now to complete this section, which,
incidentally, proves a very interesting law
concerning direction of current flow, make
a neat loop of the conductor and place
the compass within it so that the wire
passges underneath and over the compass.
Note any dIffEIGIlCe to the results producec
by the previous tests. Additional proof as
to why the current affects the magnetic
needle of the compass can be secured from
the following. Take a smooth piece of
paper and hold it in a horizontal position.
Pass a conductor up throngh the centre of
it and sprinkle a few iron filings around it
on the paper. Connect the conductor to the
batterv, the eireuit being closed by “ flick-
ing 7 one end of the wire on the battery as
mentioned before. and lightly tap the paper
to assist any movement the filings might
make. (Fig. 3

Experiment No. 5

Make two spiral windings. as shown in
Fig, 4. For each of these 15 to 20ft. of
practically
any gauge will do, but 28 S W.G. to 34
S.W.G. will be found most convenicent.

The spirals can be fixed to thin card-
board or made self-supporting by means of
strips of cardboard fastened to the coils by
suitable adhesive.

Connect the end of coil No. 1, i.e., the
inner end, to the start of No. 2, i.e., the
outer end, so that the current will be
flowing through each coil in the same
divection. Betfore connecting the battery,
however, suspend cach coil by means of
short lengths of thread, so that they are
free to move and quite close to, but not
touching, cach other. Conmnect the battery
in the previously mentioned manner and
note what happens. The experiment can
now be repeated with the connections
between the two coils reversed, so that the
current will be flowing in opposite directions
in cach coil. Tor this, the inner end of
No. 1 must be connected to the inner end
of No. 2 and the latter taken to the two
outer ends.

Before many more experiments can be
carried out, it will be necessary to secure
or make a sensitive galvanometer which,
in its simiplest form, is nothing more than
a pivoted magnetised needle or pointer,
supported within the cffective field of a
coil or coils which form part of the
instrument. Very satisfactory instruments
can be purchased quite cheaply from, say,
Messrs. Electradix Radios or other firms
dealing in surplus material, but if, on the
other hand, the experimenter would rather
make his own apparatus, then reference
should be made to the issues of April 6th
and 13th, 1935, wherein will be found
complete details of the construction of a
very efficient instrument. Rather than
hold up the experiments, use can be made
of the compass already mentioned, it only
being necessary to arrange around it two
small coils to provide a field which will
cause the needle to give visual indication
of current in the circuit.

The coils should be wound in a rectangular
shape and consist of, say, 50 turns of 34
or 36 S.W.G. insulated wire, the two coils
being connected in series, care being taken
to see that ecach winding adds to the
resultant effect. The compass should be
so located that a coil is each side of it and
stightly over the scale, thus allowing the
greatest effect to be obtained from the field
produced.
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Short-wave Tuning
1T11 some short-wave receivers, sepa-
rate plug-in cotls are used, and if
lhe receiver is pui lo serious use a calibra-
tion chari has lo be drawn up for each

coil or sel of coils. A very good plan is
embodied in a well-known American
receiver lo ensure thai lhe necessary cali-
bration curves are kepl with each sel of
coils.  They are mounted on a plug-in
base which is wserled from the front of
ite recewver, and the fronl panel carries
small holders on which the charls are
wnserled.  Thus the readings are visible at
all tunes and as the coil range is changed
so the tuning charls are also replaced.
This idea may be applied to any home-
made shorl-wwave recciver.

Easier Meter Readings

IN some 1ypes of lest equipment a normal

type of  panel-mounli: ng  meler 1)
employed and lhe scale is accordingly
restricled i size. I the instrument 15
being wsed for various ranges il may be
destrable to draw up a new scale with all
the vanges clearly marked.  This cannol
be done on the existing metey dial and in
such a case 1t is worth while modifying
the meler . 1he following manner.
Remove the fron! and make the necessary
arrangements  for mounting the meler
slightly belind the panel. A suilable
aperture should then be cut in ihe panel
and covered with glass, celluloid or
similar malerial.  The appropriate scale
shouwld be then drawn up and the poinier
extended lo the necessary length. To avoid
upselting the meler moveinen! by aliering
the balance of the needle the ideal plan s
lo lengthen 1t by sticking on a bristle
taken from a broom or brush, the oristle
being of a suitable thickness to provide
easy reading,

Soldering Iren Heating
MAN Y consiructors use gas for healing
a soldering iron, wsually making
the domestic gas-ring serve ihe purpose.
7o malke this process economical, however,
it 1s desirable io concenlrale lhe heal from
the ring and a melal hood should therefore
be made to [il over the ring so thal ihe iron
may be inserted in the hood and wasle of
gas thereby avoided.

: PATENTS AND TRADE MARKS
 Any of our readers requiring information and :

advxce respecting Patents, Trade Marks or i
E Destgns, should apply to Messrs. Rayner and'
H f Co., Patent Agents, of Bank Chambers, ZSvg
H Southampton Buildings, Loendon, W.C.2, who

wdl give free advice to readers mentioning tlus H
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LATEST PATENT NEWS

Group Abndgments can be obtained from the Patent

Office, 25, Southampton Buildings, London,

W.C.2, either sheet by sheet as issued on payment of a subscnphon of 5s. per Group Volume or in
bound volumes, price 2s. each.

Abstracts Published
TELEVISION RECEIVERS.—Beiry, R. J.
(Lorenz Akt.-Ges., C.). No. 506700,
Mixed signals arce applied over a trans-
former 26, Fig. 1, to a rectifier 22 which is
biased in (lcpendeme upon the mean

Fig. 1. q Fig.2

Al AT

picture signal so that svnchronising pulses
only occur at tevminals 4, 5. The bias is
developed by a suitably poled reetifier 29
which passes tlie picture signals only to
the resistance-capacity combination 30,
An alternative circuit, 1ig. 2, has the
rectifier 32 biased by the output of vectifier
35, the synchronising signals occurving at
7. 8. The rectifiers may be thermionic
diodes, and both may he contained in one
envelope.

VALVE CIRCUITS FOR MODULATION
AND WIRELESS RECEPTION.—Radio-
akt.-Ges. D. 8. Loewe. No. 507495.

A tunable coupling cireuit for televiston
signals comprises an inductance 1 arranged
in series with the inter-electrode valve
capaeity 3 and the variable tuning con-
denser 2. The inductance is preferably

e R e
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shunted by a damping resistance equal
to half the impedance of the inter-electrode
capacity at the maximum modulation
frequency. Fig. 3 shows a grid modulating
arrangement in which the carrier source is
coupled to the inductance 1 and the
modulating potential is applied through a
choke 9 of small reactance compared with
the reactance of the tuning condenser 2.
Fig. 4 shows a push-pull arrangement in
which the damping resistances mayv equal
the impedance of the inier-clectrode
capacity 3 at the highest modulating fre-
quency and the tuning condenser 2 is
isolated from earth. Fig. 5 shows a super-
heterodync receiver. The coupling between
the amplifier 8 and the frequency-changer
18 comprises a band-pass filter, utilising
two series resonant civcuits so tightly
coupled as to give the necessary band
width and with the windings so arranged
that the capacitative coupling assists the
magnetic coupling so that the band width
is maintained throughout the tuning range.
A double-humped characteristic may be
produced and compensated for hy the use
of a single series resonant circuit in cascade.
The condensers of the band filter and of the
additional etrcuit may he gang tuned with.
il desired, the condenser 19 of the local
oscillator.

TELEVISION RECEIVERS.—Fernseh Akt-

Ges. No. 507582.

Distortion, due to the image of the
fluorescent screen 2 (Fig. 6) of a cathode-
ray tube 1 being projected on a viewing
sereen 5 at an angle g to the normal. is
compensated by distorting the image pro-
duced on the screen of the tube, which is
inclined at an angle & to the optical axis.
The normal to the fluorescent sercen is
inelined to the direction of
the undeflected electronic
beam. The angle 8 is a
fraction of the angle &
equal to the inverse of the
magnification of the optical
system. The tube is so
mounted as to be movable
about a horizontal axis.
BElHiptical distortion of the
spot of light is avoided hy
a compensating elliptical
tocusing field. Theelectronic
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NEW PATENTS

These particulars of New Patents of interest to

readers have been selected from the Qfficial

Journal of Patents and are publisked by per-

mission of the Controller of H.M. Stationery
ce. The Official Journal of Patents

can be obtained from the Patent Office, 25,

Southampton Buildings, Londen, W.C.2, price
1s. weekly (annual subscription £2 10s.).

H Latest Patent Applications.

i 26235-—Baird Television. Ltd.. and
Baird, J. L.—Methods of and
apparatus for the transmission of
signals. September 20th.

25863.—I"abbrica  Ttaliana  Magneti
Marelli.—IKey-operated tuning de-
vices for wireless broadcast receiving
apparatus.  September 14th.

258G4. — Fabbrica aliana  Magneti
Mavelli.—Kev-operated tuning de-
vices for wireless broadeast recelving
apparatus.  (Cognate with 25863.)
September 14th.
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25998 —Hazeltine  Corporation.—Tele- |
visi]on receiving system. September
16th.
26268.—Murphy Radio, Ltd.. and Haw-
kins, G. F.—Noise suppression in
radio-recetvers. September 20th.
26067.—Philips Lamps, Ltd.—Remote-
control mechanisim  for wireless
receiving sets. September 18th.

Specificaiions Published.

512489 —FKernseh  Akt.-Ges.—Methods
of obtaining image signals in tele-
vision and like systems.

512508.—Toulon, R.M.G.—Method of
and means for projecting televised
images. (Cognate  Application,
12009/38.)

Printed copies of the full Published
Specifications may be obtained from the
Putent Office, 25, Southampton Buildings,
at the uniform price of 1s. each.
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beam is maintained in focus by variation
of the fucusing field. Aecording to modifica-
tions, the fluorescent screen is deposited
on a reflecting surface, and the light passes
through an optically flat surface forming
part of the envelope of the tube, the light
from the fluorescent screen is reflected
from a mirror in the tube, and the fluorcscent
screen is on a carrier which is adjusted by
an external control.

AMERICAN OUTSIDE
BROADCASTS

N May of this vear the Princeton-
Colimbia baseball match was televised
as an outside broadcast feature in America,
but only one camera was employed to cover
the whole field of play. In consequence of
this the reports pointed out that the ball
could not be secn, while the plavers were
just tiny white dots on the small receiver
sereen. Quite recentlv. however. the
experiment was rvepeated for another
baseball game, and two cameras were
employed, one of which used a telephoto
lens. The difference in the results was
quite marked, not only from the technical
point of view, but also in the method of
presentation. There is now a demand for
this type ol programme, it being stated
that scientifically the baseball television
probleni has been solved, but economically
it is still a riddle. Before any scheme of this
character goes forward the promoters
say that the ““ gate’ must be protected.
The public have been made to realice
that with outside television brought into
the home and provided three or four
cameras are employed. there is an intimacy
which brings to its audience {eatuves
which the spectator on the spot misses.
Close-ups of the bhatsmen and pitchers
when they are off the field, explanations
of how the bat is gripped or the ball
flighted. In this manner television adds
interest to the game by small but import-
ant dctails which the spectator in the
ground must supply for himself. The hig
ﬁroblem as was the case here, 18 w ho
is' going to pay for the broadeast and
protect the promoter. The answer is
nearly always sponsors. as is done with
ordinary sound broadeasting.  The diffi-
culty here is, however, the advertising
ban"enforced by the Federal Communica-
tions Commission. Even so, it has been
suggested that by focusing the camera on
large scale advertisements on hoardings
ronnd the ground this should meet the case,
for it will convey clearly the message
concommg special 1)1oductq ‘without savour-
ing of blatant advertising. As an addition
or an alternative the announcer can come
within the camera’s field of vision, and
dlbpld\ certain wares or actually perform
functions with different tvpes of goods
without viokitihig the F.C.C. regnlations.
In any case it is pointed out that a good
announcer is essential for he adds hife and
interest to the picture by his racy com-
ments.  The action seen on the screen is
clarified aurajly and the action enlivened.
partienlarly when there is a long shot of
the field, and identifieation of the players
becomes a little difficult.
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NOW READY!

WORKSHOP CALCULATIONS
TABLES AND FORMULE
By F. J. CAMM

3/6, by post 3/10, from George Newnes, L(d.,
ower Hausc outhampton St., London, W.C.2,
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Home Recording
“1 should like to do

home-
recording and home-broadeasfing, but am
uncertain regarding the type of apparatus,
bearing in mind the set I am using. This is
very old, but answers our normal broadcast
requirements, although it has no pick-up

some

terminals. I believe the microphone should
be joined to such terminals, and 1 wonder
whether they could be fitted to the receiver
or if it would be desirable rather to make
a special set for my purpose. If you advise
the latter, could you specify a blueprint of
circuit for battery operation at minimum
cost of construction and maintenance ? ’—
F. D. A, (Norwich).
E think that as the receiver is old
and not fitted with pick-up arrange-
ments, it might be unsuitable for your
particular ideas, and a special small
amplifier would be more useful. We have
no suitable blueprint of such a unit, but
in our issue dated June 18th, 1938, we
described a small battery amplifier with a
push-pull cutput stage rated at 24 watts,
and this should be ideal for your purpose.
The back number may be obtained from
this oftice, price 4d.

How Many LF. Transformers ?

1 wonder if you could tell me whether
it is essential to have two LF. transformers
in a superhet, or how many are really
necessary in this type of circuit? >—
T. T. 8. (Margate).

N the normal superhet receiver onc L.F.
transformer is used to couple the
frequency-changer to the I.F. stage, and
this is coupled to the next stage by a
further similar transformer. Thus the
migimum is two' LF. transformers, but if
more than one L.F. stage of amplification
is employed, then additional transformers
are used to couple the successive stages.
It 13 also sometimes found that two LF.
transformers are used between frequency-
changer and I.F. stage, these being coupled
to provide special baud-pass cffects or
used with a crystal filter.

Remote Speaker Control
““{ have fitted up a remote loudspeaker
at an extension listening point, but wish to
fit a volume confrol to this.. I have found
two circuits, both different, and wonder if
you can tell me which is the better or which
is correct. In one ecircuit a variable
resistance was connected in series with the
speaker, but in the other a resistance was
joined across the speaker. What are the
merits of these two systems?’—L. G.
(Godalming).
N the first system the matching of the
output circuit would be upset as the
load provided would be varied as the series
resistance was adjusted. The same thing
would apply to the second scheme, except
that there would be a further disadvantage
that when the resistance was short-circuited
the output is also shorted. The best scheme
is to use a potentiometer, connecting this
across the output terminals and joining the
speaker to the arm of the potentiometer
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and to one side of the control. Thus the
impedance is more or less constant, but the
speaker is progressively short-circuited and
thus volume is smoothly controled.

Short-wave Coils
““ I have found some data for the winding
of short-wave coils, but these are for a
condenser of .00015 mfd. capacity. I have
a .00025 mfd. condenser which I wish to
use, and wonder if you can tell me whether
to make any modification to the coil-winding
data given, or whether it will still be
applicable.””—T. R. (Willesden).
HE coil data should be adhered to, but
the maximum tuning range of the
coils will be increased slightly. The actual
increase will not make a great deal of
difference, except that a slightly wider band

l-ﬂ-n-l)-ﬂj
RULES
We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficuliies
arising from the construction of Tecelvers
described in pur pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious reasons—
(1) Supply circuit diagrams of complete
multi-valve receivers.
(2) Suggest alterations or modifications of
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receivers described in our contem-
poraries. i
{3) Suggest alterations or modifications to

commercial roceivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

A stamped addressed envelope must be
enclosed for the reply. All sketches and
drawings which are sent to U8 should bear
the name angd address of the gender.

Requests for Blueprints must not be enclosed
with queries as they are denalt with by a -
separate department.

Send your queries fo the Editor, PRACTICAL WIRELESS,

George Newnes, Lid., Tower House, Southampton Street,

Strand, London, W.C.2. The Coupon must be enclosed
with every query.
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will be covered and thus stations will be
brought closer together. With a good
slow-motion dial and the condenser mien-
tioned, this should not make a lot of
difference. If, however, the condenser in
questionn is not a well-inade component
the minimuam capacity may be greater than
the minimum of a .00015 mfd. component,
and thus the minimum wavelength of the
coils will also be raised. In that case,
one or two turns less should be used in
winding the coils from the data given.

Damaged Valve
1 was cleaning my set and found one
of the valves is loose in its socket. The
glass turns fairly freely, and I wonder if
this will have led to any inefficiency in the
valve, and, if not, how I should restick it.
Can you tell me the cause of it corming
loose ® ’—F. T. C, (St. Albans).
HE valve may have been loosened
through running too hot, either due
tothe wrong voltage applied to it or because
it is placed near a component or other
valve which also runs hot. On the other
band, if the valve is very old the cement
may have cracked through age. Usually
the loosening of the glass will not affeet
the valve, provided that the glass portion
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hay not been rotated and thus shorted
or weakened the leading-out wires in
the base. If the valve has been over-
run it will have been damaged. Ordinary
Chatterton’s Compound or any good glass
cement may be used to restick the bulb, or
a wide rubber band may be slipped over
the glass and valve base for the purpose.

Lightning Atrester

‘““1 have a small device which is to be
fitted to the aerial lead-in to prevent
lightning damage, This appears to have
across the aerialfearth terminals two pieces
of thick metal with saw-iooth edges.
These are very close together, and 1 wonder
if they will affect signal strength. I believe
they form the arrester, although I cannot
see how they perform this funetion.”’—
0. F. R. (Norwich),

HIE accumulation of static on the acrial
will result in a discharge across the
small air-gap provided between the adjacent
teeth, thus ridding the aerial of anr
accumulated charge which might otherwise
damage a coil or other component in the
aerial circuit. The capacity existing across
the teeth is not suflicient to cause loss of
signal strength, but the gap must be kept
dry and should preferably be covered to
avoid the acecumulation of moisture or
soot or similar deposits.

H.F. Instability

““I reeently built a four-valve receiver
with an H.F. Pentode H.F. stage,
transformer-coupled io the detector. I am
experiencing severe H.F. instability, which
all my tests and trials have failed to obviate.
I have modified the screen voltage, changed
decoupling values and screened various
parts without avail. I wonder if you could
suggest anything which I have not tried,
but which would prevent this trouble ? 7>
V. W. E. (Slough).

HIE instability may be due to the
particlar H.F. coupling provided
in the transformer, provided that all other
tests and modifications have been correctly
carried out. We vherefore suggest that
you shunt the primary of the H.I'. trans.
former with a fixed resistance—the most
effective value being found by trial. An
alternative scheme would be to reduce the
coupling between primary and secondary,
which is presumably too tight now,

o4

REPLIES IN BRIEF

The following replies to queries are given in
abbreviated form either beeause of non-compliance
with our rules, or because the point raised is not of
general interest.
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L. R. W. (Portsmouth). We would not advise the
alteration as it will necessitate new coils and trans-
former. It would be better to consider a new receiver
design.

K. D. 8. (Reading). The valve iz ideal for the
purpose and you may fit it with confidence.

Y. R, (Harringay). The aerial may be responsible
but more elaborate tests must be made and we suggest
a small portable with frame aerial as a possible source
of test for the purpose.

C. C. (West Wickham). We have not published
details of a unit of the type mentioned.

C. V. (Selby). The brushes may need cleaning, or
the commutator may have worn. We suggest that
you communicate with the makers of the radiogram.

L. R. 0. 8. (Nr. Romsey). We have no details of the
particular coil and regret that they are not now
obtainable.

R. W._P, (W.5). We have not describel a set of the
type mentioned, and the nearest is the A.C. Hall-Mark
Four.
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correspondents.

German Station on a Crystal Set

IR,—As a result of an arvicle cn A.R.D.
wireless sets in a recent issue of
Pracrica), Wireress, | bought a crystal
set, priee 3s. 6d. T was unable to obtain the
accessories recommended in the article.
and | think it may be of interest to other
readers to know that whilst fiddling with it
at about 8.45 p.m., [ distinetly heard the
Gierman station that broadcasts below the
419 metres wave-band used by the Home
Service.
Doces this constitute a record for crystal
sets 7—C. G. WiLLsox DPrrreEr (Lecather-
head).

Exchanging S.W.L. Cards. A 14

mcfs Lo
IR,—I1 shall be glad to get in touch with
any reader in nmy locality or any other
Fdistriet with a view to exchanging cards
and correspondence.
also submit my 14 me/s log from
September 5th to Septerber 7th. hetween
the hours of 8 and 9 p.m. Allarc W districts,
PY(3), VE(6), YV(2), 0A(2). ZB(2), CRGAY,
VQ4TB, FA3JY, KA1LZ, CX2CO, SUIMW,
K4UG, CE3AT, and EK1AL.

Has anybody heard a station with the
call letters K2HS ? By the way, I have never
seen a 5-metre log from anv reader.—
1.. Hupsox, 12, Devon Terrace, Pontefract
[ane, Leeds, 9.

Station JZW : Hungarian “ Hams”
IR,—It might interest readers to know
that the transmissions from JZK.
Japan (19.79 metres) have, from October
Ist, been altered. They now use the call

Lo Boblerms

PROBLEM No. 370

MA]KTIN had a commercial four - valver
g which incorporated a three-gang @
tuning condenser.  Ile was dusting the set
and in cleaning between the vanes of the
condenser he used undue force and bent tlhose
on one scction. He found that as a result
tuning was upset, and at one part of the dial

certain stations previonsly heard could not be ¢
¢ obtained, Ile thercfore readjnsted the
¢ trimmer on the section in question, and

altiiough he could get these stations, he found
that, the remaining stationg were not tunable, 3
What should he have done? Three books
+ will be awarded for the first three correct *
solutions opened. LKntries mmst be addressed
to The ILiditor, 'RACTICAL WI{RELESS, (icorge :
Newnes, Ltd.. Tower liouse. Sonthampton
Street, Strand, London, W.C.2. Eunvelopes
must be marked Problem No. 370 in the top
leit-lland corner and must be posted to rcach
this office not later than the first post on
Monday, October 23rd, 1939.
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Solution to Problem No. 369

The fact that the valve in guestion was cold indicated
that it was the heater of that valve which had failed
and as the heaters of an A.C./D.C. set are in serics, this
was the cause of the breakdown of thie receiver.

The iolowing three readers successfully solved
Problem No. 368 and bLooks have accordingly been
lorwarded io them: P, Solomon. Woodland View,
tarrogate Road, Rawden, Nr. Leeds. T. R. Lnoch,

9. West Avenue, Rawmarsh, Rotherham, Yorks,
W, W. Liewelyn, 29, Ramsbury Drive, Earley, Reading.

en to Discussion

The Editor does not necessarily agree with the opinions expressed by his
All letters must be accompanied by the name and address

of the sender (not necessarily for publication).

JZW on 41.34 metres 7,257.5 ke/s.  Also
the Euglish speaking period is from 20.00-
21.00 G.M.T. Other languages trom 19.00-
20.00. The Knglish period of TAP, Ankara,
on Saturday nightsisat 20.15 G.M.T. instead
of 20.00 as formerly. Hungavian ¢ Hams
are now on the 19-metre band, about 19.8
or 19.81 metres. HA3P, HA2B, have been
sorted out from Zeesen about the wave-
length mentioned. Veris received the last
fortnight are LUSAB, XGOY, OAX4Z.
TFJ, and QSOs from Japan and Aukara.
—T. H. PraTER (Leicester).

Correspondent Wanted

IR,—I am an cvacuce, and am in necd
of a correspondent. 1 have been a
reader of your journal for nearly two years,
and wust congratulate vou on its produc-
tion. I would like to correspond with any
yvoung reader intcvested in short-wave and
medium-wave reception.—PAuL  Harnis,
c/o Mr. A. T. Varcoe, 12, Park Street,
Ivybridge, South Devon.

The British Short-Wave League

IR,—May 1 use the medium of vour

valuable magazine to .inform the

British Short-Wave League meinbers as to
the future of the League ?

In a letter to me the sceretary says that |
Wave Magazine, incorporating |

the Short
B.S.W.L., has ceased publication owing to
war conditions, but will reecommence shouldl
circumstances improve. 'The future of the
B.S.W.L. is therefore in doubt, and is under
carnest consideration. The secrctary will
circularise all members in due course as to
its future.

I should like to mention that I think
PracticaL. WIRELESS is more distinctive
in i)t‘s present form.—R. V. IpvLL (Work-
sop).
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IMPORTANT NOTICE

Owing to the restriction of paper
supplies in war-time, readers may
find it impossible to get '‘ Practical
Wireless '’ each weelk unless they
give their newsagent a regular
order for their favourite paper,
now.

Woastage of surplus copies in the
shops must be avoided, and rcaders
can be of the very greatest help if
they will fill up the Order Form
given on page ii of Cover and
deliver it to their usual newsagent
or bookstall. An order of this sort
ensures regular delivery during
war-time, and the Editor asks
every reader to help in this way.

PLEASE ORDER ‘ PRACTICAL

WIRELESS” NOW AND USE

THE ORDER FORM ON
FAGE ii OF COVER.
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ARMSTRONG

Our 1940 range of chassis has been designed
with one aim in view—Quality. We appreciate
the days of “gadgets” arve over, high fidelity
hpln-.r the real thing that matters and the only
vital reason for purchasing a new reeeiver.

NO INCREASE IN

PRICES.

MODEL
“SUPERHET-STRAIGHT” [10-valve High Fidelity

SS1

Radiogram chassis. All-wave, incorporating 2

indcpendent circuits, Superheterodyne and 8traight,

paymg R.F", pre-amplifier, R.C. coupled push-pull

Triode output capable of handling 8 watts.
PRICE £12 : 12 : 0

MODEL AW38. 8-valve All-wave Superhetero-
dyne chassis. This All-wave Radiogram chassis
has resistance capacity coupled push-pull output
capable of handling 6 watts, and gives good quality
reproduction on both radio and gramophone, for an
economical price of 8 gns.

Armstrong Push-pull Spcaker to match AWS:
Chassis. £1 : 1 : 0, =

We suggest Model AW38 together with matched
speaker at £9 : 9 : 0 complete, represents the most
outstanding value on the market to-day.

ILLUSTRATED ART CATALOGUE ON REQUEST
ALL CHASSIS SENT ON 7 DAYS’ APPROVAL

ARMSTRONGMANFG. Co.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7.

"Phone NORth 3213

(Adjoining Holloway Arcade)
R-
o

intend carrying on the
good work of supplying
Quality Radio Equigment.

ARMISTRONG
ORTABLE l:ﬁi.SI:EGEIVERS

end other reliable radio apparatus
are avﬂllable as uSual on our very

CONVENIENT TERMS.
Write for cuotaticn and full details.
PLEASZ NOTE OUR TEMPORARY ADDRESS

LONDON RADIO SUPPLY COMPANY
*“DENWYN,” OXENDEN WOOD RD., CHELSFIELD, KENT

;Foyles

BOOKSELLERS TO THE WORLD
New and cccondhand books on
Wircless and cvery other subjeet

113-125 CHARING CROSS ROAD, LONDON. W.C.2
Telephone: G E Rrard 5660 (15 lines)

NATIONAL FOOD PRODUCTION
IS EVERYBODY'’S BUSINESS!

You Need this Practical Book

LE GROWING
B8y WALTER BRETT,; F.R.H.S.
2,6 Paper Edition 1/6 net
net {postage 3d.)

Available from all booksellers, or Fy post frem the
look publisher :

C. ARTHUR PEARSON, LTD. (B.ck Dept),

Tower House, Southampton St., Strand, Londen, W.C.2
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Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS
Date of Issue.

ERYSTAL SETS.
Blueprints, 6d. each.
1937 Crvstal Receiver .. ..
The ** Junior * Crystal Set WO i

.33

STRAIGHT SETS. Battery Operated.
One-valve : Blueprints, 1s. each.

All-Wave Unipen (Pentode) —
Beginners” One- v‘\lver . . 19.2.38
The “ l‘)mxmd One-valver (liﬁ‘

T’en) . 27838

Two-valive : Bluepnn(s, 1s, each.
Four-range snper Mag Two (D, 'en)
The Siznet Two (D & L¥y.. ..
Three-valve : Blueprints, 1s. each.
Selectone Battery Three (D 2 LF¥

24.9.38

(Trans)) . = —_—
Sixtyv Shilling Three (D 2 Ly

(RC & Trans)) .. o —
Leader Three (86, D, Po“) .. 225,37
Sunnnit Three (IF Pen D. Pcun) —_
Al Yentode Three (HF Peu, D

(Peny, Pen) 0.5.87
Hali-Mark Three (SG D, Po\v) 12.6.37
Hall-Mark Cadet(D), Ll‘ ]’cu ey b)) 16.3.35
T, J. Cawmam’s Silver Souvenir([ll“

Pen, 1D (Pen), Pen) (All-Wave

Three) 4 13.4.35
Caneo \de;,ct Three (D, 2 LF

(Traus)) .
1936 Sonotone Tiree- Tour (III“
Pen, I Pen, Westector, Pen)
l;atter\' Al-Wave Three (D, 2 LY

(RC))
The Monitor |y ’Pen D I‘eu)
Tiie Tutor Three (HF Peu D, Pcu) 21.3.26
The Centaur Three (8G, D 1’) .. 14837
¥. J. Camm’s Record All-Wave

Theee (HY Pen, D, Peu) . 81.10.36
The * Colt AIl—Wme ‘Three (D,

2 LY (RC & Trans)) .. 18,2.39
The - Rapide” Straight 3 (D

2 LY (RC & Trans)) 4,12.37
F. J. Camm’s Oracle Allwave

Three (HF, Det., Pen) . 28.8.37

1933 ** Lriband All- Wa\t, lluee

(HF Pen, D), Pcn) 22.1.38
F.J. Camm’s Sputc " Three §

(Hl‘ Ten, b, I‘et 26.3.33
The * Hutricane’ AlleVc'lluee

(an D (Peu), Pen) 3074.38

3. Canmys " Push-Button™

Tlucc (HF Pen, D (Pen), Tet) 3.0.38
Four-valve : Blue?rmts,n cach.

Sonotone Four (3G . 1.5.37
Tury Four (2 84G, D Pen) 8.5.37
Bela Universal Your (b(x D, Lh

Cl. B) —
Nnucleon Class B Four (b(x i1}

(3G), LI, CL. B) —
Fury Four bhpcr(bG SG,J) l’en) i—
Battery Hall-Mark 4 (UF Pen,

D, Push-1 ull) -—
¥, J. Camm’s © Limit All Wave

Your (HY Pen, D, LY, P) o 26.9.36

All-Wave Loroua” 4 (HF Pen

D, LY, Pow) 9.10,37
“ Aduic ” All-Wave' 1(Hh I’eu D

(en), LF, Cl. B) 12.2.38
The ~ Admiral ° Four (Ilh I’en

HY Pen, D, Pen (RC)) . oo 3938

fains Operated.

Two-valve : Blueprints, 1s, each.

AC Twin (D (l’en) Pen) ..

A.C.-D.C. Two (SG, Pow)

selectons A.C. ltadxogram Two
(D, l'ow}..

Three-vaive : Blueprmts ls. each.

Double-Diode-Triode Three (HE
Pen, DDY, Pen) o

I)( Ace (R(;, D, Pen) .. e
AU Three (8G, D Pen) .

A:C. Lewder (HP Pen, b, I’m\)

D.C. Premier (HF Pen, I) I’en)

Ubique (HF¥ Pen, ,D(Peu), Pen) ..

Armada Mains Three (BE Pcu, D,
Pen)

T.J. Camm’s A €. All-Wave Sitver
Souvenir 1hree(ﬂ]" Pen, D, Pen) 11.5.35

“All-Wave ” AQ, 'Three (l) 2
LY (RC)). .

A.C. 1036 bonotone (HF l’eu, HE
Pen, \Vestector, Pen) .

Mains Record Al-Wave 3 (HF
Pen, D, Pen) ..

7.1.30

28.7.3¢

All-W olld Ace (HF Pen, ].) l’eu) 28.8.37
Four-valve : Blueprints, 12, each.
A.C. Fury Four (8G, 8G, D. I'en) —_
Af) F)ury Your Super (8G, 8G, D,
€n .y .o .. .n —
A.C. Hall-Mark (HF PYen, D,
Pusli- Pull) 200 Q0 .. 24737

No. of
Blueprint.

PWTL
PWot

PW3lA
PW85

P03
PW36T
PW76
PW10
PW31A
PWSS
W7
PW39
PWil
PWis
PWip
PWst
PW53
PW55

1Wa2
JR\WE]
PWas
W87
PW39
PWo?

PW4
PW1i

rWIT

Pws4B
PW34C

PW 16
W7
PWTY
PWes
PWo0

-

Pwis
Pwsl

PWI9

]‘W "3

Pwe "rl‘
Pwsea

rwas
W30

Piwvse
PWAG

PWIO
Pwau

w20
PW3D
W45

Universal Hall-Mark (HF I'en, D,

Push-Puil) X 9.2.35 PWA7
A.C. All-Wave Corona Tour o GLBT 1Wwsl

SHORT-WAVE SETS.. (Battery Operated,)
One-valve : Blueprint, 1s.

Simple 8.W. Que-valver .. 0.4.38 PWss
Two-~valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen) — PW38A
The ‘*Fleet™ Short-wave Two

(D (1L¥ Pen), Ven) ad .. 27838 PWol
Three-valve : Blueprints, 1s. each.
Xxperimenter’s Short-wave Three

(3G, D, Pow) A .. 80.7.38  IW30A
The Prefect 3 (D LT (RC and

Trans)) .. = .o 7837 PW63
The Band- Sprond S.W. Three

(HF T'en, D (Pen), Pen) . 1.10.38 W68

PORTABLES.

Three-valve : Bluenrints, 1s. each.
F. J. Camum’s ELF “Three-valve

Portable (H1" Pen. D, Pen) .. — PWa33
Yarvo Flyweight Mldget Port-

able (SG, 1), Pen) d e 3.6.30 Pwiv
Four-valve : Blueprint, ls.
“Imp” Portable 4 (D, LF, LF,

Peu) . oo . Lo 10,333 W8t

These Blueprints are drawn full size.

Copies of appropriate issues containing descrip-
tions of these sets can il some cases be supp]led at
the following prices. which are addilional to the cost
of the Blueprmf A dash before the Blueprint Number
indicates that the issue is out of print.

Issucs of Praetical Wireless ... 4d. Post Paid

Amateur Wireless ... %dl ”» ”
d. . o

Practical Mechanics
Wireless Magazine ., 1

The Index letters which precede’ the Blueprmt
Number indicate the perlodxcal in which the descrip-
tion appears : Thus P.W, refers to PRACTICAL
WIRELESS. A.W. to Amateur Wireless, P.M. to Prac-
tical Mechanics, W.M. to Wireless. Magazine.

Send (preferably) a postal order to cover the cost
of the blueprint and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELF‘SS Blueuvrint
Dept., George Newnes, Ltd., Tower House, South-
ampton Street, Strand, W.C.2.

MISCELLANEOUS.

8.W. Converter-Adapter (1 valve) PW48A
AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.

Four-station Crystul Set .. e 23738 AWL2T
1934 Crystal Set ., . »e = AW41
150-1mile Crystal Set 0 o R AWALHY
STRAIGHT SETS, Battery Operatﬂd

One-valve : Blueprint, 1s,
B.B.C. Special One-valver —_ AW387
Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) , — AW388
1'ull- vohnuc Two (SG det, l’cu) —_ AW392
Lucerne Minor (1), Pen) . —_— AWL206
A Modern Two-valver .. b o —_ WAL0Y
Three-vaive : Blueprints, 1s. each.
Class BB Three (D, Trang, Class B) — AW386
£5 5s. 8.3 (84, D, Trans) Lo 212330 AW412
Tucerne anger (SG. D, Trans) . —_ AWd22
&5 Bs. Three: De Luxc Version

(SG, D, Trans) . 19.5.34 AWA435
Luccrue btrdight “Three (]i) RC

Trans) .. — AW437
Transportable T hrce (S(; D, I’cn) —_ WM271
Simple-Tune Thtee (SG, D, Pen)  June’33  WIM327
Leonomy-Pentode Thrée (SG, D

Pen) 3. < v .. Ocb’33 WM337

W.AL” 1931 Standard Three

(SG. D, Yen) ..
£3 3s. Three (8¢, D, Tmns)

Mar. "34

1935 £6 6= Ildt,tuy 'Uuee (“(‘

D, Peny .. — WM3TL
]’Tl’ Three ('en. D l’i‘u) —_ WAM3RY
Certainty Three (S, D, Pen) — WM303
Minitubo Thiee (8G, D, 'l'ldll\) . 0cl, ’35 WM396
All-Wave Winuning Three (b(- I),

Pen) —_— WHMA00
Four-vaive : Blueprmt ls 6d. each
635, Pour (SC‘ b, R, l'ld!h) AW370
2HT Ponr (2 8¢ 'D. Pen) - AW4zl
Selt-contained Four (3G, D, Lb

Class B) .. Aug. ’33 WMM331
Lucerne Straight Four (b(} 1)

LY, Trans) WALSH0
£5 bs. B.!ttely]‘nm (HT, D "LJ') Irl/ ‘;'S WM3s1
The HK. Tour (SG, ¥G, D, Peny Mar. '35 WS84
The Auto Straight T'our (HE Pen,

HY Pen, l)Dl Teu) Lo Apr 'S8 WM404
Five-valve : Blueprints, 1s. 6d. each.

Super-guality Tive (2 HIY, D, RC,

Trans) . - WM320
Class BB Quadr.ulvne (2 SG, D, LF

Class B) - WS4
New Clasz B Live (’ bG D Ll‘

Class B) . .. . . — WM340
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Classified Advertisements

these
Words
are charged
(minimum charge 2/- per
Display lines are charged at
All adveytisements must be
communications should be
3ddrcss'cd to the Advertisement Manager,
Practical Wireless,” ower House,
Southampton Street, Strand, London, W.C.2.

Advertisements are accepted for
columns at the rate of 2d. per word.
in black face andfor capitals
double this rate
paragraph).

/- per line.
prepaid.  All

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Secondhand, etc.

SO UTHERN RADIO™S Bargains.

LL Articles Fully Guaranteed. Postage extra.

5 / —Parcel of useful components. comprising con-
7 | " densers, resistances. volume controls, coils, wire,
vireuits, ete,, ete.. value 25/-.  5/- per pareel.
‘IO [ —Durcel ol'A userul components. eomprising 100
/= articles, including eleerrolytics, valveholders,
ete., cte.,
com-

value 55/, 10/- per parcel.
2] [ —Small traders’ parcel of components,

/7 prising at least 150 articies, including 24
assorted tubular condensers, 24 valveholders, 36 resist
atiees, 12 Mainshridge tag ondensers, 6 clectrolvtics
ete., ete value 87 21/« per parcel,

[ —1I'welve Mainsbridge t vpe condensers, 1-2-4 wfd.;
[ = 5/-per dozen.
7/6 —2 4 assorted tibular condensers, up fo 2 nfd.
Tl for 2 Telsen 3-range weters (volts and
miidiamyps). 4/- 1 l\luhe tappers, 2/11,
UZZERS, 16 eryvstal detectors, 2/-
Twnits. 2 ;

565 cryaral L6,
2 —QOrmond  loudspeaker
climinators, with trickle charger, 37/6.
N Npite of Tnereased Costs of Production. whilst our
present stock lasts no inerease will be nuide in prices
1t ix, however. advisable to bhuy now. Thousands oi
Dargaius for callers,
OUTHERN RADIO.
W.C Gerrard G633,

erystal sefs,

AU

46, Lisle Strcet, London

\/’AUXHA LY. Al goods previously advertized are
still available :  send now for latest price list
frec.—Vauxhall Utilittes, 1634, Strand, W.(.2.

NEW RECEIVERS, COMPONENTS
AND ACCESSORIES

ALPIN'S BLECTRICAT, STORES offcr as follows
Shunt wound  charging or lemno dynamos
220v- m. €410/ 100V,

5 80/T5v.-1ha. L1, -
: Shunt reewlators or
(lmwm' H\l\t«ll\(,(‘\ T/6 to 15/-1 voltaneters. laruc
size, 7/6 to 15/-: ampmeters, large size, all readings
/6 to 15/ mllhnnp inetervs by Tunener or Weston
’m dix.. moving coil, sizes -5 w/a., 0-50 m/fa, ot
17/6 cach : moving-coit woevements for recallibratior
into multiranee meters, complete in case, 5/- 1 large
size, Bin. scale, 7/-; ¥y transformers, 1207160y
mput A0-vvele single phase. 70,000v. ontpur, 3 KV A
£10; also uther siz H.T. transtormers, mains
input, 5 7.000v. out, 6/-; 10,000v, out. 10/-; (i.P.0.
multi contact rel dmate coil, 3/6 0 twin coil, 4/6

parate werking, various resis

triple coil. 5/6; all -
tances ; wire, single w.g. cnain, and heavy cotton

x

covercol, approx. 300yd. coils, 3/6 per coil; ditte
twin, approx. Ovid, cotls. 46 per coil; 18 sawve,

single, approx. 230yd. cotls, 6/- per coil; push back
wire. standard telephone, approx, 250yd, coils, 10
per coil ¢ all above wire is new. double output hand-

driven generators, 800v. and tv.. 25/- ; T.C.C. clectro-
Ivtic condensers ".UUUmf., HUv. working, new, 5/6;

large mains transformers. 250-0-250, 200 m/a, t‘hrce
v, windings and a 50v. winding. new, 12/6 5 & hp.
A.C. motor for rewinding, ball bcdlmu, D.E. «lmf‘t.
induction type. 17/6; aiso large stocks of clectrical
gonds too numeros to mention,  Please write stating
requirements.  All goods gnaranteed ; all goods three
dayvs approval from date of delivery, Terms strictly
cash with order or ,0.D. (C.0.D. is post ouly and
charges extra).

GALI’I.\"S TLECTRICAL STORES, 75,

1d., Lewishaur, London, 8.1.13.

S AND-BY " Crystal Set, Specified coil 2«

case 9d.. or complete kit of parts, 10s. 3d.. post
free.—T. W, Thompson and Co., 176, Greenwieh High
Road, 8.t L0,

Lee High

ANKRUPT BARGAINS, Brand  new  1938-9

models, makers’ sealed cartons, with guarantees,

at less 409, helow listed prices. Also Portables and

Mideet Radio. Send 1.4, stamp for lists.—Radio

Bargains, Dept. A.W., 261-3, Lichficld Road, Aston,
Birminghan.
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LOUDSPEAKER REPAIRS

OUDSPEAKER repairs, British, American, any

make, 24-hour service, moderate priees.—

Sinclair  Speakers, Pulteney Terrace, Copenhagcn
Street, London, N.1.

P

L.S. REPAIR AND REWTNI)ING SERVICE : 24-
heur service. See below :—

EPAIRS to moving coil speakers a speeiality.

New cone assemblies fitted. Speech coils and

fields wound or altered. - Mains transformers, chokes,
eliminators and vacuums repaired, prices quoted.
Speaker transtormers, Class “ B* L.F. transformers
and pick ups rewonnd at 4s. each, post free. Diseount
trasde.  Estimates free.  Guaranteed satisfaction.
L.S. Repair Service, 5, Balham Grove, Londom, 8. W.12.
’Phone : Batterses 1321,

NEW LOUDSPEAKERS

3,000

Epoch 18in.—Sinclair Speakers,
Copenhagen Street, London, N.1.

SPEAKERS. from 6/6 each, P.M. and

Pulteney Terrace,

CABINETS

[ A CABIKET for Every Radio Purpose.

C()N VERT Your Set into 2 Radiogram at Minimum,
Cost ; surplus cabinets from noted makers under

cost of manufacture (undrilled), 30/- upwards.; motors }

at wholesale prive.
NDRILLED Table,
cabinets from 4/6.
NSPECTION Invited ;
eustomers.
. L. SMITH and €o., Ltd., 289, Edgware Road,
W.2. Tel.: Pad. 5891.

console apnd

photos loaned to country

MORSE EQUIPMENT

P VLL range of Transmitting Keys, Practice Sets,

Oscillators, Recorders.and other Radio Telegraph
Apparatus, designed and manufactured by T. R.
McHBlroy, World €hampion Telegraphist. Abso-
lutely first-class conmstruction. Send 2d. for 60-page
generak catalogue.—Webb’s Ra,dio,. 14 Soho Street,
London, W.1. ’Phone: Gerrard 2

ULL range of British-made Tapping Kevs, Practice
F Sets, Morse Recorders -and Telegraph Sets.
Apparatus designed and manufactured in England.
Dynamos, Instruments and Laboratory. apparatus.—
Leslie Dixon Co., 218 Upper Thames Sfreet, London,
EC4.

SHORT - WAVE TRANSMITTERS

ARGEST range of Transmitters, Exciters and
Speech Ampliflers.
HALLICR AFTERS productions.. Transmitter models
from £8 to £220. Full stock of components, including.
complete range of Eddystone Condensers, etc. 60-page
catalogue 2d.—Webb's Radio, 14, Scho Strcet London,
W.l. “Phone: Gerrard 2089.

COMMUNICATION RECEIVERS

ENEST selection‘in the country. Sole Agents for

tamous HALLICRAFTERS Receivers, ranging in
priece from £10:tar£150. Attractive easy terms. Demon-
strations at our London Showrooms, 60-page Catalogne
post free 2d.—Webb’s Radio, 14, Soho Street, London,
W.i. "Phone: Gerrard 2089.

MISCELLANEOUS

IGHT in Orthodox Blackout. Theoretical, éxperi-
mental, practical. Poeket size beok,, 2/~ post free.
—D’Arcy Ford Gandy Street, Exeter.

energised 4in. to 14in. including several-

loudspeaker |

Sole Agents for famous [

PREMIER

% RADIO %

PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS

Incorporating the Premier 3-Band S.W. Coik. 11-86
Metres without coil changing. Each Kit is complete
with all components, diagrams and 2-volt valves.
13(‘13‘.%% “y .1 Valve Kit, 14/9. 3-Band S.W. 2 valve

DE LUXE S.W. KITS
Complete to t.he last detail, lncludmg al} Valves and
coils. wiring d aﬁrams and lucid instructions for
building and working. Each Kit is supplied with a
steel Chassis and Panel and uses plug-in Coils to cune
from 13 to 170 metres.

1 Valve ‘Short-Wave Receiver or Adaptor Kit 20/—
1 Valve Short-Wave Superhet Converter Kit 23/-
1 anlve Short-Wave A.C. Superhet Converter

26/3

2 Valve Short Wa.ve Recelver Kit 29/~
3 Valve Short-Wave Screen Grid and Pentpde

e T . ... B8/-

SPECIAL PU RCHASE

“ AIR WARPEN" 5-valve Midzet Receiver
FOR A.C.MAINS. 200-250v. Completely seif-
contained in well-finished, polished wood
Cabinet, 12 x 9 X 9iins. With built-in Moving
Coil Speaker. Wave Range 190-550 metres,
Usual Prlce £6/6[0 Our Price 55/-. The Ideal
Stand-by Sc

REPLACEMENT VALVES FOR ALL SETS

EUROPA VIAINS VALVES, 4 v. AC. Types..
AC/HL CfL., A.C . AC/NMSG.,
A.C./H.P C./V.H.P ACP. all 5/3 each.
A.C./Pens. I. H 6/6 ; A.C/PX4. 7/3: Oct. Freq.

Changers. 8/6 ; Double Diode Triodes 4/6 al-wa t
D.H. Triode, 7/6. 850 v. and 500 v. F.W 5/6
13 v. .2 amps. Gen. Purpose ’I'riodes 5/6 "HF
Pens. and Var.-Mu. . Pen., Double Diode Triodes.
Qes. Freq. Changrs, 7i6 each. Full and Half-wave
Rectifiers, 6/6 each

TRIAD U.S.A. VALVES

We hold the largest stocks of U.S.A. tubes in this
country and are sole British Distributors for TREAD-
High-grade American Valves. All types in stock.

Standard types. 5/6 each. All the new Metal-Class
Getal Base tubes at /6 each, 210 and 250, 8/6 each.

| PREMIER BATTERY CHARGERS for A.C.
Mains. Westinghouse Rectification complete a.nd
ready for use. To charge 2 volts at i amp.. 11/9

6 volts at ! amp,, 19 ; 6 volts at 1 amp., 22/6 ; 12
voltsat amp., 24/6 ; 6 volts at 2 amps., 37/6.

Hugze Purchase of U.S.A. Mains Transformers
at Pre-War Priees. Manufacturers’ surplus.
brand new and Guaranteed.

Input 110 v. and 220 v. A.C. Output 825-825

m.a., 6-3 v, 2-3 amps.. 5 v, 2 amps. , 786 each
Input 230 v. AC. Output 325-325 v., 5 m.a., 6 v.
2 amps.. 6-3 v. 2-3 amps. C.T., 6/6 each.

Special Offer Mains Transformers, manufac-
turers® surplus, 250-250 v. 60 mA., 4v.2a,13v. 1a.,
&8 ; 300-300v.60mA.4v.5a.C.T.,4v.1a,6/11,

POTENTIOMETERS WITII SWITCH, it mesg..
20,000 ochms and 10,000 ohms., 1/3 each.

POTENTIOMETERS WITHOUT SWITCH, 2 meg..
1 _meg., } meg.. 400.000 ohms 25,000 ohms, 20,000
ohms, 10,000 chms, 1/ e

UQA. Types. 24, 30, 41 39/44 35/52, 55, 56, 57, 68,
T1, 78, 85, 2A5, 2A6, 2A7, 287, 6AT. 1223, 210, 250,
a.ll 2 for 3/-.

TUBULAR CONDENSERS, .002, .0001,
.0005 mfd., 1/- doz. Your choice.

PREMIER SHORT-WAVE COILS, 4- and 6-pin
types. 13-26, 22-47, 41-49, 78-170 metres, 1/8 each.
with circuit. Special set of S.W. Coils, 14-450 metres,
4/- set, with circuit. Premier 3-band S.W, coil,
5}625' 19-43, 38-86.metres. Suitable any type circuit,

.0003 and

Orders 5/- and aver sent Post Free. Under 5/- please
add 6d. postage.

Full Range of C ts, etc., available trom Stock
Full Postal and Counter Services maintained as usual.

E TALLER !! Extra Inches Count!! -Details
8d. stamp.—Maleolm Ross. Height-Specialist,
Searborough.
!..‘-....,_N 1
FREE ADVICE BUREAU
5 This coupon,is available until Octover 28th,.§.
l 1030, and must accompany all Queries and !
3 . Hints. X
3 PRACTICAL WIRELESS, 21/10/39
L- r— [ ramd

NOW READY
PREMIER 1940 CATALOGUE

111 PAGES - - - PRICE 6d.

Over 2(¢ Pages of British and U.S.A, Valve
Data, Receivers, Amplifiers, Components,

GET YOUR COFY TO-DAY !

ALL POST ORBERS TO: Jubilee Works, 167, Lower
Clapton Road, London, E.5. Amherst 4723
CALLERS TO : Jubilee’ Works, or our NEW
mo—

PREMISES, 169, FLEET STREET, E.C.4.
4 Central 2833
or 50, High Street, Clapham, §.W.4. Macaulay 2361

BUSINESS AS USUAL!

F BULGIN 2(0¢ ohms Wire-wound Pots

\ /

NEW RECEIVERS, COMPONENTS
AND ACCESSORIES

FILAMENT Transformen, input 200-250 volts, output

4volts 4 amp., 4 volts 6 amp. .. 1 each
MAINS Transformers, American windings, input
200-250 v. tapped, output 250-0-350 100 mA., 5 volts
2 amp., 6.3 valts 5 amp. 8/6 each
G.E.C. Maing Transformers, .American windings,
350-0-350 v. 65 mA,, 5 volt 2 amp, 6.3 voit 2.5 amp,
Suitable for repIucements in G.E.C. models, 5/6 each
Auto Transformers, 100-230 volt .. .. /3 each
24 Mfd. Can Type Electrolytics, 450 valts working.

1/6 each
T.6.C. 8 mfl. Can Type Wet Electrolytxcs 450 v.
working, . 5 .. 1/3each

- PRESS BUTTON UNI‘I’S \mh 8 press buttons, ready

for wiring iuto set, with cirenit .. 6/1 it each

o 1/- each
Stranded Push-Back Wire. 1d. per yard, IZyar/ds 10d.
Chassis Mountmg Valve Holders, Ametlcam 4-, 5-, 6-

and 7-pin. .. 4d. each
Octal, 54. each. Loctal 10d each 7 -pin English type,
3d. each.

ROTHERMEL Piezo Crystal Speakers, 7}m Cone.
List 55/~. Our price ,. .. 10/6 each
CRYSFAL Piek-up, hlgh-gradc Amerlcan Bronze
finish, complete with arm .. k- £1/5/— each

POLAR N.S.F. 1-watt Resistances, All sizes up to 2 meg.

4d. each, 3/9 doz.
WEARITE MAINS TRANSFORMERS, made to strict
electrical standards, wire-end tvpe, all _windings
centre-tapped, screened primaries, tapped inputs
200-250 volts, serew adjustment.
TYPE R.€.2, 350-0-350, 120 mA.;

4 volts 2.5 amp.,
4 volts 5 amp. ,

11/~ each

' TYPE R.C.4, 500-0-500, 150 mA 4 volts, 4-5 amp.,

4 volts 2.5amp 4 volts Zamp 4 volts 2 amp. 2%/-each
TYPE R.€2. Drop-through type, capped.

TYPE R.C.4. Upright mounting, type, fuily shrouded.
AMERICAN C.T.S. Volume Controls, finest made,
divided spindles, length 2}in., with swmch, 2,000, 5 000
10,000, 25,600, 50,0007 100 ;000 = .26 e'lch
Lesa svutch 5() 000, 100,000, 500,000 .. 1/9 each
Wire W ound 5 waﬂ; (Iess W xtch), 2,000, 10,000, 25,000,

50,000 0 2/— ‘cach
BRADLEY OHM \’Hrc-wound Volumc Controls, with
switch, 600,000° ohms .e .. 1/— each
WEARITE H.F. CHOKES .. .; 1/6 each
PENTODE Speech Transformers .. . 2/- each
PLESSEY DRY ELEcTROLYTIGS cAN TYPE :
12 x 6 mfd. 500 v. wkg. .. ..o 16 each
12x 16 ,, 350v. ,, 16
12x8 ,, 500v. 16
16x8 , 475V, ,, i,
gecl , S0, 7,
12 mfd. Brw ,, .. L= GLYS .
8 x 8 x 8 mid.500 v. . 21t
16 x 8 x 4 x 4 mfd. 50()'v wkg. 0/ S
1Zx8x8x8 i 200 V. o8 o V. h S
16 mid. 450 v. wkg. . 13
16 x 16 mfd. 350'v, wkg 1/6 1A

T.6.6. Cardboard Electrolytics' wire—end type. 500
volt wkg. 6OG volt surge. 8 mfd, Type ** Minor *’
2/~ each

8 x 8 mfd. 4 lead type. ** Minor * 3/- each
8 mfd. midget Tubular wire-end, 500 volt working,

600 v. surge .. 2/- each
Blas wire-end type 26 mf(l 50 volt 1/6 each
50 mfd. 12 voit 1/3 each
o . L 28 = co ¥ 1/9 each
25, 0 20 1/6 each

Tubular wire-end non-induetive puper oll sizes up to
0.1, 5d. each ;. 4/9 doz.

Metal case 1 hole ‘fixing electrolytic condensers, 500

volt working, 600 vait surge, 8 mfd. ) "each

STANDARD TELEPHONE HEADPHONES resistance
2,000 and 4,000 ohms. . 6/11 per pair

Volume Controls 1,000 and 5000 ohms only with

switch 1/3 each
0006 3-gang tunlng eondenser umts, with trimmers
2/11 each
PLESSEY P.M. Siu. Movmg Coil Spenkers with Pen.
Trans. o -. 11/6 each
Less Pen: Trans. - .. 9/6 each
PLESSEY Energiscd Spe'lkers 1 ,500 ohms field.
8in. with Trans, .. /11 each
10in. 2,90trohms field with transformer 12/6 each
Bim. 5/11 each
RUBBER GROMMETS 0 @ . 4d. per doz,
SPECIAL OFFER. RAYTHEON No 16 VALVES,
2/~ each
S8.P.D.T. Switches .. 50 5 .. ¥leach
D.P.D.T. Twist Switches 1/3 each

RAYTHEON First-grade valves, largest stockists, all
types in stock, including Glass Series, Glass Octal
Series, Metal Series, Bantam Serfes, Single-ended
Metal Series, and Resistance Tubes ; all at most
competitive prices ; send for lists,

All Orders Must Include Sufficient Postage to Cover.
Hours of business, % a.m.-6 p.m., Saturdays, 9 a.m,-
1pm.

RADIO CLEARANCE,LTD., 63, High Holborn, London,
W.C.1. Telephone, HOLborn 4431.
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GREAT NEW TECHNICAL PART WORK

PART
1

I ouT
NOW

THIS authoritative new part work is compiled under

the supervision of technical experts in close touch
with the very latest aviation practice in England and
America. It -is absolutely comprehensive and of
invaluable assistance to ‘GROUND ENGINEERS,
INSTRUCTORS, AIRCRAFT MECHANICS,
AIRCRAFT ELECTRICIANS, and all whose liveli-
thood is wrapped-up in aeronautics.

Every detail of repair and overhaul, dismantling,
inspection and reassembling is covered. Whether
the subject on which you require technical and trust-
worthy information deals with boost control, hydro-
matic air screws, ignition screening, latest de-icing
_equipment, operation and servicing of accessories and
‘instruments, you will find it in AEROPLANE
MAINTENANCE & OPERATION.

AERO ENGINE CARBURETTORS.
Principles of Carburation. Automatic Boost Control. The Hobson AVTYS-
MB Carburettor. The Hobson AV70-M Carburettor. S.U. Carburettors,
Rolls-Royce Carburettors. Zenith Aero Engine Carburettors, etc.
the above will be dealt with from the point of view of operation, main-
“tenance, tuning, adjustments and repair.

ENGINE STARTING EQUIPMENT.
AERO ENGINE MAGNETOS.
AIRCRAFT ELECTRICAL EQUIPMENT.

‘Electrical Equipment for operating Wing Flaps and Undercarriages.
Electrical Speed Indicators. Electrically Driven Fuel Pumps and Vacuum
‘Pumps. Rotax Weston Engine Indicating Equipment. Flectric Genera-
tors. Electrical Fuel Contents Gauge. Navigation and Cabin Lamps.
Ignition Screening for aero engines.

AERO ENGINE DATA SHEETS.

1t is hoped in this series to cover most of the Engines given in the list below.
. Readers, will, however, appreciate that this list may be subject to modifi-
cation, should official requirements necessitate this.

Gipsy XII, Gipsy VI Series 1 and II, Gipsy Major, Series 1, Gipsy

Minor, Hercules, Taurus, Perseus, Kestrel, Dagger, Cheetah, Genet,

%_ynx, Leonides, Pelides, Rapier, Cirrus, Mikron, Peregrine, Aeronca,

iger.

VARIABLE PITCH AIRSCREWS.

UNDERCARRIAGES AND TAIL UNITS.

Landing Legs. Lockheed Airdraulic. Vickers Oleo Pneumatic. Turner
Oleo Pneumatic. Dowty Olco Pneumatic and Hydraulic. Aeroplane
Wheels and Brakes—Dunlop—Palmer. Dowty Hydraulic Brake Control.
Pneumatic Brake Controls. Undercarriages. Dowty and Lockheed
Retractable Systems. Turner Olaer System. Tail Wheel Units. Nut-
cracker Retractable Struts. Bendix Poeudraulic Shock Absorber.

AIRCRAFT CONTROLS.
' Controls for Wing Flaps and Undercarriages. Lockheed Hydraulic
‘Control System. Dowty Hydraulic Control System. *‘ Messier **
Hydraulic Control System. Dowty. Hydraulic Accumulator—Rudder Bar
Difierential Control System. Sperry Gyropilot—P.B. Deviator—Smith
' Automatic Pilot.

INSTRUMENTS AND ACCESSORY EQUIPMENT.
AEROPLANE WIRELESS EQUIPMENT.
DE-ICING EQUIPMENT.

THE LINK INSTRUMENT AND RADIO PILOT
TRAINER, etc.

Over 1,000 specially approved ‘/ action’’ photographs
of operations and drawings ; also invaluable tables and
data, etc.

EROPLANE
MAINTENANCE: OPERATID

1=

WEEKLY
PARTS

TO BE COMPLETED IN ABOUT 40 WEEKLY PARTS

AEROPLANE
MAINTENANCE: OPERATION |

A COMPREHENSIVE WORK INTENDED FOR aLL "n

INTERESTED IN CIVIL OR MILITARY AIRCRAFT

DEALING WITH

SERVICING,
MAINTENANCE, Lu
and REPAIR of

LEADING BRITISH
AND AMERICAN

AIRCRAFT and ,
AERO ENGINE ,‘ i
COMPONENTS |

EIven m tms pasr 5
DATA SHEET
GIPSY XIt ENGINE

deals with the famous Gipsy XII Engine.
I—-—__——_—_I-—_-'

ORDER FORM.

il 202 5 000dooo oM T8 dooo0000000d 5
(Name of Newsagent) I

Slfld CTUPF!:I": Please supply each week until countermanded .
and hand to b oo .. Copy(ies) of AEROPLANE MAINTEN-

your News- 3 ANCE & OPERATION, 1/- each Part.
agent to - day. I ‘

Each part throughout the work will containan Engine
Maintenance Data Chart. With Part 1 the Data Sheet
e — ]

Slel will then IName 0O IE e 088 © o ook P 38 qanse s 0%,

eliver this

e Address .......... .......... 90000 4 BSOS, 5000 . l
each week. Ly o et N, . . PSR oo o)

George Newnes. Ltd.
—

'Publlshed every Wednesday by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed In England by
THE NEWNES & PEARSON PRINTING Co0., LTD.,, Exmoor Street, London, W.10. Sole Agents for Australia and New Z¢aland ; GORDON & GOTOH, LTD, South

Africa : CENTRAL NEWS AGENCY, LTD.

Practical Wireless can be sent to any part of the world, post free, for 17s. S& per annum

Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.

six months, 8s. 10d.
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MAINTENANCE: OPERATION

HIS authoritative new part work.is complled under

the supervision of technical experts in close touch
w1th the very latest aviation practice in England and
America. It is absolutely comprehensive and of
invaluable assistance to GROUND ENGINEERS,
INSTRUCTORS, AIRCRAFT MECHANICS,
AIRCRAFT ELECTRICIANS, and all whose liveli-
hood is wrapped-up in aeronautics.

Every detail of repair and overhaul, dismantling,
inspection and reassembling is covered. Whether
the subject on which you require technical and trust-
worthy information deals with boost control, hydro-
matic air screws, ignition screemng, latest de-icing
eqmpment, operation. and serv1cmg of accessories and
instruments, you will find it in AEROPLANE
MAINTENANCE & OPERATION.

AERO ENGINE CARBURETTORS.
Principfes of Carburation. Autonmtic Boost Control. The Hobson AVT95-
MB:Carhurettor. The Hobson AV70-M Cirburettor. S.U. Carburettors.
Rolis-Royce Carburcttors. Zenith Acro Engine Clrhurenors, ete. Al
the abeve will he dealt with from the paint of view ol operation, mnn—
tenance, tuning, .uhus(ments and repair.

ENGINE STARTING EQUIPMENT.
AERQ ENGINE MAGNETOS.
AIRCRAFT ELECTRICAL EQUIPMENT.

Electrical Equmment for. operating: Wing Flaps and Undercarriages.
Electrical Speed Indicators. Electrically Driven Fuel Pumips and Vacuumy
Pumps. Rotax Weston Engine Indicating Equipment.  Electric Genera-
tors. Electrical Fuel Contents Gauge. Navigatior and” Cabin Lamps.
Ignition Screemng for :iero engines.

AERO ENGINE DATA SHEETS.

1t is hoped in thisseries to cover maost of the Engines given inithe list below,
Readers, will, howeyer, nppmn(u that this fist may be subject to medifit
cation, should official requirements necessitate this.

Gipsy XU, Gipsy VI Series I and I, Gipsy Major, Series: 3, Gipsy

Minor, Hen:ules Taurus, Perseus; Kestrel, Dagger, Cheetaly, Fengt

lTvnx.Leomdes Pelides.. Rapier; Cirrus, Mnkmn Pereg,rm«,Auonca
iger.

VARIABLE PITCH AIRSCREWS.

UNDERCARRIAGES .AND "TAIL. UNITS.

Landing Legs Lockheed Airdraulic. Vickers Oleo Pneumatit. Turner
Oleo Pneumaticc. Dowty Qleo- Pocumatic and Hydrautic.  Aeroplane
Wheels and Brakes—Dunlop—Palmer: Dowty Hydraulie Brake Control.
Pneumatic Brake Controls. Whndercarriages. Dowty and Leckheed
Retractable Systems. Turner Older System. Tail Wheel Units. Nut-
cracker Retractable Struts. Bendix Poeudraulic Shock Absorber..

AIRCRAFT CONTROLS.

Controis lox Wing Flaps and Undercarriages. Lockheod‘ Hydraulic
Controk Systemm  Dowty Hydraolic Contrak System, * Messier ™
Hydroulic Cantrel System. Dowty Hydraulic Accumulator—Rudder Bar
Differentiul Control: System. Sperry Gyropilot—P.B. Deviator—Smith
Autonatic Pilot.

INSTRUMENTS AND ACCESSORY EQUIPMENT.
AEROPLANE WIRELESS EQUIPMENT.
DE-ICING EQUIPMENT.

THE LINK INSTRUMENT AND RADIO PILOT
TRAINER, etc.

Over 1,000 specially approved ‘* action’* photographs
of operations and drawings ; also. fnvaluable tables and
data, etc,

TGO BE COMPLETED, 1§ ABOUT 40 WEEKLY PARTS

AEROPLANE
MAINTENANCE: OPERATION
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AND AMERICAN

AIRCRAFT and
AERO ENGINE
COMPONENTS

GIVEN IN THIS »ART

DATA SHEET
GIPSY X1 ENGINE

Each part throughout the work will containan Engine
Muaintenance Data Chart,.  With Part 1 the Data_ Sheet

FREE
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ROUND THE WORLD OF WIRELESS

Mains Units
'"[‘HE battery climinator, as it is so often
called, does not now seem to have the
popularity which it at one time attaincd.
Of course, one argument against this tvpe
of H.T. supply is that if the mains are
available one might just as well have a
mains receiver and thereby obtam the in-
creased efficiency and power which mains
valves can give. But this necessitates a
much greater expenditure than is needed
for the acquisition of a small mains unit.
and where economy is to be effected a small
unit may prove morc economical to main-
tain than standard H.T. batteries. A great
deal depends upon the cost of electricity
in the district, and in some cases upon
whether it is operated from the lighting
circuit or the power -circuit—the two
supplies being separately charged in most
cases. The main features of the A.C. and
the D.C. mains units are deseribed in this
issue, together with details as to the
modification of certain types to obtain
additional H.T. outputs, or to enable one
type of unit to be used on mains of a
type different from that for which it was
designed. Where, however, the unit is
enclosed in a sealed metal box, no attempt
should be made to tamper with the inside
unless it may be ascertained that in doing
so no damage will be done to the wiring,
and also that the maker’s guarantee no
longer applies.

Mr. Alfred Barker
HE B.B.C. announcds that for the
time being Mr. Alfred Barker will
continue as one of its orchestral leaders in

Editorial and Advertisement Offices:
¢ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
C.2. ‘Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London.
Registered at the G.P.O. as a newspaper and
or transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a

ractical  natwre  suitable for publication in
PRACTIOAL WIRELESS.  Such articles should be
pritten. on one side of the paper only, and should
contuin the nume and address of the sender. Whilst
he Editor does not hold himself responsible for
nanuscripts, every effort will be made to return
hem if @ stomped and addressed envelope is
enclosed,  All eorrespondence intended for the
+ Editor should be adiressed : The Editor, PRACTICAL
WIRELESS, Qeorge Newnes. id., Tower House,
Southaempton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless upparatus and to our efforts to keep onr
readers wn touch with the latest developinents, we give
no warranty that apparatus deseribed in our
coluinns 18 nof the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRLLESS 43
specifically reserved throughout the countries signu-
tory to the Berne Convention and the U.S.A.
Reproduclions or imitations of any of these are
therefore expressly forbidden. PRACTICAL WIRE-
LESS incorporales ©* Amateur Wirelehs.”

H
.

addition to leading the Hallé Orchestra.
It will be recalled that Mr. Barker was to
have left his present positions to take up
work in London.

WLW Programmes Shift
IME changes of several WLW -originated
programmes have gone into cffect
with the addition of more network pro-
gramines to the station’s schedule. With
the return of Guy Lombardo via NBC at
9 pm.. EST., each Iriday, “ Unsolved
Mysteries,”” oldest detective drama on the
air, moves to a new spot, Sundays at
4 pom., B.ST. The “ American Parade ”
series will be heard in future on Tuesdays

15.8.T., each Sunday, is now schednled at
9.30 pan., 1L.8.T., the same day. A special
performance will be fed to the Mntnal
network at 5 p.m., K.ST., bnt will not be
heard on WLW. The programme format.
with its “ Musical Chance of a Lifetime
for aspiring vommg solowsts, remains the
same.  ° Front Page Parade,” news drama-
tisation, which was presented in the form of
three fitteen-minute broadecasts weekly, has
resumed as a weekly feature lasting a halt-
hour. It is now heard at 7 p.m., ES.T.,
Fridays.

News commentaries by Michael Hinn,
which started several weeks ago on
Mondays, Wednesdays and Fridays at 6.15

B B

et e e S

The world of sports is covered for WLW listeners by two experis, Roger Baker, left, and Nixson Denton,
who are heard Monday through Friday at 6 p.m., E.S.T. In addition to reporting news on the sports
fronts, they interpret it from alternately serious and humorous viewpoints. Baker, formerly with a
Buffalo, N.Y., station, joined the WLW staff this spring. Denton has been heard by Mid-west

audiences for severa! years.

at 7.30 p.m., ES.T. Formerly it was heard
Mondays at 8 p.m., E.S.T., a spot now
occeupied by *‘ Doctor 1.Q.,”” NBC quiz
programme, featuring Lew Valentine, former
WLW staff member, as master of ccre-
monies. The 9 p.m., EST., spot on
Mondays presents Tommy Riggs. whose
mythical Betty Lou was featured on WLW
before she and her ereator moved to NBC
in New York. The cast also includes
Freddy Rich and his orchestra, and David
Ross. announcer.

“ Summmertime Concert,” featuring Josef
Cherniavsky and the WLW concert or-
chestra and previously heard at 4 p.m..

pm., E.S.T., will be aired also on Tuesdays,
Thursdays and Saturdays.

“ Just Back”
HEfE B.B.C. announces that Philip
Knowling from Bessarabia and Ronald
Scth from Lstonia inaugurated as from
Sunday morning. October 15th, what, it is
hoped. will be a series of broadcasts by
people who have just returned from
*“ conntries in the news.”

Knowling has just completed a cycling-
trip through the territory about which he
talked, and Ronald Seth, with his family,
has just got back from Estonia.
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USICAL FREQUENCIES

Why it is Essential to Take Precautions to Obtain Good

Reproduction of

the

HIS article has been inspired by a  Above 5,000 Cycles

chance remark overheard in a tnbe

train, when a man was heard to
say: ‘I think my set culs off at about
6,000, but 1 hate violins and screechy
instruments, anyway '’> Should this gentle-
man read these lines, the writer craves
his forgiveness, and pleads justification
for using his words to introduce these
notes.

Do not let us dwell on whether or not
the violin is a screechy instrument, this is
obviously a matter of opinion. The gentle-
man in the train has expressed his opinion,
the writer has another and different opinion,
and various readers will in turn also have,
and are entitled to, their own views;
but let us attack the implied suggestion that
if a receiver cuts off at 6,000 cycles it will
adequately handle those instruments whose
fundamental notes are limited to the middle
or lower end of the musical scale, or,
better still, let us investigate this whole
tangle of fundamentals and harmonies,
of top cuts and base cuts ; also, the portions
of the musical scale required by various
instruments for their faithiul reproduction
in the home of the listener. In passing,
it may not be thought out of place to
mention that any eonsideration of the
audible frequency scale as applying to an
individual 18 to some extent limited by
physical factors within the ear of the
person concerned, as, quite apart from the
fact that there are mmany characteristics
in hearing between one person and another,
there are some, particularly people getting
on in life, whose ears have a natural tep
cut, and for their especial needs it is obvious
that there is no point in arranging for an
amplifier and loudspeaker to handle these
frequencies which bring abont no response
in their hearing.

Low Frequencies

Anybody who has heard the deep boom
of the tympani wounld know that the
fundamental note fron these instruments is
very low in the mmsical scale. Aectually
it is in the second oetave from the bass end
of the piano, but the incidental harmonics
on which 1t depends for its characterstic
tone extends well up towards 3,000 cycles.
It should be thoroughly understood that
these remarks do. not refer to the actual
range of notes obtainable from various
instruments, but the harmonics which
accompany the note, and which give it a
characteristie individuality. The frequency
range required by the bass drum is similar
to that of the tympani, but the familiar
small drum played with sticks and
brushes, usually known as the ‘‘snare”’
drum, requires, rather surprisingly, the
almost entire frequency band, starting
way down at 100 cycles up to round
about 10,000 cycles, ie., over an
octave above the top note on the piano.
The double bass, ’cello, viola and violin
take up between them a frequency
band from 35 cycles to the upper
limits of the human ear, say in the
region of 14,000 cycles, which is pearly
two octaves above the top note of the
piano.

It is not intended to deal with each
instrument individually, but it may be
said that such instruments as the bass
tuba, trombone, French horn, bass saxo-
phone, bassoon, flute and the like can be
faithfully accommodated where the loud-
speaker and amplifier are incapable of
reproducing abhove, say, 5,000 cycles,
although such amplifier needs necessarily to
reach down to 25 cycles, its characteristic
response curve being flat to at least 50
cycles. Incidentally, it is common practice
in America to make an amplifier dip
violently at the 100-cycle mark to avoid
excessive amplification of any mains hum
that may be present. Where the curve

High Notes in the Musical Scale

audibility. It is suggested, however, that
as already intimated, 10,000 cycles is
adequate for all praetical eonsiderations.

Acoustic Peculiarities

Listeners to plays will have noticed the
very unconvincing noise which footsteps
make on the radio. In fact, it will be
noticed that it is common practice to-dav
to say, = Here_ comes so-and:s0’’ before
the footsteps are heard; otherwise it is
doubtful if they would be recognised as
sich.  The reason for this is astounding,
the harmonics ot such sounds extend up
to the region of 10,000 cycles, and all the
harmonics which characterise this particular
sound are high. As the majority of sets
(whether their owners care

32.000 ]:

I to admit it or not) start

/6,000

cutting oft’ in the interest
of selectivity at about

8.000

3,000 or 6,000 cycles. the
reason 18 apparent why

+ 000

footsteps should sound so
unreal. The same remarks

apply to hand-clapping, as

2.000

a distinet drop in the
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realism of this applause is
noticeable in an amplifier
that cuts off at 9,000
cycles. Here again this
is undoubtedly the reason
why so many people have
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remarked from time to
time that hand-clapping
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on the radio sounds
wechanical. It would be
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possible to go on almost

indetinitely  enumerating
the peculiar requirements
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Diagram indicating the range of frequencies covered by

instruments and human veices.

rises again immediately below 100 cycles
it is doubtful whether anybody would
notice it. At the other end of the scale
such instrunients as the snare drum,
referred to above, the soprano saxophone,
clarinet, and particularly the oboe,
require a reproducer capable of going up
to at least 10.000 cycles, as all these instru-
ments are capable of producing harmonics
at a strength comparable to the fundamental
uote up in the regions of the upper limit of

of various sections of
sounds and noises, but the
loregoing  remarks are
representative, and indicate
not only various acoustic
pecwliarities  which  are
i themselves interesting,
but alse the requirements
of a radio reproducer, it
faithful  reproduction is
aimed at. Many people
no doubt prefer what is
colloquially termed “‘ soft tone,”” and
unguestionably people are entitled to
listen to such incomplete music if they so
desire, but this is not true reproduction.
Then again, investigation shows that the
key clatter of wind instruments and the
sucking noises of the brass instruments,
and so on, are reproduced only by the very
high frequencies, and it is again a matter of
personal taste whether such noises should
or should not be reproduced.
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Details of a Stmple Battery Receiver Which Gives Good Reproduction, and
Some Suggestions for Improving an Existing Receiver and Loudspeaker

NE interesting effect of the present
conditions 1s that listeners are
beginning to be rather more critical

of the quality of reproduction. One reason
is, no doubt, that the radio is used for
entertainment purposes to a greater extent
to-day than ever before. Another is that
there is no choice of progranmes and
therefore only the °‘local” station (it is
not quite as “local”’ as before the war in
many instances) is used. When the set is

By "THE EXPERIMENTERS”

dratting the circuit was to keep to a reason-
ably simple arrangement, to produce a sct
that can be operated at low current
expenditure (especially L.T.), and that will
give reproduction better than that of the
average inexpensive battery receiver.

Modest H.T. Consumption
By using a screencd pentode taking

.1 amp. filament current in the H.F. stage,

10000
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Fig. 1.—A good three-valve ** semi-quality

in use for many hours a day—partly for
entertainment and partly so that no news
bulletin is missed—any lack of quality is
more easily detected. These conditions are
an asset to the designer of a quality receiver,
because he does not have to make an
attempt to combine quality with selectivity
and sensitivity.

Battery Operation

Because of the conditions referred to,
there are prohably many readers who will
seriously consider the modification of the
existing set, with a view to improving
qnality, whilst others might be inclined to
re-model it, or even to make an entirely new
one, perhaps in addition to the normal
home set. TFor the benefit of people in
this category a good eircuit is given in
Fig. 1. As will be seen, it is for battery
operation. Most readers will prefer this,
because there is always the chance that the
mains supply might be temporarily dis-
connected and because a battery set can be
used in rooms where a mains point is not
available. It is not claimed that a receiver
built to this circuit would give perfect
reproduction. nor that it is the best
“ quality ™ cirenit available. The object in

" circuit, using a Westector for delection.

and by employing a couple of high-cfticiency
output pentodes having a filament consump-
tion of .2 amp. each, the total drain on the
accumulator is kept down to half an amp.
This is no more than the cnrrent taken by a
very simple three-valver of more con-
ventional type. Current is saved, of
course, by using a W.X.6 “ Westector ”’ as
detector.

When a Cossor 210 S.P.T. valve is used
in the first stage, with two Cossor 220
H.P.T. valves in the push-pull output stace,
the current consumption can be kept down
to about 8 mA., although for best results
the total cmrent would be about 12 mA.
when cmploying a 120-volt high-tension
battery. To work at the lower current it
would be mnecessary to reduce the H.T.
voltage to 100 or so or to increase the bias
voltage applied to the two pentodes from
3 to 4.5 or 6 volts.

Brief Circuit Details

None of the components is critical,
although the values should not vary very
much from those indicated on the circuit.
Coils can be of any available type, preferably
having grid and aerial windings, and both
can be of the kind primarily intended for

aerial-circuit tuning, since reaction is not
employed. Alternatively, of course, a
single-wound coil could be used for the
inter-valve position when an  ordinary
tuned-grid—instead of choke-capacity-fed
tuucd-transformer arrangement shown—
should be adopted.

Both coils could well be home-made, as
shown in Fig. 2. In this case they would
cover the mediuin-waveband only ; this is
all that is required in most cases. If not
screened, the coils should be mounted not
less than 6in. apart and with their axes at
right-angles. When using dual-range coils,
a three-point switch could be employed for
wave-changing.  In either case, the tuning
condenser could be of the two-gang type.

Push-Pull Output

The two pentodes in push-pull are fed
throngh a standard pnsh-pull transformer,
which may be of the small and comparatively
inexpensive type, in view of the fact that the
primary winding does not have to carry
any D.C. current. No output transformer
is shown, since the transformer fitted to the
speaker will probably have tappings for use
atter a push-pull stage. If would be
possible to reduce current consumption still
further by using a Q.P.P. transformer to
feed the output valves, when the G.B.

22, JOINED
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Fig. 2.—A suitable coil for use in the circuit

shown in Fig. | when only medium-wave

reception is required.  Figures correspond
to the connections shown in Fig. |

(Continued on next page)
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voltage could be increased to about 7.5
volts. In that case it would be better to
replace the two 1,000-ohm fixed resistors
used. to feed the auxiliary grids by a 2.000-
ohm potentionmeter; the slider would be
taken to H.T.+, the two ends being joined
to the grids. The object in using the
potentiometer is to * balance” the two
valves, which is an important matter if the
best results are to be obtained from the
Q.P.P. circuit. As another alternative, the
pentodes may be replaced by two small
high-efficienncy power valves similar to the
Cossor 220 P.A. This would simplify the
circuit to a certain extent, rendering un-
necessary the auxiliary-grid feed resistors
and by-pass condensers and also the fixed
tone-control across the speaker, but there
would be less amplification and a somewhat
heavier consumption of H.T. current.
Improving “ Quality ”

For those who do not propose to rebuild
the present receiver or make a new one
there are various mieasures that can be
taken to improve reproduction. Tn this
respect it should be mentioned that the
quality of the B.B.C transmissions is still
not up to pre-war standard, although much
better than they were immediately after
war broke out, and continue to improve.
No doubt they will be back to the original
high standard very soon, if not by the
time this article is in print.

One of the simplest methods of improv-
ing quality is by dispensing with reaction,
which is not necessary when an H.F¥. stage
precetes the detector. Another method is
by increasing the H.T. voltage to the
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detector and by reducing the value of the
grid leak to .25 or .5 megohni, and, of the
grid condenser to .0001 mfd. Such a change
18 often erroneously described as making
the valve act as a power-grid detector; it
does not do this. but it will often be found
to have a satisfactory effect. When the
detector anode circuit is not taken to a
separate tapping on the H.T. battery, the
voltage may be increased by using a de-
coupling resistor of lower value; inci-
dentally, decoupling is not quite as import-
ant when the reaction circuit is cut out.

Reduced Selectivity

Reproduction can also be improved by
making the receiver slightly less selective.
This can be done by shorting-out the aerial-
series condenser or by inecreasing its value.
A corresponding method, which helps also
to increase signal strength, is to use a
longer aerial than before.  When using
some types of coil it is possible to increase
the coupling between the primary and
secondary windings by moving one winding
closer to the other, by increasing the
number of turnson the primary. Selectivity
can also be -reduced, and sensitivity in-
creased, by dispensing with tappings for
the aerial and grid connections. Just how
far it is possible to go in reducing selectivity
is largely dependent upon local conditions.
In some parts of the country interference
by foreign transmissions might be trouble-
some if selectivity were reduced to any
marked extent. while in others very flat
tuning will suffice to bring in the B.B.C.
Home Service free from interference.

As many readers are aware, reproduction
can often be improved by slightly reducing
the G.B. applied to the output valve, or
even by obtaining a more accurate control
of G.B. voltage by connecting a ypotentio-

meter across the battery and taking the
centre terminal to the G.B. — lead. -~ If
this is done a switch must be provided to-
break ‘the potentiometer circuit when the
set is swjtched off.

Simple Tone Control

It is often found that a form of tone
control is valuable when the set is widely
used for both speech and music, since a
slightly more “ mellow™ effect is often
better for speech. The tone control might
consist of the conventional .01 mfd. con-
denser in series with a 25,000 ohm variable
resistor between the speaker terminals or
between the anode of the output valve and
the earth line. Another method which
might be better in some circumstances, and
which has the advantage of simplicity, is to
connect a .0005 mfd. bakelite dielectric
variable condenser between the grid of the
first L.F. valve and earth, After a few
tests it will be possible to find at which
setting of the control the most pleasing
reproduction is obtained on speech, string
music, and ‘ brass”; marks could then
be made on the panel to show the appro-
priate positions on the control knob
pointer,

Sometimes it is found that better results
are obtained by wiring the resistor-con-
denser type of tone control across the prim-
ary winding of the first L.F. transformer or
between the ““anode” end of the trans-
former and earth.

Reproduction can nearly always be
improved when the speaker unit is mounted
in a small cabinet by mounting it instead
on a 3ft. square baffle board made from
9mim. plywood and with a shecet of soit
cardboard glued to the back. This is best
mounted in the corner of the room, wheve
it gives excellent distribution of sound.

A Col lapsible Aerial

OR small portable sets aerials are re-
quired which must have a certain
rigidity when in use, as they are not

suspended but have to be fitted to the set,
for instanee, in the form of a self-support-
ing rvod aerial. For transport purposes
such aerials have to be collapsible so that
they require, as little space as possible,
and can be easily packed. In the past,
telescopic tubes have been used for this
purpose which have, however, certain
disadvantages, in so far as they are rather
<ensitive when they are knocked about,
or handled roughly. so that their use with
portable sets was only possible within
limits. The apparatus to be described
has none of these disadvantages.

Constructional Details

Figure 1 shows an aerial in which the
two elastic metal bands 1 and 2, which may
consist of steel, are connected at one end
by a hinge 3. One steel band is provided
at its lower end with a pin 5 which is used
to plug the aerial into the plug socket 6
of the small transmitter or receiver in
conjunction with which it has to be used.
The other steel band is provided with an
arresting pin 7 which fits into a correspond-
ing socket in the set 8. The two sockets 6
and 8 are arranged in such distance from
each other that when the plug pins 5 and 7
are inserted into the sockets, the two steel
bands form a right-angle with each other
such as is shown in Fig. 2. The whole
aerial is embedded in a tube of elastic
insulating material, for instance, a rubber
tube 9 of sufficient width. .

Fig. 3 shows a modification of the aerial

in which the eentre of rotation of the hinge
‘is arranged in the centre of dne steel band

Fig. 3.
Fig.2. ° ] (%;?
@Fig. 5. -
2 ' v (i

N

i

24 & 5
!/ i Fig. 4. I Fig. 6.
!;*-‘ R
‘ Fig. 1.

Details of the collapsible aerial referred to
in the accompanying paragraphs.

80 that the two steel bands are T-shaped
under operating conditions.

Fig. 4 shows the aerial in a condition
ready for dispateli. The hinge 3 is folded
together 80 that the two steel bands 1 and
2 are parallel to each other. as will be seen
in the cross-section of Fig. 5. 1In this posi-
tion the aerial can be easily rolled together
and requives very little space in this
condition. In view of the fact that the
aerial is encloged in a rubber tube, it is
possible for the two steel bands to give
way $0 that under a strong breaking stress
the steel bands may evade, while the rubber
tube is deformed so that the aerial is bent
without being destroyved. As soon as the
breaking stress ceases the aerial returns
into its original position. This type of
aerial is not linuted to the described
example, but may be applied in all such
cases where a conduetor hags to be used
either in rigid and relatively unelastic condi-
tion, or in a flexible condition.

A Modification

A further form of the aerial is shown
in Fig. 6, in which no hinges are used, and
the two rectangularly arranged steel bands
1 and 2 are firmly connected with a block 3
at which the plug pin 5 is arranged. A
guide piece 4 keeps the two steel bands at
the upper end in their rectangular position.
This guide piece is firinly connected, for
instance, by soldering or riveting with the
one steel band 1 whereas the other steel
band 2 is movable in slots, so that it can
give way when the aerial is rolled together.
This kind of aerial may also be rolled
together, in view of the fact that the
rectangularly arranged steel bands give
way, so that only a little space is required.
The two steel bands get into a parallel
position when the aerial is rolled together.
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HI. average home-made receiver
utilises an arbitrarilv-marked tuning
scale, due generally to the difficulty

of obtaining coils of a known inductance
value and to the stray circuit capacities
introduced by individual designs. Conse-
quently, when it is desired to tune-in a
station of known frequency it may be
difficult to find the station unless one has
previously heard a station on a wavelength
very close to the required setting. 1If this
has been done, then the receiver has been
calibrated to a certain extent, and thus
calibration merely consists in the identifi-
cation ol certain tuning points on the scale,
by nicans of which the tuned circuits may
be set to any given point.

As an alternative to this method of
calibration a special tuned device known as
a wavenmcter may be used, and this may be
calibrated and used in conjunction with the
receiver.  IMach listener will have his own
ideas as to which of these methods is most
suitable for his particular case, but it should
be remembered that in the former case,
ehanges in the coil or circuit may com-
pletely upset the calibrations which have
been obtained, whilst the wavemeter will
hold good for any type of receiver and may
be regarded, theretove, as a piece of stan-
dard equipment for installation along with
test meters or other incidental apparatus.

With the first scheme, however, no
additional outlay is necessary, and for this
reason it will appeal to the majority of
listeners. There are, however, various
snags associated with it.

If the veceiver 1s a batterv-operated,
detector-low-frequeney  combination. a
fair measire of accuracy may be obtained.
The application of reaction, however, is apt
to call for a slicht readjustment in tuning,
and this brings to wmind the fact that H.T.
voltages, when vavied, also affect tuning.
To obtain at least a tair standard of accuracy
it is most desirable to check voltages and
adhere to them.

It is appreciated that when a screen-
grid valve is used as a detector, the relations
between the plate and screen-grid voltages
are critical, and carcful adjustment is
necessary it ovder to obtain smooth re-
action and freedom from dead spots.  From
the foregoinyg it will be realised that direct
calibiation, whilst undoubtedly an advan-
tage, inust be earefully carried out in order
to be a real hielp and not a hindrance when
adapted to simple appavatus.

Applications

Now let us consider the application of this
principle to mains. or batterv-operated
T.R.F. receivers in which one or more stages
of sereen-grid high, or radio frequency, are
emploved tO"‘CthCl with the detector-
volume u)ntrol.

The volume control is a variable poten-
ttometer, which regulates or controls the
screen voltage of the S.G. H.F. valves.
When tuning for weak signals, sensitivity
may be inercased by reduun'r the sereen

CALIBRATING

To Assist in Station Searching, or to Tune-
in Known Stations, a Calibrated Receiver is
Essential.

PRACTICAL WIRELESS

SECTION

A S.W. . RECEIVER

The Various: Methods .of Doing
This are Given in This Article.

voltage and readjusting the reaction control.
These adjustments. however, cause a
variation in dial readings, and it will be
understood that dial readings will vary
according to whether a given transmission
is received at maximum or minimuu

volume. Low and high sensitivity respec-
tively.
Careful consideration of the various

points outlined in the ecase of T.R.F
reccivers clearly indicate that accurate
calibration under varying conditions of
operation, that is teechnical as well as
climatic conditions, is more or less

imipossible, using the direct dial reading to
graph method.

We are aware that manufacturers cali-
brate their single control superheterodvnes

One of the new McMichael all-wave superhets
with push-button luning.

direetly, i.e., the tuning scale is inarked in
frequencies, wavelengths or megacyeles.
Viewed from the construectors’ point of
view, this is not a difiicult undertaking. but
for various reasons cannot be adopted by
home constructors. In any case, a high
standard of aceuracy is difficult Lo obtain,
errors of .05 mmegacyeles on the six-inega-
cycles band are not unknown.

This diserepancy is indeed small, never-
theless, it calls for correction. When
tuning, the operator must take this error
into account, in addition to similar ones on
other bands. Thus direct calibration 18 not
dead accurate, but is simply a means
whereby an approximate idea of wavelength
may be obtained withont reference to
graphs.

One thing must not be overlooked,
namely, that the usefulness of signal
measuring and checking apparatus is
governed by the accuracy of its calibration.

Independent Measuring Apparatus
With this fact iu mind, together with a
definite and practical understanding of

133

amateur working conditions and individual
lintitations, it is elear that in order to
achieve a reasonable standard of acenracy
with reference to freqnency measurement,
the most satisfactory thing to do is to bnild
independent measuring apparatus, check up
on crystal or other drive-controlled trans-
mitters of known acecuracy, and earcfully
plot suitable tuning graphs from the data
thus obtained

The triode and dynatron type wave-
meters. ave gaining populavity. We do not
propose to comment upon the comparative
advantages of the vespective tvpes, but
merely to point out to those who are
interested, that wavemeters of these types
are ideal instruments for use in conjunction
with modern short and all-wave receivers

Irrespective of circuit considerations,
the main feature is that a source of eon-
stant and modulated signal gencration is
always to hand, which apart from fre-
quency measuring, has many other appli-
cations.

Various factors must, however, be taken
into consideration when constructing this
type of wavemeter. For example. the
valve used must be a good one, and new for
preference.  An old, out-of-date valve on
hand is no excuse for undertaking the
construction of an oscillating wavemeter.
When emission is faulty, calibration is
difficult, inaccurate, and consequently
useless.

The tuning dial and associated variable
condenser must be of rigid construction and
smooth in operation. Mechanical and
electrical efficiency are most desirable, and
special short wave types should be used.
Internal wiving should be earried out with
heavy gauge wire, and thus assure that
accurate calibration will be maintained
within reasonable limits.

Tuning Coil Windings

Tuning coils may be wound on standard
commetual formers, or alternatively, on
valve bases or Paxolin formers. Windings
may be spaced or close wound. The main
point is to avoid any chance of coil winding
being displaced due to constant bandling.

Low-loss principles are quite unnecessary
in waventeter coil construction, and there
is absolutely nothing against close winding
of turns followed by the application of
two or more coats of shellac varnish. in
order to avoid displacement of windings.

Screening

Modern practice in wavemeter design
favours complete sereening, which is to be
strongly recommended. Even though
completely sereened. a strong sharply-tuned
signal may be obtained, using but a com-
paratively low plate voltage on the plate
of a triode valve. About 16 \olts, and in
some instances less, is all that is necessary,
but this depends upon the relation of one
winding to the other. One quartcr-inch
between grid and reaction is ample. A
standard type power valve is also quite
suitable. other types, of course, may be
used if of comparatively low impedance.

A sheet metal ov foil-lined cabinet can
be made at low cost, and whilst it is com-
mon practice to include the coils inside,
along with the other components, the
writer favours the practice of mounting the
coil base on top of the cabinet, and screen-
ing the coil with a standard screening can.
If this procedure is adopted, the cabinet
can be closed up once and for all, and thus
the chances of altering the original calibra-
tion due to the displacement of internal
wiring is avoided. Batteries may be
accommodated in a separate compartment or
clipped on the back of the cabinet.
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Neon Lamp Effects

HERE are many occasions when it is
tound desirable to use a neon lamp
or tube as a simple oscillator. In the basic
circuit a fixed or variable condenser is
charged through a high resistance, and
when it has reached a certain voltage this
same condenser i8 discharged rapidly by
the ionisation action of the ncon lamp
connected across its terminals. The idea
is by no means a new one, and as a simple
piece of laboratory equipment has found
divers applications for bridge measurenients
where an oscillator whose frequency counld
be adjusted was necessary. while due to the
fairly close approach of the oscillations to a
saw-tooth waveform, this same form of
oscillator has domne service as a time-base
generator, being connected to the deflector
plates of an
cathode-ray tube. There is a tendency for
an oscillator of this natire to be slightly
erratic in its functioning and also non-linear,
but it is only of comparatively rvecent date
that this lack of uniformity has at least
been partly traceable to a photo-electric
effect which is exhibited by the neon tube
under certain conditions. It the apparatus
is used in such a position that the neon
lamp is exposed to increasing amounts of
light, then the frequency of the oscillations
will increase, and this increase is found to
exhibit a measure of proportionality to the
amonnt of light which falls on the lamnp.
It has been shown by experiment that if
the voltage across the lamp is maintained
at a value which is a little less than that
necessary for the lamp to strike, then
it will exhibit photo-electric properties
equal to that of a rather insensitive photo-
electric cell. When used in oscillator
apparatus. therefore, constancy of operation
is achieved if the level of illumination in
the neighbourhood of the lamp is kept
steady, or it is a better plan to coat the
glass envelope of the lamp with some
opaque material so that it is immune from
the light changes.

American Receiver Design
IN spite of the fact that before producing
television receivers on any large scale
the American industry had ample oppor-
tunity of examining the latest models
produced for the ¥English market, it would
appear that on the question of controls
thiere has been very little attempt at
simplification in the operation of the set
as has taken place here. This may be due
to the fact that the American set-owner is
more at home with a broadcast set which
weritably bristles with knobs, but in any
case it brings dbout a measure of complica-
tion that must react on the final quality of
the observed picture, since the average
uger has not vet been educated into all the
mysteries of television reception. For
example, in one set it is found that there
is a total of sixteen controls and the
nomenclature used to describe each one’s
function is in many cases widely different

electrostatically-operated _

from that which has become more or less
standardised English practice. The only
similarity or at least eommon practice is
the use of the terms “ focus,”” ** contrast >’
and “ brightness.”” In the case of the
sixteen-control set referved to, it was said
that nine of them required only occasional
adjustment, but the remaining seven needed
re-getting daily. When readers recall that
the © pre-war’’ practice ot English viewing
only required the set to be switched on
with an ocecasional contrast adjustment, it
will be seen that the Americans have a lot
of leeway to make up on this aspeet of
television reeeption, an aspect which must
be regarded of extreme importance if
consistently good results are to be
obtained without annoving multitndinous
adjustments.

An Interesting Experiment
HIS immediate cessation of the B.B.C.
televisionn service on the onthreak
of war came as a bitter blow to all those
families who had installed receiving sets

A storage type television camera as used
by the ltalians.

in their homes and taken advantage of the
entertaining programmntes radiated from
Alexandra Palace. As far as Burope is
concerned the only known signals now
being radiated are those provided by the
equipment at Monte Mario, Rome. Although
far distant it has been established that
in certain parts of the country, particulaxly
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on high ground, the signals have been
received with sufficient strength to cnable
the cathode ray tube to be modulated.
There are ecrtain differences in the nature
of 'the signal that must be allowed for.
Intensity modulation is emploved and the
signal direction is the same as the B.B.C.,
that is to say an increase in modulation
corresponds to an increase in picture
brightness. There is a slight difference in
the percentage of the modulation allocated
to the synchronising pulses. but 50 franies
per second interlaced to give 25 pictures
per second is identical, and the main
feature to be catered for is the difference
of line definition, namely, 411 Jines in lieu
of 405. In many television receivers it is
possible to increase the line speed of the
time-base generator to take cognisance of
this change, while in addition since the
carrier frequency is not vet definitely
settled it will also be necessary to change
this slightly {rom the British standard of
45 megacycles for vigion. Where these
controls are available for individual adjust-
ment, and still better where there is a
rellector aerial capable of being beamed in
the direction of Rome, the experimenter
can make an effort to pick up the Rome
transmissions. It is easily possible to
recognige the station for the caption card
reads EIAR, TRASMISSIONI, SPERI-
MENTALI. RADIOVISIONE. The
camera empioyved {or transmission purposes
by the Italians in their studio is shown in
the accompanying illustration. Tt in-
corporates a modern storage tube hased on
the Ieonoscope principles and is provided
with the usual dolly truck facilities. panning
head handle and adjustments. Two lenses
are used‘, one mounted above the other
and operated by a single control. One
lens focuses the scene to bhe televised on
to the mosaic signal plate in the usual
way, while the second lens focuses the
saine scene on to an observation plate
at the rear of the caniera housing, so that
the camera man can be sure of keeping
the picture in exact focus and within the
plate area limits.

Film Testing

HIE suitability or ot herwise of films for

transmission by television in the normal
service of the radiated signals has always
been a problem requiring careful attention.
If prints are used indiseriminately, then the
pictures observed will exhibit an inadequate
contrast range, while any sudden light
changes will bring abont those annoying
flares which characterisc the use of such
material. The Amecricans were quick to
recognise this feature. and since filn
matter is emploved wherever possible it
was found essential to develop some
method whereby the merits or demerits of
motion-picture prints could be judged
carefully before a decision was made to
include the material in one or more pro-
grammes. The R.C.A. have therefore
produced a simiplified version of transmitter
and receiver, for it was realised that the
only satisfactory way to carry out the
examination was to make observations
under conditions approaching an actual
television broadcast.  The apparatus is
compact and portable, and one synchronis-
ing pulse-generator feeds both the camera
and receiver. In general termns the best
class film designed for cinema projection
purposes is satisfactory for television, but
any scenes having very dark backgrounds
should be avoided. Where possible close-
ups should be generously interspersed with
long shots, for it'is necessary to take into
account the limits of resolution of present-

(Continued in column 3, page 136.)
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The Bright Spot

G 8. U. of Southamptoun, otherwise 2HCT),
expresses a view typical of some
hundreds I have received since war com-
menced. I will, therefore, allow him to
spealk for the rest of my correspondents,
This is what he says, apropos our policy of
carrying on during the war. After con-
gratulating us on being the only weekly
technical journal he continues : *° Wednes-
day to all wireless fans is the one bright spot
in the week, and it is quite a treat to us to
know that we can continue to get prac-
tical information concerning our hobby.
Although not in the Forces, numbers of
readers must be, like myself, unable to see
our hoines for any length of time, or to get
busy in our wireless dens.” It is very
true that many thousands of readers in
and out of the Forces are separated from
their homes. PracticaL WIRELESS, how-
cver, links them with a common intercst.

A Hint About Fading
HE same reader offers a hint to those
suffering from the effects of fading on
the Home Service stations. He has quite
cured the blasting effects on his all-wave
A.C. model by creeting a 33ft. long Windom
with the tapping at 11ft. The height is
roughly 15ft. and the aerial itself is hori-
zontal. It runs east to west with the tapping
on the east end coming off at right angles.

Wanted—Midget Short-waver

HAVE received a request from N. O. F.

for the name of a firm that will provide
him with a short-wave midget receiver,
or even a crvstal set., which he can use
whilst he is in the Army. Where he is
located wireless sets are not. The military
authorities do not encourage soldiers to
take lumpy kit about with them. I there-
fore invite readers to help another on
active service. If they have experimented
with any tiny pocket receivers, perhaps
they will be good enough to send the details
along, and I will forward them to N.O. F.

The I.R.E. and National Service
E LR.E. (not I.LR.A.) are the initials
of the British Institution of Radio
Engineers. The general council of this
institution has been devoting time to
devising methods whereby their member-
ship and the facilities of the institution
might be utilised for national service work.
The President, Sir Arrol Moir, has made
suggestions that have been favourably
received by the War Office. In these dis-
cussions and negotiations it has been borne
in mind that radio engineers over 30 years
of age are scheduled in the list of reserved
occupations. From the letters received
from members, however, it is apparent
that a very large number of men below
this age, and a number above the age, are
anxiousto take partinnational service work.
The institution has now been ofticially
requested to compile a register which is not
confined to members ol the institution, for
thev have been asked by the authorities to
incorporate on the register as many inter-
ested and qualifiedradio engineers as possible.
It has heen decided to continue holding
the examinations conduected by the institu-

SN ANENANEANEN U AR AR ANANaSaNRtRARAGARRANSARERRRT

By Thermion

ARBRESFURFARER,
TTTTITITI LIS

tion and the next Associate Membership
and Radio Servicing Certification xamina-
tions will be held on November 18th next,
and provisional arrangements have been
made for the holding of both examinations
on May 18th. 1940. Candidates who wish
to take the Associate Membership examin-
ation must submit a completed form for the
Council’s consideration, since clection de-
pends on practical, as well as theoretical
knowledge. The approval on an application
form of membership is, therefore, a neces-
sary preliminary to be given pernission to
sit for the cxamination. Exemption from
the examination may only be granted to
applicants who have had responslbk\ experi-
ence, and extensive training in radio
engineering, and who have ]mssed a recog-
nised examination. The existing syllabus
of the Associate Membership Kxamination
will continue until May, 1941. for students
registered prior to May 1st, 1940. TFurther
details regarding the activities and member-
ship of the institution are given in a booklet
available free to readers from the British
Institution of Radio Engineers, Duke Street
House, Duke Street, London, W.1.

I invite readers with the necessary
qualifications to support this scheme. As
a matter of fact I do not subscribe to the
gystem of reserving peoplc in particular
trades according to their age. I know many
extremely smart voungsters of 20 who are
far more knowledgeable and practical than
some over the age of 30. Age will never
be an index of knowledge and expcrience.
It ought to be, but there are many who ean
growd into a couple of years, because of a
quicker brain, and a more receptive and
retentive mind. the experience which some
may take ten years to accumulate. I
believe that in all these reserved ocecupa-
tions ability should come before age.
During the last war conscription took some
thousands of skilled people from the
workshops. A few months later they were
brought back. In this war we have made
the same mistake of calling up skilled
people, for I see that 50,000 of them are
being sent back from the Ariny to the work-
shop.

Battery Valves

\WONDIER how long it will be before the

economy tvpe of valve operating with
a battery-type filament will be available
to the home-constructor ? These valves,
as vou probably remember. cnable very
neat portables to be built up as a single
dry-cell takes the place of the nsual
aeccumulator, Special  batteries have

already been produced by various firms, in
which the H.T. and L.T. are combined,
and these are readily available.  Un-
fortunately, however, only one or two
firms have been able to obtain the valves
and have produced special reeeivers and
portables. Judging by my post-bag many
constrictors are interested in this new type
of valve and have looked in vain for an
announcement concerning their general
release.

“ Carry On”
PROPOS my first paragraph on this
page, I have received the following
lines from our old friend ¢ Toreh " :
We'll carry on! The war shan’t beal us!
We only ask that yow’ll respond
And by a little wise precaution
Will help preserve the happy bond
That binds us with our many thousand
readers
In Britain and the lands across the sea,
The brotherhood of radio knows no frontiers.
The puthway of the ether still is free.
How can you help us? Why, the answer’s
simple !
Just place your order definite and firm,
Make sure on Wednesday mornings of
your copy,
And non-delivery shall never muke you
squirm.
Tis “dogged does it when conditions
worsen,
And *“ sees it through” until the trouble’s gons
We hear again the cry of * Stick i, Jerry.”
You bel we will—we mean to carry on !
Broadcasts from

European News

WLW
TATION WLW (Cincinnati) will remain
on the air 24 hours a day to bring
European news when American press
associations and networks indicate their
plans to function past the normal time,
James D. Shouse, vice-president of the
Crosicy Corporation in charge of broad-
casting, announced recently.

During the time of the European crisis
and its culmination in warfare, WLW
stayed on the air constantly. The cost of
the extra work involved, together with
commercial broadeast cancellations for
war news, approximated $25.000.

Mr. Shouse also announced a poliey to
goveru references to the war on commercial
programmes, Under the terms of this
poliey, extreme caution must be exereised
in making such allusions on sponsored pro-
grammes, when the intent of the reference
is to prowote a commercial product. It is
also intcresting to note that the functions
of WLWO. Crosley-operated international
station in Cincinnati, may be of increasing
importance while war lasts. WLWO,
forruerly known as W8X AL, is scheduled to
shift from 10,000 to 50,000 watts this
autumn, and will have access to six different
{requencies.

The new station will use two transmitters,
enabling engineers to change from one
frequency to another without loss of time.
A directional beam antenna will provide
a signal strength of approximately 600,000
watts, the most powerful in the world.
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Programme Music

Some of the Best Music in this Class is Discussed
by Our Musi.c Critic, Maurice Reeve

HE opposite class of music to that
discussed last week is programme
music, music suggested or inspired

by an impression, incident, emotional
experience, a sceve in nature, or a work of
art, and the subject of which is not left to
the imagination, as in Beethoven’s so-called
Moonlight Sonata, but is set out in a title at
the head.

It stands to rcason that such music
covers the widest range of feeling, and, in
quality, passes from the sublime to the
ridiculons.  Ranging {rom ** Parsifal > and
“ Llaprés-midi d’un faune” to ¢ Her
Golden Hair hung down her Back’ and
“ The Whistler and his Dog,”” it cannot be
said, as with absolute music, to always be
imspired by the loftiest thought and
emotion. For no matter how small and
insignificant a piece of absolute music may
seern—as in the case, say, of a Bach two-
part invention, its creation was at least
disinterested.  But, although frequently
debased and rendered ignoble in profane
hands, programnie music contains many
glorious works.  And in surveying the
enormous territory it covers in its journeys,
our thoughts would naturally first turn to
opera.

Opera

In opera. of course, progranunme music
reaches its greatest heights, and in opera
it has recorded its noblest tviumphs. Never
at a loss for a raison d’élre, it can, during the
course of one single work, seek inspiration
from a hundred different sources. As the
story unfolds, it can produce works which
take on the character and individuality of
separately created pieces, as any one
familiar with the Wagner nights at the
Promenade Concerts will know. ‘ Sieg-
fried’s Jonrmey to the Rhine,”” or ““ The
Ride of the Valkyries,”” are known almost
note for note by scores of people who have
never been to the opera in their lives.

“ Motifs ” or ‘“ Motto Themes

At the same time as the libretto of an
opera deals with a definite story, with the
whole plot under review by the author at
any given moment, so should the nsic
take on a character throughont its length,
suitable to the eharacter of the story it sets
ont to illustrate, although it will be con-
stantly changing and alternating in mood
and tempo as the various sceues are enacted.
This has reached the highest state of per-
fection in the works of Wagner whicls, by
the way, arc ““music dramas™ and not
“operag”’ in the Verdi or Rossini meaning
ot the word. By the magical use of “inotils”
or “ motto themes,”” introduced every time
a given character steps into the seene or an
emotional or spiritial expericiice enters
the story, Wagner unfolds his story in his
musie with as great a realism and fidelity
as he does in his plots. Hence their title
“music dramas.”’ and the reason why
excerpts from them are so adoved in the
concert where, although divorced from all
contacts with the realities of the stage and
the spoken word, the meaning of the music
is equally vivid when on its own. This

imaginative music,

is programe music at his highest pitch
of perfection. No scenery, costume or
libretto are needed to help us understand
the story conveyed by the musie, so power-
tul is its power of suggestion. Out of a
legion of *“ motifs’”> 1 need only mention
such famous ones as the ¢ Grail >’ theme in
Parsifal, Siegfried’s Magic Horn, or the
Fire Music motto. Sometimes only a few
notes of it are sounded, but they are amply
sufficient to paint the whole sceite for us.
It is going on the whole time the story is
being told, the one being the complement
of the other.

Songs of Schubert

Song comes next. Here again, though in
a microscopic form of comparison, a com-
poser has a rich field for using music to
iltustrate  definite meaning, and paint
pictures or create illusion. We need not
wander from the scenes of Schubert to see
this art carried to perfection. By the
merest suggestion he can create a mood for
the background to the poem, whether it be
the rustic tranquillity of *“'The Trout’’ and
“ Whither,”” or the tempestuons passion of
“The Erl King’’ or ‘ Impatience.”” 1In
each and every case the music stiikes the
mood of the words .and expresses their
meaning in-a matchless way. Confirmation
of this can be obtained by listening to the
better transcriptions by Liszt or Godowsky,
for piano solo, where, as with Wagner in the
concert room, a little story is unfolded by
the music without any aid from poet or
vocalist. Al we need is the title. This
is the world of imagery, a dream world,
which only the abstract language of music
can reveal. It is music’s divine gift to be
able to blend its tones and arrange their
sequenced so that they convey a meaning
just as potent and convincing as a painter’s
colours or a poct’s words, at the same time
as they leave that margin for our own
contemplation to roam in.

Beethoven’s Pastoral Symphony
We can all sce a pastoral scene any time
we carc to go into the country and look at
one. We can scc a representation of one on
canvas by popping into an art gallery and
viewing any one of a hundred, from Con-
stable or Wattcan onwards. But only
Beethoven, or a worker in the same medium,
can hring one beforc our gaze just as faith-
fully and forcefully but without presenting
us with the actual mundane reality which
we may or may not like, according to the
example put before us.  The wonder antd
the magic of Beethoven's countryside (the
Pastoral Symphony) have never yet been
disputed, but it is also the countryside of
our own choice, to tashion to our own
pattern and to browse in at our own
pleasure. Beethoven stimulates a train of
thought in our minds—we do the rest.
That i3 music’s miracle, as exemplified in
the finest samples of programme music.

Emaginative Music

Then we have the great masterpieces of
such as those by
Dcbussy, Richard Stranss, Stravinsky, and

many others-—all of which have Beet-
hoven’s Pastoral Symphony and earlier
masterpieces as prototypes. These works
might be classed as opervatic in inspiration
inasmuch as that they tell a story which
might well have heen used as the subject
of an opera libretto but which stand on their
own and rely entirely upon their own
powers of description. Strauss’s picture of
Don Quixote tilting at the mill, and the
hwmorous capers of Sancho Panza are so
realistically drawn in tone colours as to
render backeloths and librettos superfluous,
80 far as those adjuncts are needed in the
story telling. Although such sound effcets
as the braying ot a donkey and thunder are
not too difficult to portray realisticallv.
such human emotions as love or hate, and
siuch natural phenomena as sunshine and
shadow, are ; and they require the utinost
skill of harmonic blending and tonal nmance
before they can convince the listener that
they are what they are meant to be. When
Mr. Newman said that Debussy must have
written his tamous ** Gardens in the Rain *’
whilst standing under an umbrella. he was
paying tribute to the genius of one of the
greatest tonc painters of all time. Debussy
achieved this art to as great a degree of skill
as Wagner himself, though he painted on a
much smaller canvas. T will conclude these
two discussions' with some definitive re-
niarks next week.

PRACTICAL TELEVISION
(Continued from page 134.)

day television standards. From tests
already nndertaken it would seem that any
colour film photographed from real life
gives a reasonable television result hut quite
often difficulties are experienced when
coloured cartoons are used. The valuc of
these R.C.\. tests will becomne evident in
the announcement made recently by the
National Broadcasting Company of America
to the effect that they are planning an
extensive series of programmes bearing on
the war. This has been done with the idea
of stiiulating sales. which so far have been
most disappointing, and it is intended to
let the broadcasts deal with the economic
background. the inwer meaning of the
struggle and the significance which can be
applied to strategic military moves. Not
only will maps be used, but it is the com-
pany’s avowed intention of exploiting to
the full motion-picture scquences specially
selected to show the nature of the country
where war operations are being carried out
and the character of the people engaged in
the struggle. By nraking the most of this
opportunity the industry hopes to increase
the number of vicwers very materially, and
80 establish the service as a vital factor for
the provision of world news in the home.
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WORKSHOP CALCULATIONS
TABLES AND FORMULZAE
By F. J. CAMM

3/6, by post 3/10, from George Newnes, Lid.,
Tower House, Southampton Si., London, W.C.2,
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A Novel Earphone Band

I WEAR headphones a great deal and I
was desirous of hearing anyone speak
without having to remove the phones, and

TWO SUSPENDERS =S
JOINED ~ ; 4

CUT OUT FOR

PHONE LEADS

A novel earphone band for ensuring comfortable
listening while in bed.

also to be able to lie on my side in bed
withont the metal headband proving un-
comfortable. Having i my
possessionn a single ear-picee 1

hit upon the following idea,
which mayv bhe of interest to
other readers. 1 obtained a

cheap pair of black sock sus-

penders and removed the
elastic from one, and cut the
elastic in the other. 1 then

inserted the pieee of eclastic
obtained from the first snspender
in the break. making one large
band complete with fastener
and means to adjust -the size
for the head. 'The ear-picee I
fixed to the leather by means
of two small nuts and bolts
through an alwmininm band
fixed avound the ear piece, as shown n the
sketch. Washers are placed on the bolts to
prevent them being pulled through the
Jeather, and a small piece of felt is glued on
the inside over the bolt heads. "The whole
assembly is neat in appearance and serves
its purpose quite wel.—T. Luwis (Sully,
lam).

an exira

A Waveband-Switch Improvement

ECENTLY I found it necessary in my
“all-wave ” receiver to have an
extra pair of contacts brought into cirenit
on the long-wave band in order to
short-circuit a component out of action
which was not required in this particular
band.
It was not possible to add another wafer
to the wave-change switeh, so wse was
made of an old jack. The two contacts were

contacts on a wave-
change switch.

PRACTICAL ‘WIRELES

Practical Hints
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Every Reader of “ PRACTICAL

sending it in to us addressed to the

Ltd., Tower House, Southampton
Strand, W.C.2. Put your name and

sent in must be original.
“ Practical Hints.” D
Queries with your hints.
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THAT DODGE OF YOURS!

LESS’’ must have originated somelittle dndge
which would interest other rcaders.

not pass it on'to us ? We pay £1-10-Q fof the
best hint submitted, and for every.other item
published on this page we will pay half-a-
guinea. Turn thatidea of vours to account by

“PRACTICALWIRELESS,’’ George Newnes,

on every item. Please note that every notion
Mark envelopes
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m—ne— A Dodge to Facilitate Soldering
O facilitate soldering, I devised
the simple dodge illustrated in the
accompanying sketch. While holding
the work.to be soldered in one hand, and
the iron in the other, solder can be applied
without takiug the iron away from joint.
All that is needed is an ordinary spring
clothes peg. a piece of stiff wire and
some pieces of thin strip brass. Assemble
these parts according to the sketeh and
then with a drill make a shallow haole in
centre of one side of the ivon. and from this
file a small groove to the tip along which
golder can run—7T, R. Grecory (Sher-
borne).

WIRE-

Editor,

Street,
address

enclose
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SPECIAL NOTICE

>

)

mounted on a brass strip
bolted to the chassis, and a
small paxolin * finger ” was
likewige bolted to the opera-
ting rod of the switeh in such
a manner that the contacts

All hints must be accompanied by the
coupon cut from page iii of cover.
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CLIPS_FOR SOLDER
AND IRON FITMEN: "
.
e '
LIFTIN =z - L
= _ 7 W

SOLOER
PEG ADJUSTABL
ALONG SHANK

This kandy atlachment facilitales soldering

were closed on the jack when work.

the operating rod reached

the limit of its movement.  The

accompanying diagram -~ explains”  the A Useful Speaker Input Panel

idea in pictorial form.—R. A. CoaTEs

(Whitby).

CON

pair  of

B BB rrat 8enBu B B 4 B b me e b e e e B s

Practical y
Wireless T
Service
Manual

296 pages, 22| illustration

TACT STRIP
MOVED FROM
DISCARDED
Jack

Hi  accompanying sketeh shows a
speaker input panel which I have
recently construeted. T find that it is very
useful when testing various receivers and
awmplifiers.

As will be seen, any type of receiver.
nitins or battery, with any output valve 1
valves, whet her it has an output transforme:
or not. can be coupled to either speake:
A source of energising current Is alsc
available for the energised speaker, but ii
it is desirable that the field be used as a
smoothing ehoke in a power supply, this
can be done by connecting to the appropriate
terminals,

The local power supply for the speaker
field consists of a etal rectifier (typc
H.T.15) and a 4-nifd. condenser for 400 volt
D.C. working ; these are connected as shown
in the circuit diagram,—K. €. KiNe
(Bromley).

TO ENERGISED
pMm. SPEAKER

EAKER

MULTI-RATIO

ol
TRANSFORMER 7,

5/- or 5/6 by post.

From GEO. NEWNES, LTD.,
Tower House, Southampton
Street, Strand, W.C.2.

P P TP

Arrangement of components on a speaker inpul panel
intended for lesting purposes.
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ANY listeners are now fitting battery
eliminators in an endeavour to
economise and also in view of the

difficulty of obtaining replacement batteries.
In other cases listeners have unfortunately
had to change their place of residence and
it may prove that in doing so their type
of wmains supply may also change—from
A.C. to D.C. or vice versa. There are thus
difficulties to be met in such cases. For the
benefit of those who are not familiar with
battery units it may be stated that a 1).C.
mains unit consists mainly of a smoothing
cirenit, whercas an A.C. mains unit consists
of the same cireuits and components plus
a mains transformer and rectifying source.
This latter nay be a valve or metal rectifier,
but the ecirenit following the rectifier is
identieal with the D.C. unit. The latter is
shown in Fig. 1, and Fig. 2 shows a metal
rectifier D.C. unit and Fig. 3 a valve
rectifier mains unit. To enable the simi-

TR ——gp—O+
INPUT HT.
(MAINS! TO SET
—- S ¢ *O..

Fig. 1,—D.C. mains unit circuit
arrangement.

larity to be more easily discerned the
smoothing section which corresponds to
the D.C. unit has been shown in heavy
lines in these two latter units. It should
thus be apparent that a listener who
moves from one type of supply to the other
will not be scriously affected so far as con-
cerns changes in the unit, except where the
A.C. section is made to deliver a high

g L7
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UNITS

Points of Interest and Importance Regard:

condenser in the earth lead. Tt is usual to
fit this in the mains unit, joining one side
to the H.T. necgative lead and the other
side to earth, and then omitting the earth
connection on the receiver, To avoid the
risk of the above-mentioned L.T. short-
eivcuit it is recommended that this pro-
cedure is adopted, and that the unit is
totally enclosed. whilst an insulated earth
lead is employed. A further safeguard is
to include a small fixed condenser in the
aerial lead, *placing this condenser inside
the receiver eabinet. aud joining it to the
aerial terminal. thus isolating the aerial
lead-in wive.
the mica type. and it should, together with
the previously mentioned condenser,

250 or more.

This candenser should be of

be of
the type designed for use on voltages of

Fig. 4 a simple method of obtaining one
intermediate voltage is shown, whilst in
Fig. 5 the method to he adopted where
more than one voltage is reqgnired is shown.
From the latter diagram it is obvions that
any number of tappings may be taken by
adopting the same scheme, but the total
cwrrent still passes through the resistance
in the positive lead.

Hum Difficualties

The voltage-dropping schemes may. of
course, be applied to either the D.C. or
the A.C. units, and the points marked
positive and negative apply to Fig. | or
Fig. 2. Where a D.C. unit is being em-
ployed and hum is experienced, it is
generally attributable to the fact that the

Voltage Dropping

To obtain the necessary re-
duced voltage from the D.C.
supply a resistance 1inay be
inserted in the positive lead.
This, however. will carry the
full current of the receiver (that
ig, the total of all the valves in
use) and thus it is necessary to
guard ecavefully against over-
heating, and the wattage rating
of the resistance must be care-
fully chosen. This value mayv be
ascertained by adding together
the total anode current of all of the valves,
squaring this figure, and multiplying the
vesultant fignre by the value of the resis-
tance. Kxpressed mathematic-
ally, this is: Wattage equals
1?7 x R. "To obtain various inter-
nmiediate voltages for the detector

INPUT ||

£ vain:

Fig.3.—Similar unit to Fig. 2, but with valve rectification.

smoothing is insufficient, and the rvemedy
is to increase the inductance of the smooth-
ing choke.  In some eases also, an increase
in the capacity of the fixed condensers
should be tried. If these steps are taken
and hum is still experienceg, it may be due
to inductance hetween thé choke and the
L.F. components in the actual receiver.
The only effective remedy is to enclose
the unit in an iron box, and this is a re-
caution which should always be taken in
the interests of safety with any type of

INPUT &= & i stage or the S.G. stage, a poten-
< ;8 e ] tiomcter device is to be preferred,
e g T o as this may also be arranged to
> O- act as a decoupling cireuit and
& l thus prevent instability. In

Fig. 2—A.C. mains unit, showing the additions ——

required to Fig. |

voitage. 'This will seldom be found, how-
ever, in a notmal type of battery eliminator.

D.C. Units

In this type of unit there are two im-
portant poiuts. Firstly, the negative mains
lead is joined direct to the H.T. negative
lead in the wireless receiver. and as in
practically every circuit the H.T. negative
lead is in turn connected to earth, this
means that the negative mains lead is also
earthed. In certain districts, however, the
positive lead is earthed, or some other
scheme is adopted, and thus, should the
unit be used in the form indicated without
any precautions, the mains supply may be
short-circuited. Furthermore. in the usual
type of receiver employing an accumulator
for the L.T. supply. there is also a risk
that the short-circuiting of one of the L.T.
leads to earth mayv introduce the complcte
niains voltage across the L.T. wiring and
thus damage the valves. The first pre-
caution with a D.C. unit is, therefore, to
prevent the mains from being short-cir-
cuited, and this may conveniently be
accomplished by connecting a reliable fixed

Lamp Sockets
CASE  of serious crackling noise

interference was recently investi-
gated and found tu be due lo a loose lamp
Sfitted as a bench light.  The ordinary
lamp-holder intended for suspension by
means of flex is a fairly common component,
but the bakelite (yhe of holder possesses
the drawback that the portion carrying
the plungers may be placed in various
positions, according lo the amount of
thread which is inserted in the rear portion
of the hotder. Thus it may be found that
the lamp may be inserted and will fail
lo light owing to the plungers not louching
the lamp base. If, however, the holder

is screwed far enough il may be found
that the plwigers only just make contact
with the soldered conlacls on the lamp
base and the lamp will thus be free lo
vibrate and contact will be made and
broken thus giving rise (o -noise.  The
resistance of lhe springs on. the plungers
should be fell as the lamp is inserted and
if it goes in easily the holder should be
examined to make cerlain that correci
contact 1s made.

Lining Up Spindles
WHFN using an exlension control or
sub-panel  for  short-wave or
similar apparatus, difficully is sometimes
experienced - in  accurately  drilling  the
Jront panel so that control spindles will
turn smoothly.  This difficulty may usually
be overcome by making use of the flexible
couplers which will take care of any small
displacement and at the same time permii
the slow- motion drive lo operate.
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mains unit. The iron effectively screens
the L.F. radiation (provided, of course,
that it is effectively earthed) and it also
prevents the risk of a short-circuit or a
shock. If hum is experienced after screen-
ing a D.C. unit in this manner, the diffi-
culty may be traced to the actual receiver
and the usual steps should be taken here.

+2

o | S
o

e
L

Fig. 4.—How t0 obtain a lower voltage
output from a single output mains unil.

In the case of A.C. units, the same steps
may be taken, but the condenser mounted
betwecen the valve and the smoothing choke
should not be increased in capacity above
4 mfds. as the output from the rectjfier
will be modified in such a case. A difficulty
sometimes experienced with an A.C. unit
is a type of hum which is actnally acoustic
as distincet from electrical, and is found
to be due to the vibration of the lamina-

;j HT. Battery Eliminators by W. J. DELANEY

tions in the mains transformer ov

| —

Switching

A combination switch is desirable with
a. D.C. unit so as to avoid the risk of leaving
the LT, battery in circuit. Where the unit
incorporates a trickle chargev this is un-
imvortant, as the switch is generally
operated to put the battery on charge

the smoothing choke. A remedy is
sometimes effected by turning the
unit on its side and thus permitting
the weight of the component to pull
ou the holding-down holts and thus
keep the laminations together. If
the bolts cannot be further tight-
ened, a certain eure is to be found
in the simple device of pouring
molten Chattevton’s compound over

HT+3
NN HT + 2
% HT+1 e s
e
.
o

the core, after finding the offending
component by gripping the choke
and transformer core tightly with
the fingers. ‘'I'he usual precautions
against a shock due to touching
two points of different potential
should be taken.

Varying Periodicity

The standard mains transtormer is de-
signed for use on A.C. nwins having a
periodicity of 50 cycles. Thus, unless a
mains unit has been purchascd especially
it must be used on mains rated at 50 cyeles.
There is no objection to using it on mains
having a periodicity higher than this
figure (up to 100 cyeles), but on no account
should 1t be connceted - to 1nains below
50 cycles. If a transformer is used on low
period mains, when it lias not been de-
signed especially for it, it will speedily
break down, and hum will be almost
impossible to eradicate.

Fig. 5—~How to obtain two or more separaie voltages,

and inset, an alternative scheme.

when the receiver is switched off. 1If,
however, no such scheme is incorpovated,
the L.T. supply should be switched on
first, and the H.T. last. When switch-
ing off, the reverse takes place, namely,
the H.T. is switched off first, and the
L.T. last.

Increasing Output

If a D.C. unit of commercial make is
being employed, and the output is be-
tween 100 and 120 volts, the extra voltage
necessary to apply a full 150 volts to the

‘output stage may be obtained by including

an ordinary small H.T. battery in series
with the mains unit.

RECORDING AND PLAY-BACK EQUIPMENT

HE process of home-recording is »
fascinating one, and many amatcurs
have already mniade up rtecorders

which give very good results. There i:,
however, a market for records made at
dances and other public functions, where
individuals may make rccords to keep as
souvenirs, and for this purpose something
more elaborate is required. Oupe of the
main features is constancy of tummtable
specd, and the cutting head mmst be really
well designed if the results are to he worth
while.  We have reviewed several types of
apparatus for this purpose from time to
tinte, and it would appear that in Amecrica
this type of equipment has reached some
rather high levels. One such is illustrated
on this page and is an R.C.A. Vietor unit.
It is complete in itself. containing in the
unit all the components neccessary  for
making recordings of professional quality
and playig them bhack immediately after
completion. The turntable may be sct
for eithier 78 or 33! r.p.m.  The cutting
head is provided with a float stabiliser
which acts as a shock absorber on the
cutting head and thereby assures utmost
smoothness and freedonn from surface
noise in recording. Other features in the
equipment are a high-fidelity ribbon type
microphone with floor stand, motor and
turntable assembly, together with amplificr
for the recording function. A high-
fidelity speaker. veprodneing pick-up and
tone arm are also inenrporated within the
cabinet. A visual voluine indicator assists
control and resulation of the recording

) SR () - 540 - )G D | - ] AL AT | )AL | M | )M S A () (D | - | ) D | AL ) G- |G | } A | O

leve!, and a jack is provided so that head-
phones or a remote speaker may be used
for monitoring.

Other models

There are several similar pieces of
apparatus available in the U.S.A., and they
all appear to make use of the micrometer
rod which guides the recording head along
the dise. This is the most critical part of
the apparatus and
absolute smoothness
of movement is
essential.  Further-
more, the recording
head must also be
{ree from shake or
the effects of vibra-
tion and vet at the
same time should
be capable of being
lifted at any part of
the record where it
may he necessary
to interrupt the re-

F ’////”IW("W

cording. In an in-
strivnent. yproduced
by the TFederal

Recorder Company
two huttons are
mounted on the
head, and by press-
ing these the drive
mechanismm is
rcleased and  the
head may bhe slid
bhack and forth to

any desired point. In this particular
model also smoothness of running the
turntable is assured by using a steel
turntable weighing 35lbs.  Another idea
for turntable reliability is the provision
of a rim drive, enabling a really sound
pivotal systemm to be used in the centre

of the disc aud at the same time
providing a high-speed Iotor with a
very small disc drive bearing on the

wide vim of the turntable, without the
introduction of a series of gears which
might give rise to shake.

A general view of the R.C.A.-Victor Recorder, showing the floal stabiliser.
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INTERESTING EXPERIMENTS—2

Details of the Results to be Expected from the Experiments Mentioned Last Week
are Given Below, Together with Further Suggestions.

T is hoped that the experiments outlined
last week have been the means of
creating interest in some of the

fundamental facts connected with Mag-
netism and Electricity. though the writer
hopes that it is appreciated that it is
impossible to deal with the two subjects
in minute detail, and that the suggestions
offered are only intended to whet the
appetite of the keen experimenter.

Before discussing any further practical

proofs of some of the fundamental theories,
a little attention must be given to the
simple experiments suggested last week,
if only to see if the results obtained corre-
spond to those which should be produced.
For example, there were the tests to
determine the magnetic fields produced
by different magnetic arrangements. If

Fig. 1.—Typical magnetic

fields as indicated by iron

filings and magnets of the
type shown.

these were carried out in the manner
mentioned, the iron filings should have
taken up the formations shown in Fig. 1,
these representing the magnets and
positions depicted in Fig. 1 of the first
of these articles.

“Field ” Diagrams

What facts do these © field’’ diagrams
reveal 7 How does the study of them
help one as regards electricity and radio ?

In answer to the first question, it will
be noted that the filings take up very
definite lines and these lines actually
represent tle area or position of the
magnetic lines of force produced by the
magnet. It will also be noted that these
lines are more dense in certain parts than
others, and this gives actual proof that the
magnetic ficld is stronger in those parts.
In each case it will be observed that the
lines of force are stromgest nenrest the poles
and gradually weakens as the distance is
increased from the poles.

The lines take up asymmetrical formation
from one pole to another, showing that
attraction takes place between the two
poles. There is, however, an exception
to this, and it is one which proves one of
the elementary rules connected with
magnetism. Did you notice the field
produced when two bar magnets are placed
end on to each other with like poles
adjacent ? The diagram is shown in
Fig. 1, and it should be noted with care

as it is an example of the exeeption
mentioned above. It will be seen that the
magnetic lines of force tend to repel each
other; the iron ftilings do not take up a
syntmetrical path from one north pole
to the other but the field of cach tries to
forece the other away and practically
produces a neutral zone in the centre.

This, then, is but one example ol the Law
that ““ like poles repel one another and unlile
poles attract one another’’  This Law 1s also
verified by the suggestions given for experi-
ment No. 2, only in this instance a physical
indication 1s given, as it will be possible
to feel the attraction or repulsion between
two magnets according to whether their
adjacent, poles are alike or unlike.

There was another item with No. 2,
namely, the force or rather the attraction
offered by two similar inagnets com-
pared with one. Without going
mnto details, at this stage, the fol-
lowing approximate resnlts should
have been obtained. When two
similar magnets, alongside each other
and with their like poles together. are
used to pick up a metal object, it
will be found that they will lift
roughly 1.5 times the weight of
one alone. More about this iater.

Experiment No. 3

This dealt with the first step to-
wavds magnetic nduction, and the
following results should have been
obtained.

Wheu the bar magnet and the soft
iron bar were located as shown in
Fig. 2 of last week’s issue, iron
filings should be attracted to fhe
iron bar without the magnet actually
touching it, thus indicating that
magnetism had been induced in the
iron through the lines of force of the
magnetic field produced by the magnet.
What happened as regards the polarity
of the iron bar ? Did you prove or forniu-
late the Law which states that ‘ a nagnet
induces opposite polarity in the end of the
nretal bar uearest to it, and similar polarity
at the far end’’? For example, if the
north pole of the magnet is nearest the
iron har, then the other end of the bar will
become a north pole.

TO GALVANOMETER

Fig. 3.—This experiment should be treated
seriously, as it will have an important bear-
ing on future work.

By L. O. SPARKS

Electrical Experiments

The suggestions made under this heading
were intended to make the experiment r
observe some practical indications of the
magnetie field produced around a coun-
ductor when it is carrying an electric
current, and to show the relation between
the field produced and the direction of the
current flow. There is a very old rule,

Fig. 2—The field produced around a con-

ductor when carrying an electric current.

which was expounded by the noted scientist
Ampere, which read something like this.
“If an observer can imagine himself to
be swimming in the conductor in the
direction of the current flow, with his face
turned towards the compass needle (that
is, when carrying out the suggested experi-
ment with the wire over the compass),
thenthe north-seeking pole willturntowards
his left hand.” Did you get actual indica-
tion of Anipére’s statement ?  Of course,
when the wire was placed under the com-
pass, vou must imagine that you are swim-
ming on vour back.

When the conductor is placed in a loop
over and under the compass. the Law stil)
holds good, but it will be found that as
both paths produce the same resultant
effect, the needle deflection is greatly
increased.

The remaining suggestion in No. 4 was
one which would prove the presence and
formation of the magnetic field produced
around a conductor as soon as a current
was flowing through it. If the filings were
small and the paper lightly tapped, they
should take up the formation shown in
Fig. 2, which is a series of concentric
circles around the wire.

We are now only left with experiment
No. 5, which concerned the two spiral
coils of wire. From the previous experi-
ments we have seent that an electro-magnetic
field is produced around a conductor when
it is carrying a current, therefore, with
the two coils in question, it is possible to
observe other resultant effects which
ultimately play a very important part in
electrical and radio work. )

When the coils are connected in series 1n
such a manner that the eurrent is flowing
in the same direction in each coil, it should
be possible to notice that aftraction takes
plaec between the two windings. If, how-
ever. as suggested last week. the con-

(Continued on page 144)
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BATTERY ALL-WAVE|
S.G.3 CHASSIS ruy testea

and with all Valves £3'1 9'6

Carr. Paid

This is a powerfu
3-valve 3 -stage
mnodel for all-worid
reception. with
VMHF Pentode,
High-efficiency
Detector and Har-
ries distortionless
output pentode.
Balanced and

station-
named scale. Ample
volume, but low H.T.
consumption. Size 11}
w., 94in.

in.

- h., 8iin. deep,
Wave-range Fully tested, ready for use.
18-2000 metres. Price 79/8. Matched P.M.
oving-coil Speaker 25/- extra,

COMPLITE RECT lVl< R. Above chassis and matched

tone—compensated P .M. moving-coil speaker housed in

modern upright consolette table cabinet. Ready to play.

Cash price (excluding batteries). £6.6.0, carriage paid.

91 SPECIAL OFFER. Sunilar te above.

I:z l All-w ave Battery 5.G.3 chassis with wave-range
- of 14 to 2,000 metres, screened coils, S.G.,

and Pentode output. but with aeroplane type clrculax

station-named dial. Complete with all valves, 69/

fully tested. Please order early, carriage paid,

PRACTICAL WIRELESS

IMPORTANT CHASSIS OFFERS!—

- To Save £££’s—ACT WISELY and Order Your Radio Now!

HOW TO ORDER

Note No. of re- EASYWAYOuh-u

cAs quired item.
value of goods and
Chassis or Receiver and lm lance on approved

forward covering remit- orders can he spread over
tance. a period of 3 months,

Latest in All-Wave All-Mains

'3 | 6-Stage S/Het R/Gram

Chassis. Fully tested with all Valves.

Here is a  splendid
£5:19:6

opporiuuity to replace

that old Radio or Radio-

gram chassis. This
[\ modern 5-valve 6-stage

all-world reception on

% 18 to 2,000 metres and
(2 speaker reproduction
leaves little to be de-
sired. A.V.C., Tone and
Volume controls. Metre
and station-named illu-
minated dial, 3 watts
output. P.U. sockets.
Size, 11iin. wide, $4in.
high. 8}in. deep. Fully
tested and fully guaran-
teed. Complete with all
“valves. ready for use on A.C. 0

Battery and A.c. AMPLIFIERS

Battery 4-Walts Model.

Specially designed for P.A. work
and home use where a maximum of
4 watcs amplification is required.
Wide sound range and employs 4
valves with push-pull output.
Connections for microphone
4 and pick-up. Suitable also for
/] boosting up the volume of
existing radio. Complete with
4 valves, lready for use. 59/6

Cash price. Carr. Paid
A.C. T-WATTS MODEL Undistorted out-
put 7 watts. Suitable for large halls and outside
sound range of 500 feet radius. 4 valves with push-pull
output. For mike or gramophone reproduction.
Complete with valves, ready for use, Carr. rd. £3.17.6
Matched Eneu:ised Speaker for handling 7 watts

D.C. 200,2;0 volts, Cash price. £5.19.8. \lalchod
energised  speakcr, £1.7.6 extra.

E RECEIVER. Employing above chassis,
housed beautiful upright Walnut veneered table
cabmet with high-fidelity speaker fitted. Ready to
play fon A.C. C. supplies. 200/250 v. Fully

or D.
‘yaranteed. Cash price £8.15.0.
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—Powerful ALL-WAVE g3
Fully Tested

Complete RECEIVER

model with a

fine all-wave

pleasing tone and ample vol-

ume. Wave-range 14 to 2,100 E

dial. Tone-compensated full- B

size moving - coil _ speaker,

cabinet, hand-polished. size 18iin. high. 16in

wide, 1lin. deep. A real bargain for the draw-

ready for use, Cash price (less batteries only),

5 gns. Carriage paid

A.C. version of offer No, 2, Wave-range 18-2,000 metres.

Powerful 4-valve circuit guaranteeing all-world.. all-
Chassis size, 11}in. wide, 8iin, high, 9in. deep.
Sensxtxvu‘.y and volume controls, /

F. J. CAMM’S P.B.4

Battery.version of the popular7-stage all-wave surerhet

tuning, Fully tested and complete with all valves

as rillustrated. Matched

PLETE with all Vaives
Assembled
which bhas sold in thousands. Wave-range 18-2,000
P.M. speaker, 25/- extra.

BATTERY SG3EZ
Super S.G.3
£9:3s.
performance,
metres. Easy-to-read | station EN
Superb contrastingly veneered walnut table
ing-room or emergency use. Fully tested and
A.C. All-Wave 4 CHASSIS
wave listening. Output 3 watts, P.U. socket,
IJ Carriage naid
Chassis,
metres, Manual all-wave and 6-Station push-button
Carriage
arniaze £§ b,

Unbeatable A Ca Offer:
| BANDPASS SG4 CHASSIS
mhave we offered such a *

Fuily Tested comnlete wnh all valves,
Complete A.C. 4-valve chassis, :ens:

55 &3
tiveand selective, Wave-range 200-2,000
metres, illuminated scale. 3 watts
output. Pick-up sockets. For radio or radiogram. With
all valves, fully tested. Price, carriage paid. 65/-.
Requires 2,500 ohm speaker, available nt 27/6.

® CALLERS. When in Town make a special
point of visiting a PETO-SCOTT Branch. See

output. £2.15 extra.

PETO-SCOTT Co. Ltd.,

and hear these Radios on demonstration.

71, (PrW8) City Road London, E.C. Tel. Clisso!d 9875
41, Migh Holborn, W.C.1. Tel. Holhorn 3218

press - button
tuning., With
all valves,
ready for use
on A.C. 200250 v,
supplies.
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ECONOMY IN
CONSTRUCTION

Economy in the Purchase of Components Can Often be Practised Without
Sacrificing Efficiency. How this May be Done is Explained in This Article

HE question of cost is always an
important one with the constructor,
and he is alwavs prepaved to

study means of reducing it. Trouble is
the inevitable outcome of thoughtless
““economy,” but it is frequently possible
to prune the component specification
without any consequent loss in efficiency
of the finished receiver. It should be made
perfectly clear that this does not apply to
Pracricat. WireLEss Guaranteed Designs,
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L ECOUPLING
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Fig. 1,—It is sometimes an advantage to re-
place the det. H.F. choke with a fixed resistance
as shown by the dotted lines.

since these are always prepared with the
question of economy -well in mind. But
when making a receiver to a conventional
circuit it is generally well worth while to
study it with care with the idea of eliminat-
ing non-essential parts.

The Reaction Choke

A good, though very simple and well-
known example, is in connection with the
H.F. choke used in the anode circuit of
the detector valve. This is frequently
referred to as a reaction choke, because its
main purpose is to prevent high-frequency
currents from fowing into the low-frequency
circuits, so that theyv can be usefully
employed for feeding-back into the grid
circuit. A skeleton circuit diagram to
illustrate this point is given in Fig. 1. In
this case ordinary L.T.-transformer coupling
is used between the detector and L.J.
valves, and the primary winding of this
frequently has a sufficiently high inductance
to provide an effective barrier to H.F.
currents. In consequence, it might be
found that results are unchanged if the
choke is short-circuited or removed from
the circuit.

This might not be the case if the trans-
former is a cheap one having a fairly high
self-capacity, or even if it is a good one
with a fixed condenser permanently con-
nected in parallel with the primary, and
huilt into the case. 1In bmilding the set,
however, the choke might be omitted
unless and until it is found that reaction
control is very erratic or that oscillation
cannot be obtained.

A Resistance “ Stopper ”

Even then it is very often sufficient 4o
replace the choke by a non-inductive
resistance (which can be a sixpenny

1-watt type). This is shown in broken
lines in Fig. 1, where the resistance has a
value of 15,000 ohms. The arrangement
is nearly always satisfactory because the
resistance provides a sufliciently high
impedance to H.F. When this idea is
employed it should be remembered that
the resistance will reduce the voltage
normally applied to the anode of the
detector, valve ; to compensate for this it
might be necessary to reduce the value of
the decoupling resistance by 15,000 ohms,
or to use a higher voltage tapping for the
detector H.T. lead.

When a resistance-fed transformer is
used for coupling purposes, as in Fig. 2,
the choke iy generally unnecessary, and
can simply be omitted, because the coupling
resistance provides the necessaryimpedance.
In the case of a superhet, where reaction is
not employed, it might be found better to
connect a .0003 mfd. fixed condenser be-
tween the anode and earth, as shown in
broken lines. When reaction is employed,
a condenser in this position, but with a
lower capacity, should be tried.

HTF

H7=
| BRIy 3

Fig. 3.—The usual metho_;li of feeding the screening
grid.

The S.G. Potentiometer

Another case where a small bat not
insignificant saving can be effected is in
the case of the fixed potentiometer used to
feed the screening grid of an S.G. or
variable-mu valve. The usual arrange-
ment is as shown in Fig. 3, where two fixed
resistances are connected in series between
H.T.+ and H.T.—, the feed to the valve
being from the junction of the resistanees.
A fixed condenser is also used between the
screening grid and earth, to act as an H.F.
by-pass. Yet another practical cssential
iz that a three-point on-off switch is
required to cut the potentiometer out of
cireuit when the set is not in use.

The simplification to which reference is
being made is illustrated in Tig. 4. Here
it can be seen that the detector valve and
its decoupling resistance are together used as
the S.G. potentiometer, whilst the S.G.
by-pass condenser also serves to decouple
the detector. Furthermore, the three-point
switch is replaced by a two-point com-

7 Octoberﬁ 28th, 1939
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Fig. 2.—It is possible sometimes {0 dispense with

the H.F. choke—especially when using R.C. or

resistance- fed transformer coupling.  The choke
may be placed at the point marked X.

ponent, because there can be no passage
of current through the  artificial” po-
tentiometer when the L.T. current to the
valves is disconnected. In nearly every
case this arrangement proves perfectly
satisfactory, provided that the detector
valve and decoupling resistance can be
chosen to provide the correct screening-
grid voltage. It is generally satisfactory
to apply a voltage of about one-half the
anode voltage to the screening grid, which
means that if the A.C. resistance of the
valve and its decoupling resistance are
approximately equal, the correct conditions
apply. Actually, the valve should provide
rather a greater resistance than the de-
coupling resistance to allow for the current
passed by the screening grid. Consequently,
when using a typical detector valve having
an A.C. resistance (often referred to as
impedance) of 18,000 ohms, it would be
correct to use a decoupling resistance of
15,000 ohms, although the difference in
performance will rarely be very great if the
value is increased up to 20,000 ohms.

A practical point which should be noted
is that the combined decoupling and
by-pass condenser should be placed close
to the S.G. terminal of the H.F. valve-
holder, and should have a valuc of not less
than 1 mfd. The condenser should, of
course, be of the non-inductive type.

By-pass Condenser Capacities

Whilst dealing with H.F. by-passing and
decoupling it is worthy of note that con-
densers of unnecessarily high value are
often used, with the result that the cost
is made higher than it need be. All by-pass
condensers in the H.F. circuits (S.G.,
variable-mu potentiometer, grid bias and
anode circuit) can be of .01 mfd. This
might come as a surprise to many of those
constructors who habitually use com-
ponents of about 1 mid. But when it is
remembered that a .01 mfd. condenser
offers a resistance of only about 25 ohms

OE COURLING
£ BY-PRSS

cCoNDS
SAWS |
LT
& " o—
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Fig. 4.—A detector valve and its decoupling
resistance may providg a potentiometer as shown
ere.
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at 600 kilocycles (equivalent to 500 metres),
or of about 11 ohms at 1,500 kilocycles
(200 metres), it is evident that such a
capacity is adequate. It is important,
however, that the condensers be almost
completely non-inductive, for otherwise
the effective resistance will be considerably
greater.

This explanation should not be con-

PRACTICAL WIRELESS

second choke, on the other hand, must
have a high inductance, but need carry
only a light cwrrent. Thus it would be
possible to cmploy one choke rated at,
say, 10 henries, 100 mA. and another
rated at about 30 henries, 15-20 m.3.  The
two components can generally be bought
more cheaply than a suwle one rated at
30 henries, 120 mA.

SO H._IZO /A

70
SHOOTHING | RESTIFIER
CHOKE _
Fig. 5.—An cffective
s ) simple smoothing
™ s scheme, using .a good

L.F. choke.

sidered as applying to the detector de-
coupling condenser, which has to deal with
low frequencies, because the effective
resistance of a condenser increases very
rapidly as the frequency is reduced. For
example, the resistance offered by a .0l-
mfd. condenser to a current at an audio
frequency of 1,000 cycles is something like
16,000 ohms. A I-mfd. condenser, on
the other hand, shows a resistance of only
160 ohms in the samme conditions. and this
is low by comparison with the resistance
of the daroupling resistance—as it should
be if the condenser is to act as an easy
by-pass.

High-tension Smoothmg

The H.T. supply section of a powerful
mains receiver or amplifier is, of necessity,

!B ff T

An alternative system which is often
valuable consists of using a single low-
induetance, high-current choke for smnooth-
ing the whole supply. and using resistances’
f01 smoothing the supplies to the individual
pre-L.F. valves. This arvangement is
doubly useful when a considcrable voltage
drop is required in the supply lines to
the earlier valve stages. Separate resistances
and condensers are used for cach of the
valves, but these would probably he less
expensive than a good choke, whilst
proving equally effective, and sometimes
noticcably more so.

There are many other parts of the |

circuit in which economy can safely be
practised, if the principles outlined above
are studied before construction is com-
meneed.

X0Mn 15-20m/R
. o
70 | ————
RECTIFIER
10 HENRIES . .
100 rmyA ) Fig. 6.—By using
) s two chokes, as shown
here, cost is reduced
but efficiency is nol
impaired.
1 P
—— 3
§ i :F‘4Mfds/ =
i |

expensive, but a saving can often be
effected here without any loss of efficiency.
One of the most expensive components is
the smoothing choke shown in Fig. 5. If
this is to provide adequate smoothing
for the H.I. and deteetor circuits it must
have an inductance of not less than about
20 henries. But a choke having this
inductance and capable of carrying a
current of, say, 120mA is very costly. In
many instances the choke ean be replaced
by the field winding of an energised moving-
coil speaker, when the question under
consideration scarcely arises. But when
for any reason it is proposed to use a
permanent-magnet speaker, or when the
resistance of the speaker coil is too high,
it is cheaper to use two chokes, as shown
in Fig. 6. One of these is used simply to
supply current for the L.F. stages, whilst
the other is for the other valves in the
set.

The first-mentioned, choke must carry a
comparatively heavy current, but need
provide only a modest degree of smoothing ;
thus it can have a low inductance. The

wT=
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N.T.S. BARGAINS

Secure Yours Now
——FAMOUS-NAME

5-V. Junior COMMUNICATION
| A.C. SHORT WAVE RECEIVER
A Specia! Re- .

ceiver with a
| continuous
wave-range of
1 to 550

metres for
listening-in to
present-day
important
short-wave
hroadcasts.,
Covers B.B.C.
Home Service
transmissions.
Powerful 5-valve superhet circuit
with bandspread tuning A.V.C,

and B.F.0. on/ofl switches. Built-in high-fidelity
speaker and jack for 'phones. A famous-name re-
| ceiver which we can offer, only while our stocks
remain, at an unbeatable cash price. Fully tested

and guiranteed. PRE-WAR PRICE £9

Ready for useon
Deposit of £2

all A.C. supplies, 200/250 v. Terms :
with order. balance in 4 monthly payments of 38/6.

$ MOST LINES PREVIOUSLY
| | ADVERTISED—STILL AVAILABLE

VALUABLE Radio PARCELS e gNaTlS;I
component offers. each parcel containing variable
condensers, coil fixed resistances and condensers.
knobs and a brand new cadmium-plated steel
chassis, universally drilled, size 14} x 7} x
Bargain 5/- only plus 1/- for special pack- 5/_
ing and postage.

S.T. 900 PARTS—We can still supply all com-
ponents for building and replacement purposes.
Send list of your needs for prompt quotulum

BATTERY 5-V. S/HET CHASSIS—

Amazing bargain in replacement chassis. Employs
highly efficient 5-valve superhet circuit. seven
stages in all. economical H,T. consumption pro-
vided by the use of Class B output. Wave-range
200-2,000 metres, station and metré-calibrated scale.
Chassis size 12ins, wide. 8}ins. high. 9!lns. deep.
Supplied complete with al! valves, fully tested and
ready for use. BARGAIN 72'8. Carriage paid.

NEW TIMES SALES €0. 5. anoone S s
'Phone : City 5516.

Est. 1924,
LISTS FREE ! esweroosswoomes

CL02X

SAFEWAYS ADAPTORS

You can use your Radio and other electrical
appliances in any room and serve their full
benefit throughout your home by fitting a
SAFEWAYS Adaptor in your existing lamp-
holders.

To nullify the depressing effects of the
““ Black-out ** fit a SAFEWAYS adaptor with
a low-wattage lamp in the branch outlet and
the usual lamp in the other. You can then
enjoy normal lighting knowing that, should it
be necessary, dimmed lighting can be switched
on at a moment’s notice.

This particular arrange-
ment can also be used as
a nightlight for children or
invalids, but is
merely one of
many ways in
which SAFEWAYS

can increase the
convenience of
your  electrical

installation
—quickly, cheaply
and safely.

ASK YOUR
DEALER FOR
“SAFEWAYS”

Single Switch, 1/10 ; Double Switch, 2/3 ;
Cord Control 2/6 each.

A CLIX product made by :—
BRITISH MEGHAI:}%AL PRODUCTIONS

1, Church Road, Leatherhead, Surrey.
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ELECTRADIX=—

THE MORSE CODE. You mut learn
to send and read Morse. MORSE PRACTICE
SETS are cheap. No. 1 Sound. Key and Buzzer on
base. 3/-. No. 2 Light. Keyand Bulb on base. 2/-. Ne.
3. Combination Set for Sound and light Key. buzzer
and bulb on hase. 7/-.

KEYS for MORSE. Well balanced Morse Keys. plated
brass bar. bakelite base and terminals. etc.. 4'6. as-
sive Buzzer. 1/-, With these and your pocket battery
you can signal distant line to pair of 3/9 Sullivan 'phones
Superior Model Keys, 7/6. A few Government long-lever
Keys. used spares for transmitting. 10/8. No. 1. R.AF.
Signal Keys. massive balanced bar with adjustments.
wood base, khaki tinish, 12.

Enclosed Army type, Key w.. unused For heavy work.
14/6. Brown’s Key. hlghest possible grade. police
patrol type. Few only. 4

POCKET HLEADPHON W.D. all
leather headband strap and cords. 2/6
pair. Wireless type. with aluminium
headbands, 3/9. 4.000 ohms, 4/8.
LISTENING MIKES steel-clad Elec-
tradtx indestructible ; are ears outside
your dug-out.

MORSE RECORDING OF WIRELESS SIGNALS.
These well-known service paper tape inkers record
messages on any wavelength at speed. Recorders add
enormousiy to interest. Magnificent British work,
mahogany drawer containing tape reel. a Portable en-
closed Field Service type. unused. £7/100.

THE P.W. 30/- THREE. Fitted Cabinet with varia.
Condensers and Wiring, 10/6 to callers. or packed and
post, free, 12/6. A great bargain
HOME SOUND REC h) ILD IEN G _at low cost
The FEIGH RECORDER
fits any Radiogram, positive
drive, worm gear and rack.
Complete. ready for use, only
37/6. Super Feigh Fidelity
Set, 42/6. 'Tracking Gear
only. 21/-. Either 3/3 doz.
metal blanks can be used or
the glass-coated simplets,
10in.. 3/- each, Pre-ampli-
fiers for Recording Mikes,
1-valve Battery Model in
Mains pre-amplifiers, with valve

-

=
[

A.C.
rectifier, steel-cased model, 60/-.

cabinet, 25/-.

DIX-MIPANTA VEST POCKET
T E A wonderfully versamle
moving-
service on A.C. or D.C. jobs.
jecting terminals. THREE ranges of

: 0-7.5, 0-150, Used for

MPS, reads : m.a., and 75
m.a. In black bakelite case. Measures
only 2in. by 2!in., with pair of test leads
and plugs. Leaflet “ N ' gives full
information. 19/6
TITERMOME . Panel 2kn. dial, 5ft. ether tube
for distant mdlcamng reading 0 to 100 deg. Cent., 7/6.
Cambridge, 10/6. FOURNIER THER‘WOMETFRS by
Cambridge Instrument Co. 4in, dial, 10-100 deg. Cent.
Fitted adjustable elecbnc contacbs
YOU MUST KEEP YOUR BATTE
Bmteu Lh.\rf:mg on A, (. Mains.
DAY w keeD your battery fit without attention.
Modecl MAG. 100/250 wvolts A.C. and D,C. 6/8 volts ! am
15/-. ML Bg, 1 /’225%0 volts to D.C. 6/8 volts 1 am
-. Mo

%g;- .\10(|¢-l \/1)12 100/250 volts to 12 volts il am
32/-, Ditto, 12 volts 2 amps with 6-volt tap. 55/-

110/,
AR P. PETROL ELECTRIC
GENERATING SETS for nght-
ing and Charging. 1 kWw.
S.T.. Petrol Electric Sets, 500

watts, ' 2-stroke’ 1,000° r.p.m.
water-cooled 1 h.p. 1 Gyl
engine on bedplate
D.C. Dynamo, magneto-igni-
tion, fuel and oil tank, £18.
5/~ EMERGENCY PARCFLS of useful
and apparatus, 10lbs. for 5/-. Post Free.
Don't forget to send for
Latest Bargain Iist “‘ N.”
218, Upper Thames Street, London, E.C.4
Telephone : Central 46]]
This book will keep
By LEONARD CROCOMBE
together in one volume. The author, an acknow-
ledged expert, bas searched the world for jokes,
and has selected here 600 of the best.
GEORGE NEWNES, LTD.
(Book Dept.),
TOWER HOUSE, SOUTHAMPTON ST., LONDON,

coupled to 50/70 volts 10 amps.
‘stand-by elbctricaland radiorepair material

ELECTRADIX RADIOS

you cheerful for hours!

Chockful of the most hilarlous jokes ever put
3 , 6 From all Booksellers,
or by post 3/10 from the Publishers
£.2

dlr‘eyct |
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INTERESTING EXPERIMENTS—2
(Continued from page 140)

nections are now modified so that the
current i1s flowing in difterent directions
i the coils, then it will be noted that yepul-
sion is produced and the coils try to
force themselves away from cach other.

For this simple experiment. the follow-
ing can be deduced : *“ When two parallel
currents flow in the same direction through
conductors, they affracl one another but.
\v}len two parallel currents How in opposite
directions, then they tend to repel one
another.”

3

TO GALVANOMETER

i

A

iy
i

i

=

7

=

/

Fig. 4.—These two experiments should be carried
out carefully and every consideration given to the
results produced.

Induction—Experiment No. 6

From the above, it is quite a simple
matter to take the experiments a step
further to bring us into close contact with
an application which is widely used.

With some soft iron wire, which ean be
bought by weight in different lengths,
form an iron ring having a, diameter of,

say, 34 to 4in. with a thickness of 2 fin.

sind the metal ring with strips of paper or
insulating tape mld then wind on it two
separate coils as shown in Fie. 3. Wire in
the neighbourhood of 34 S.W (.. (Il)bll](lted)
should be used. and each coil should consist
of two or more layers. The actual number
of turns is not critical so long as each coil
is approximately the same.

To one winding connect a simple galvan-
ometer or low-reading mA meter. and to the
othier the dry battery used in the previous
experiments. Contact to the battery should
be made by flicking one of the conneeting
wires on to one of the termiunals and the
behaviour of the meter should be noted.
It a set of laminations from an old L.F.
transformer is handyv, they can be used in
place of the iron wire provided that the two
coils are wound on suitable hobbins to fit.
Proceed further with the above test by
making one coil larger or smaller than
the primary, ie., the one connected to the
battery, and note different vesults.

Experiment No. 7

Wind a small solenoid coil on a piece of
cardboard tubing which has a diameter
sufficient to allow one of the bar magnets
to be loweved into it as shown in Fig. 4,
and connect the two ends to the galvan-
ometer. Lower the magnet slowly into the
coil; remove it slowly and then repeat
these two movements with the magnet
reversed, i.e. the other pole entering first
and note the galvanometer readings.

With the same solenoid coil, repeat these
experiments  with the magnet repluced
with another solenoid wound on a coil
former which will pass freely into the first.
Connect as shown in the second diagram
of Fig. 4.

The results produced by the above
practical experiments should be noted with
care as the tull purpose of the tests will be
important in the future undevstanding of
many components most intimately con-
nected with vadio.

Club Reports should not exceed 200 words in length

aud should be received First [Post each Monday
morning for publication in the foflowing weel’s issue,

STOURBRIDGE AND DISTRICT RADIO SOCIETY
Hon Sec. : Donald Rock (G8PR), 4. Linton Road,
0Old Hill, Stafs.
HT above society is now ‘temporarilyv QRT. the
reason being that several members ave [serving
in the R.A.F. Notice will be given when the society
re-starts its activities.
SLOUGH AND DISTRICT SHORT-WAVE SOCIETY
Secretary : k. A. Sly (G4MDXR), 16, Buckland Avenue,
Slough.
Headquarters : Toc H Headquarters, William Street
Nlough.
Meetings : Alternate Thursdays at 7.30 p.m.
T othe last meeting held on October 12th, 1939,
a tatk was given by Mr. Gilbert (2DDG) on
Life in thie Royval Corps of Signals. Members still
continne to produce Jogs {or the research wroip which
is concentrating its activities on the 28 Mc,gband. 1¢
was proposed at the meeting that memhcl should
make a point of listening to WA regutar with a
view to recording the period of fading. ete.. on that
transmission. Morse practice was held as usnal. and
proved very interesting. A ver: snceessful  junk
sate was held and provided some v lively bidding.
At future meetings we hope to ¢ outnmw the =eries of
lectures on * Measuring Ligquipmeut,” and also tallks
on receiving equipment. New members are still
wanted. and will be given a great welcome. Our
meuthership is still increasing steadiky despite un-

favourable conditions.

ARE YOU A
MOTORIST ?

B P SR PP ORPORPAP P

OW that petrol is rationed it is
essential that every step shounld be
taken 1o ensure that maximuam

mileage per gallon is obtained. and apart

from the simple overhauling of the engine
there are a number of other steps which
may be taken to obtain this desirable end.

The fact that *““ Pool ” spirit is different

from the standard to which your engine is

accustomed will also affect running. and
tlius there are gnite a muuber of important
points which must receive attention if the
greatest economy in running i8 to be
effected. QOur companion paper, Practical
Motorist, has produced an intormative
boollet entitled ** More Miles per Gallon,”
in which this subject is very fully dealt
with, and in addition to mechanical schemes
for improving engine efficicney, such as
carburettor tuning and so on. it deals with
various chemical devices for improving the
effeetiveness of the mixture. The book
may be obtained from booksellers and
newsagents price 1s., or direct from the
offices of the publishers, Messrs. George
Newnes, Ltd., Tower House, Southamnpton
Street, Strand, London. W.C.2, price ls. 2d.

TR e
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LATEST PATENT NEWS

Group Abridgments can he obtained from the Patent Office, 25, Southampton Buildings, London,
C.2, either sheet by sheet as issued on payment of a subscription of 5s. per Group Volume or in
bound volumes, price 2s. each.

Abstracts Published.

BUILT-IN FURNITURE.—Campling, G.,
and Radio Furniture and Fittings, Ltd.
No. 507285.

Service hatches, wireless receivers, re-
frigerators, sets of drawers, and other

domestic appliances are in the form of
are removably

rectangular units which

mounted within one or
more rcctangular com-
partments of a frame 2,
Fig. 1, which is bnilt
into- a wall 1 and which projects into
the rooms on both sides of the wall. The
frame shown is divided into thrce com-
partments by partitions 3, and each com-
partment is adapted to receive a unit 9
which may be fitted with drawers 10a, or
other equipment.
Each unit may be
divided by partitions
into a number of
rectangular compart-
ments employed for
different  purposes.
Sockets 8 may be
fitted to the frame 2
for power supply and
for theaerial whenthe
frame is fitted with
a wireless or television receiver. As shown
in Fig. 2, a wircless sct 30 is mounted within
a unit 9 in rollers of slides 16 which are
mounted to slide within guides 45 fitted to
the inner walls of the unit 9.
THERMIONIC VALVES.—M-O Valve Co.,
Ltd., and Aldous, W. H. No. 507119.
In a thermionic valve wherein separate
anodes 3, 4 (Fig. 3) surround a common
elongated cathode 1. the anodes are
supported by four or more wires 5, 6, 7,

8 (Fig. 4); each anode is supported by at
least two wires, but no wire is attached to
both anodes. As shown each anode is
attached to two wires on one side of the
cathode but each anode mav be supported

by diagonal- 14
ly disposed 7 5\ —61 /
=ty

wires. A
mica spacer
9 is provid-
ed between
the anodes
to brace all
the wires and
end spacers
14, 15 are
also used.
A plurality
of such
systems may be mounted in one envelope.
AERIALS.—Marconi’s Wireless Telegraph

Co., Ltd., and Bohm, O. No. 508048.

A directive aerial consists of two adjacent
conductors, closely coupled by the radi-
ation and energised not in phase-opposition
but in phase-quadrature at one end, the far

3

Y S

s/ g

Fig. 4.
Fig. 3.

- - f— . —

end of one conductor being directly earthed,
whilst the far end of the other is left
“open.” As shown in Fig. 5, the parallel
wire W2 takes the place of the surge
impedanece, through which the known type
of aerial W1 1s usually earthed. In

AN I () ) ) () |} ) ) () S (- | ) S (- (| |} S (| iy { D ) D | e { - )

NEW PATENTS

These particulars of New Patents of interest
to readers have been selected from the Official
Journal of Patents and are published by per-
mission of the Controller of H.M, Stationery
Office. The Official Journal of Patents can
be obtained from the Patent Office, 25, South-
ampton Buildings, London, W.C.2, price Is.
weekly (annual subscription £2 10s.).

Latest Patent Applications.
26687.—Electrolux, Ltd.—Devices for
preventing interference with radio.
Sept. 27th.

26435.—Hewett, A. B., and Head. A. G.
—Aerials, etc., and earth systems
for television. Sept. 22nd.
26627.—International Broadeasting Co.,
Ltd., and Modrey, H. J.—Loud-
speaker projectile. Sept. 26th.
26441.—Lemon, C. G.—Wireless-trans-
mitting and receiving acrials. Sept.
22nd.

26515.—Philips Lamps, Ltd.—Tuning
mechanjsin of  radio-receivers.
Sept. 23rd,

Ll A D | ) ) - - )1 | D |\ | | -
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26608.—Philips Lamps, Ltd.—Devices
for controlling the speed of a
rotating body. Sept. 25th.

Specifications Published.

512716.—Murphy Radio, Ltd., and
Wedge, H. F.—Construction of
television receivers.

512575.—Lajta, M., and Nekolny, K.—
Method of and apparatus for
signalling the nature of the place
of origin of radio-broadcast trans-
missions.

512576.—Lajta, M., and Nekolny, K.—
System far signalling and indieating
the nature of radio-broadecast trans-
missions.

512741.—Fabbrica Italiana Magneti
Marelli.—Non-spilling electrical ac-
cumulators.

Printed copiecs of the full Published
Specifications may be oblained from
the Patent Office, 25, Southampton
Buildings, London, W.C.2, at the uniform
price of 1s. each.
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Fig. 6, the wires W1 and W2 similarly
replace the surge impedance which usually
bridges the two ends of the diamond ”
type of aerial W1, W2 the ends now
being directly connected together. In
Fig. 7, the lower “ herring-bone” leads
W1! and W2! are directly connected to-
gether, instead of through the usual surge
impedance, the place of which is taken by
the upper pair of leads W1, W2 with
“open” ends. The wires are energised
at T1, T2 in phase-quadrature. The arrauge-
ment avoids the ohmic Josses which occar
when the aerial circuit includes a termin-
ating surge impedance.

A.R.P. GENERATING
SET

NCLUDED in the various schemes for
Air Raid Precautions are cmergency
lighting plants. There are several systems
available in this direction, and many
people are using battery or similar storage
plants for the purpose. A petrol or gas-
driven generating plant is obviously & very
useful piece of apparatus, and Messrs.
Electradix have a number of these for sale.
The illustration shows a 500 watt set which
delivers 50 volts at 10 amps. This has a
1 b.p. engine running at 1,000 r.p.m. and
the consumption is 7-8 hrs. per gallon of
petrol. The overall dimensions of the base
are 30in. by 15in. and the height is 30in.
the total weight is 325 1bs. Lubrication is
by the petroil system using } to } pint of

A compact | h.p. genera-
ting set supplied by
Messrs. Electradix.

oil per 2 gallons of petrol, and this lubricates
every part of the engine without attention,
A silencer is fitted and the dynamo is of
the direct-coupled type, shunt wound and
rated at 500 watts, giving 50 volts up to
10 amps, or 70 volts for charging purposes
up to 7 amps, 1,000 vevs.
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| JOIN NEWNES’
PRACTICAL GROUP!

PRACTICAL MOTORIST
The owaer-driver’s journal which tells you how to
repair, overhaul, and obtain the best peiform-
ance from your car,
3d.—Every Friday.

PRACTICAL MECHANICS

The only Englislh journai of its type. It deals
with every branch of Science, Mcchanics
Invention, Model-Making, Chemistry, Astron-
omy, Photogmphy, Television.

6d.—Livery Month.

THE CYCLIST
The leading weekly for every Cyclist, Clubman,
Utility Cyclist, or Tourist.
Join ,** The Cyclist” Road Club and also take
advantage of the FREE Insurance offered.
2d.—Every Wednesday.
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* Home Service ” Broadcasting: A
Double-detector Circuit

IR,—In reply to the letter from Mr. J. S.
Smith in your issue dated October
14th, 1 should like to say that on my simple
battery receiver, with a not-too-good aerial,
1 am getting reasonably good reception
without any formm of A V.C. I am aware
that my set is not an ordinary one, as it is
of the double-detector type, which has been
in use by me for many years. Of course [
cannot say that the

0'/ze/z to Discussion

The Bditor does not necessarily agree with the opinions expressed by his
correspondents.  All lettors must be accompanied by the name and addresa
of the sender (not necessarily for publication).

That Friendly Spirit : Correspondent
Wanted

IR,—As a regular reader of your cxcellent.

journal for some time, and a member

of the B.L.D.L.C., 1 have noticed the

number of views regavding friendly spirit
among amateurs.

May I say that all that 1 have met have
been most friendly to me and have helped
me out with any problems which I put
before theni.

double-detector system
i solely responsible, but
I have found in the past
that it will give good-
quality reproduction
combined with good
seleetivity, but without
the necessity for low-
frequency tone corree-
tion—the results being
judged by ear. T will
give particulars of ny

*

LE
TRANSFORMER

double-detector circuit.
if  any readers are
interested.

In the meantime, I
enclose a circuit of a
crystal set working on

i

TO FURTHER STAGES

this systeuy, by which it
will be seen that it con-
sists essentially of two crystal sets joined
together as one. Three or more stages can
be uscd, and it would be interesting to know
when any reader has succeeded in working
a londspeaker front the crystal set. The
coils can, of course, be tapped for greater
selectivity if desired, but increasing the
nuinber of stages should have the sawe
result without the disadvantage of loss of
gignal strength. As there is no H.T. to
short, any pet schemes can be tried. but of
course they will not all be successful. The
tuning coils can be deliberately placed so
as to interact with each other it desired.—
D’Arcy Forbp (lixeter).

Friendly Help Required
IR,—I have been a regular reader of
Pracricar, WirkLEss for a namber of
years, and must say that my knowledge of
circuits has greatly improved as a result.

There is one part of the work, however,
with which 1 have always had trouble, and
that is the short waves. Whenever I have
constructed a set the results received left
a lot to be desired.

T should like. therefore, to get in touch
with another short-wave enthusiast who
perhaps can help me.

I sincerely hope you will be able to
continue publishing this fine journal every
week.—GEo. B. Corron, 37, Copv Lane.
Netherton, Liverpool, 10.

S.W.L. Cards

IR,—As I have been called up for
military serviee any S.W.L. cards
received by me will not be answered until
I am granted leave. As far as possible I
will QSL 100 per cent. I wish the
magazine and all its readers the best of
luck.—G. V. Hayrocxk (Sideup).

A double crystal-detector circuit referred to by Mr. D’ Arcy Ford.

I would like to get in touch with any
young reader anywhere in the Empire
interested in short-wave listening.—WiL-
Liam J. OmEer, 1, Waterbeach Road,

Bic Boblens

=
PROBLEM No. 371.

ACKSON purchased some mamifacturers’ 3
gurplus which included some medium and 2
long-wave broadcast coils. He made up a set
using these parts and although it worked
satisfaetorily on some stations he found that
he had to regang the tuning condenser at
various parts of the dial. He was using a brand-
new two-gang cohdenser with ealibrated dial
to mateh. What was wrong ?  'T'hree books
will be awanrded for the first three correct
solutions opened. ¥Entries must be addressed
to The Editor, PRACTICAL WIRELESS, (George
Newnes, Ltd., Tower House, Southampton
Street., Strand, London, W.C.2. Tnvelopes
must be marked Problemy No. 371 in the top
feft-hand corner and must be posted to reach
this office not later than the first post on
Monday, October 30th, 1030, H

%,

P

Solution to Problem No. 370.

When Martin straightened the bent vane in the
condenser he upset the ganging, and the variation at
that one point would not be corrected by the trimmer
which only modifies the total capacity of the section,
It was necessarv to adjust the vane so that the capacity
at the point was in line with the other sections of the
condenser.

The tollowing three readers sucecessfully solved
Problem No. 369 and books have accordingly becn
forwarded to them: W. Borland, Millport, Vietoria
Road, Tamworth: . R. Anderson, 30, Woodside
Green, South Norwood, 5.1.25; J. D. Baxter, 4,
Regeay Street, Duustable, Beds.

October 28th, 1939
S.W.L. Cards from S. Aftrica

[R,—I would like to inform readers of
Pracricar, WrirknLess that S.W.L.
cards may be obtained from Jack Leven,
13, Salt River Road. Salt River. Union of
South Afviea. bv sending their own cards.

I would like to correspond with a S.W.IL.
in Holland or America.—W. HoUSEMAN,
99, Runcorn Road, Barnton, Northwich,
Cheshire, England.

Home Recording
IR,—In your issue of Pracricar. Wirg-
Lkss dated September 30th, 1939,
vou published an article under the heading
“ Fresh Fields for Ixperimental Work.”
I thought the suggestion of home recording
was very good, and think it would be a
good idea to publish an article giving
cirenits and diagrams for recording, as
books on this subject are hard to obtain.—
E. A. HeBrox (Manchester).

S.W. Correspondent Wanted
IR,—I am very interested in short-wave
reception and should be very pleased
to get in touch with any reader who is
interested in S.\W. work and who is about
my own age—16 years.—LESLIE STRATTON,
28, St. John’s Road, Sandown, 1.O.W.

PERSONAL PARAGRAPH

Reginald Dixon, the popular organist
of the Tower Ballroom, Blackpool, may
shortly become Special Constable R. Dixon,
of the Mobile Police. He says he prefers
the mobile section and is going into training
with a newly-purchased bicycle.

The other dav Dixon received a letter
from a Belgian listener, asking if he was
still in Blackpool or if he was in the *‘ mili-
taire.” Dixon replied, *“ No, but when
theyv arrive at the 33’s I shall be ready, as
we all intend to be.”
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: IMPORTANT NOTICE

Owing to the restriction of paper
supplies in war-time, readers may
find it impossible to get ‘‘ Practical
Wi ireless "’ each week unless they
give their newsagent a regular
order for their favourite paper
now.

Wastage of surplus copies in the
shops must be avoided, and readers
can be of the very greatest help if
they will fill up the Order
i Form given on page 141 and

deliver it to their usual newsagent
or bookstall. An order of this sort
ensures regular delivery during
war-time, and the Editor asks
every reader to help in this way. l

PLEASE ORDER ‘ PRACTICAL :
WIRELESS” NOW AND USE

e
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THE ORDER FORM ON
H PAGE 4 :
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NOW READY!

WORKSHOP CALCULATIONS,
TABLES AND FORMULA
By F. J. CAMM

3/6, by post 3/10, from George Newnes, ‘Lid..
Tower House, Southampton St., London, W.C.2.
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H.F. Choke

T note that the majority of standard
types of short-wave choke are merely small
inductance coils, with turns of wire lying
side by side. On the other hand, those
broadcast-band chokes which I have taken
to pieces seem to consist of pile or section-
wound windings. Is there any particular
reason for the differences in these windings,
and which in your opinion is the most
efficient ? >>—M. G. P. (Birkenhead).
THIC purpose of the choke is to prevent
) the flow of H.F. currents, which are
diverted for reaction purposes. Obviously,
therefore, the choke should have a suitable
inductance value and negligible capacity.
On the short waves (high frequencies) a
tower inductance may be used than is
required on the medium waves and thus a
smaller winding is possible. The self-
capacity of the small solenoid mentioned
is of no nmportance, but when the larger
winding required for a suitable inductance
on medim waves is used, the self-capacity
would rise unless a special form of winding
were adopted, and furthermore, the amount
of wire which is needed wonld lead to a
cumnbersome component if sectionalised
windinis were not employed.

Metal Rectifier

‘I have an old metal rectifier which has
apparently been dismantled from a set.
There are three tags on this and I should
be glad if you could tell me what type of
instrument this is. Am I right in assuming
that it is a voltage doubler, and if so, which
are the A.C, terminals ? *’—M. M. (Tedding-
fon).

IT is not possible to state definitely what

type of instrument this is, and you
hould communicate with the makers.
Special rectifiers have been made from time
to time for set makers, and these nuay
not be standard. Usually, three terminals
would indicate a component for voltage
doubling. one terminal being A.C. and the
others positive and negative.

Open Cathode Circuit

“In testing a faulty receiver I have
found that there is H.T. at the anode of a
valve, but no current when the meter is
inserted in the anode ecircuit. The heaters
are working and the valve is warm. = Could
you therefore tell me what this is likely
to indicate ? >—L. E. (Brondesbury).
THE ‘H.T. circuit is completed through

the cathode with an indircetly-heated
valve, and therefore, if the cathode is not
]omed to H.T. negative you will not obtain
any anode current. although H.T..may be
applied to the anode. In “the nsual valve
circuit there is a bias resistance in the
cathode lead and if this is open-circuited
the valve will fail to function. We there-
fore suggest that you test the bias resistance
and think you will find this is faulty.

Air Hawk 9

“In the cireuit of the Air Hawk, new
version, I see that you eut out A.V.C. by
short-cireuiting the A.V.C. line. Is there
no other way of carrying out this method

letter

of switching as I do not like the idea of
shorting the line? If there is any better
way of doing this perhaps you will let me
know.”—F. G. (Weston-super-Mare).
HI lower end of the tuning circuits to
which A.V.C. is applied must be
connected to earth and, therefore, if the
A.V.C. is not employed the tuned circuits
have to be switched to the earth line. By
short-circuiting the A.V.C. line this is
accomplished, and no harm or loss of
efticiency results from this scheme. The
ideal amangement would. of course, be to
open the connection from the I.F. trans-
former to the A.V.C. diode and to scpar-
ately switch each tuned circuit so that the
decoupling components in the A.V.C. line

r RULES

We wish to draw the reader's attention to the
fact that the Queries Service is intended only
for the solution of problems or difliculties
arising from the construction of reeeivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious reasons—

(1) Supply ecircuit diagrams of complete
multi-valve receivers.

(2) Snggest alterations or modifications of
receivers deseribed in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the ielephone.

(5) Grant interviews to querists.

A stamped addressed envelope must be
eoclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.

Send your queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Lid., Tower House, Scuthampton Street.

Strand, Lnndon W.E2 The Coupon must be enclosed
with every query.
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are taken out of circuit, but this elaboration
is totally unnecessary.

1940 All-wave Three

““1 have started to build the All-wave
Three described in your August issues, but
should prefer to replace one of the R.C.
eouplings by a really good L.F. transformer.
If this is in order, perhaps you would
indicate which stage would be most suitable
for the purpose ? I know you do not guaran-
tee your sets which are modified, but I
am prepared to try the modification on my
own responsibility.”’—D. E. (West Bridg-
ford).

S there are two L.F. stages in this
particular receiver the incorporation

of an L.F. transformer will result in higher
¢ain and therefore on a powerful station
there will be some risk of overloading the
output valve, which is a pentode. If
vou make the change, therefore, an L.F.

volume control will have to be incorporated.

As the first L.F. coupling in the publishec
circuit consists of a volume control arrange-
ment this should be left, and that mcans
that the transformer should precede the
output stage. This is also preferable,
as any distortion introdueed by the trans-
former will not receive additional amplifi-
cation such as would be given if it were
included in the first stage.

147

Record Wear

‘Y am using a fairly well-known make of
gramophone pick-up, although it is a fairly
old model. I find that my records begin to
sound scratchy after only a comparatively
few playings and I wonder if you can say
the reason for this and how the noise can be
avoided ? *>—0Q. R. (Newcastle).

HERLE can be two reasons for the noise.
It is undoubtedly due to wear on the
grooves and this may be caused by a pick-up
in which the needle movement is not
sufficiently free, or hy undue weight on the
record. In the former case, the trouble
may have arisen owing to perishing of the
rubber surrounding the armature. This
may have hardened and thus is holding the
needle rigid. If the pick-up is bearing too
heavy on the disc it should be counter-
weighted by fixing an arm to the carrier
arm, and putting a weight at the far end
to take off the pick-up weight. We
presume, of course, that the pick-up is
properly monnted, as it is essential to see
that it tracks correctly, otherwise the
record will be damaged.

H.F. Transformer Design

“Y am ecarrying out some experimenis
with H.F. stages and have wound up two
or three H.F. transformers with remarkable
differences in results. I believe there is
a standard to which these should be wound,
and I am unable to find it in my handbooks.
Could you please give me the correct details,
and formule, if any ? P, E. R, (Perth).
TH[‘ correct ratio for an H.F, transformer

'\/R, where R is the dynamic

resistance of the tuned secondary, and
Ro is the impedance of the preceding valve.
We presume that you are carrying out
quantitative tests and require detailed
formula such as the above.

REPLIES IN BRIEF

The following replies to queries are given i%
abbreviated form either because of non-compliance
with onr rules, or because the point raised is not of
general interest.

(- e )

G. R. H. (Winchester). "There is probably no other
rype ot indoor aerial you can fit, but a vertieal aerial
outside, suspended about 1ft. from the walls, may
mo\e practicable in your case.

(Glydebank). Probably when the leads were
s]mrted the transformer radiated, somewhat after the
manner of a spark wap, the secondary stepping np the
voltage for the production of the spark. This would
radiate and be picked up by the set. For details ol
the transformer write to rhe Marconiphone Company.

V. W. (Richmond). Your idea fs quite in
order. and separale batieries may he used.

W. (New Malden). e rearct we are unahle {o
suppl\ a bineprint of the pmnculn set referred to.
lise an accumulator for the L.F.. unless vou can
ohtain the specinl battery tvpe \'dl\'es.

T. K. (Rugeley). Our Encyclopsedia and the various
articlez published from time to time should be of uxe
to you. VYonr idea is not practieal, and there are
reasons for the twist.

W, B. S. (Newcastlfe-on-Tyne). ‘The reference is to
a solid dielectric. but any type of cowdenser may be
used.  The type speeified was for renzons of’ cheapness,

H. A. G. (Walthamstow, E.17). 'The Lrie Resistor
Company can supply the items mentioned,

J. C. H. (Nottingham). The firm in yuestion appear
to be no longer in business.

G. H. (Bradford). Messrs. Peto-Ncott can still
supply parts and we shall, of course, only specifyv
parts which are still available to the home-construetor,

R. D. T. (Shirley, Croydon). The resistance will
depend upon the current taken by the set, and also
other factors. We cannot give exact values without
a full cireuit diagram.

E. W. (Hammersmith, W.6). The couverter may
work, but. some commercial superhets are unsuitable
for this particular type of instrument and the makers
should, therefore, be consulted.

iu.« S | - - } -1 )T D ) ) ()

i The coupon on page iii of cover i
! must be attached to every query. E
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BLUEPRINT SERVICE

PRACTICAL WIRELESS No. of
Date of Issue. DBlueprint.
CRYSTAL SETS
Blueprints, 6d. each.
1937 CN stal ]{c(‘(‘l\ er . — PWTI
The ** Junior ** Crystal Set’ 27.8.38 PWo4

STRAIGHT SETS. Batiery Operated.
One-valve : Blueprints, 1s. each.

All-Wave Unipen (Pentode) — PW31lA
BCEIIHICFS One- \.1lvcr ! 19.2.38 PW8s
The ** Pyramid ”* One-v: Wver (Hlv

Pen) . 21.8.38 PWu3

Two-valve : Blueprmts, ls each

Four-range Super Mag T'wo (D, 'en) — PW36B
The Signet Two (D & 1 ) 24.9.38 PWie
Three-valve : Blueprints, 1s. eath.

selectone Battery Three (D, 2 LI

(Trans)) . — PW10
Sixty blullmv Three (D 2 L¥

(RC & Tmns)) a. . — Pw3ia
Leader Three (SG, D, 1’0\\) 22.56.37 W35
Summit Three (HY Pen, D, I’vn) — PW37T
All Pentode Three (HI< Pen, D

(Pen), Pen) .. 29.56.87 PW39
Hall-Mark Three (SG D, Po ow) .. 12.6.37 PW4l
Hall-Mark Cadet (D, LY. Peu(RC)) 16.3.35 Pw4s
F. J. Camm’s Silver Souvenir (HF

Pen, D (Pen), Pen) (All-Wave

Three) 13.4.35 W49
Cameo Mldget Three (D 2 LF

(Trans)) .. — rPwsl
1936 Sonotone Three-Four (H[‘

Pen, HF Pen, Westector, Pen) _ PW353
B'ltterv All-Wave Three (D 2 LF

(RO)) . —_ PW55
The Monitor (HI‘ Pen. D, Pen) — PWGL
The Tutor Three (H i Pun D, l’on) 21.3.36 PWe62
The Centaur Three (3G, P 14.8.37 PWe6t
. J. Camn’s Record All Wave

Three (1110 Pen, D, Pen) .. 81.10.36 W69
The * Colt*” All-Wave Three (D,

2 LF (RC & Trans)) : 18.2.39 rwi2
The “* Rapide ™’ brrunht 3 (D

2 LF (RC & Trans) 4.12.37 Pws2
F. 3. Camm’s Oracle All- Wave

Threc(lllﬂ J)el ’en) . 28.8.37 PWi8
1938 ** Triband ** All- Wave Three

(111 Pen, b, Pcn) 22.1.38 PwW84
F. J. Camm’s Spl‘ltc” Three

(Hl~ Peu, b, Tct) 26.3.38 Pwas7
The  Hurricane ” All- Wave Three

(3G, D (Pen), l’en) 30.4.38 PW8g9

J. Cammn’s 7 Push- Button ”
'1‘hlee (H1 Pen, D (Pen), Tet) 3.9.38 PwWo2
Mains Operated.
Two-valve :  Bluegrints, 1s. each.
A.C Twiu (D (Pen), t'en) — Pwis
A.C-D.C. Two (30, Pow). . .. — J AVEIE
Selectone A.C. Radiogram Two

(D, Pow) o r s _— PWi19
Three-valve :  Blueprints, 1s. each.

Double- Dlodc Trinde Three (llF

Pen. DD, Pen). . P — Pw23
D.C. Ace (b(x b, I’cn) 1. A — PwW25
A.C. Three (3G, D l'en) .. = W29
A.C. Leader (MF P’en, D, Pm\) 7.1.39 PW350
D.C. Premier (H1? Pen. l) Pen) . — PW35B
Ubiyue (HY Pen, D (l’(-n) Ten) . 28.7.34 rwaca
Arnada Mains Throe (HF Pen, J)

Pen —_ Piv3s
F.J, Canun's A.C. Al-Wave Silver

Souvenir Three (HF Pen, D, Pen) 11.5.35 PW50
“ \Jl Wave " A.C. Three (Df 2

I (RCY). . - PW54
Al L 1936 Sonotone (HF I'en HF

Pen, Westeetor, Pen) . - PW56
Mains Record All-Wave 3 (I_ll‘ .

Pen, D, I’en) — PwW70
All- \’\'Orld Ace (Hl‘ 1'('n D Pen) 28.8.37 Pweo
Four-valve : Blueprints, 1s, each.

A.C. Fury Four (3G, 8ti, D, Pen) — PW20
A.C. Fury Four Super (8G, 8G, D,

Pen) e v T - PW31iD
AC. Hall-Mark (HF Ten, D, i

Push-Pull) 24.7.37 PW45
TUniverzal- Hali- l\lalk (H[‘ Pen, ]) .

«Push-Puil) Ew — PW47
A.C. All.Wave Corona Four 6.11.37 PWsl

These Blueprints are drawn full size.

Gopies of appropriate issues containing descrip-
tions of these sets can in some.cases be supplied at
the following prices, which are additional (o the cost
of the Blueprini. A dash before the Bluepnm Number
indicates that the issue is out of

Issucs of Practical Wireless . 4(1 l'osl Paid

Amateur Wireless .. .o 4d. . "
Wireless Magazine .. 13

The Index letters which precede the Blueprmt
Number mdxcabe the periodical in which the descrlp-
tion appears : Thus P.W. refers to PRACTICAL
WIREL SS AW, to W.M.
Wireless Magazine.

Send (preferably) a postal order to cover the cost
of the blueprint and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELESS Blueprint
Dept., George Newnes, Ltd,, Tower House. South-
ampton Street, Strand, w.C2

Amateur Wireless.

Classified Advertisements

Advertisements are accepted for these
columns at the rate of 2d. per word. Words
in black face and/or capitals are charged
double this rate (minimum charge 2/- per
paragraph). Display lines are charged at
4/- per line. All advertisements must be

prepaid. ANl communications should be
addressed to the Advertisement Manager,
“ Practical Wireless,” Tower House,

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

RECEIVERS, COMPONENTS AND
ACCESSORIES

SOUTHERN RADIO’S Bargains.
ALL Articles Fully Guaranteed, Postage extra.
5 / —Parcel of useful components, cotuprising con-
4 £7 _densers, resistances, volume controls, coils,
wire, circuits, etc., etc., value 25/-.  5/- per parcel.
IO/ —Tarcel of useful components, comprising 100
~ articles, including electrolytics, valvehotders.
ete., etc., value 55/-. 10/- per parcel,
‘I / —Small traders’ parcel of components, com-
prising at least 150 articles, including 24
assorted tubular condeusers, 24 valveholders, 36 resist-

ances, 12 Mainsbridge type condensers, 6 electrolytics,
ete., etc., value 85/-.  21/- per parcel.

5/ —Twelve Mainsbridge type condensers, 1-2-4
mfd.; 5/- per dozen.

7 —24 nssorted tubniar condensers, up to 2 mfd.,
7/6 for 24 ; Telsen 3-range meters (volts and
milliamps), 4/-; Morse tappers, 2/11.
UZZERS, 1/6 ; crystal detectors, 2/-;
5/G; crystals, 6d.
2 i £ —Ormond loudspeaker units, 2/6;
! eliminators, with trickle charger, 37/6.

N Spite of Increased (osts of Production, whilst our

present stock lasts no increase wilt be made in prices.

It is, however, advisable to buy now. Thousauds of
bargains for callers.

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

ANKRUPT BARGAINS. Good stock of receivers

at reasonable prices, Valves, scrvice goods and

components. Best prices. State requirements.—
Butlin, 6, Stanford Avenue, Brighton.

crystal sets,

AC.

AUXHALL.—AI goods previously advertised are
still available; send now for latest price list,
free.—Vauxlall Utilities, 163a, Strand, W.C.2.

ONVERSION UNITS for operating D.C. Receivers
from A.C. Mains, 100 watts output, £2/10/0.—
150-watt Model for operatmg Radiogramophones,
£3/10/0. Send for lists—Chas. I, Ward, 46, Far-
ringdon Street, London, E.C.4. Vel: Holhorn' 9703.

BANKRUPT BARGAINS. Brand new 1938-9
models, makers’ sealed cartons, with guarantees,
at less 40% below listed prices. Also Portables and
Midget Radio, Send 1id. stamp for lists.—Radio
Bargains, Dept. A.W,, 261-3, Lichfield Ttoad, Astom,
Birmingham.

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs, British, American,

make. 24-hour service, moderate prices.—

Sinclair  Speakers, l'ulteney Terrace, Copenhagen
Street, London, N.1.

L.S. REPATR AND REWINDING SERVICE :
hour service.  See below :—
EPAIRS to moving coil speakers a speciality.
New.cone assemblies fitted. Speech coils and
fields wound or altered. Mains transforiers, chokes,
eliminators ahd vacuums repaired, prices quoted.
Speaker transformers, Class “ B L.I'. transformers
and-pick ups rewound at 48, eacit. post frce.  Discount
trade.  listimates free.  Guarauteed satisfaction.
L.S. Repair Service, 5, Balham Grove, London, 8.\W.12.
"Phone : Battersea 1321.

any

24-

CABINETS

A CABINET for Every Radio Purpose.

ONVERT Vour Set into a Radiogram at Minimum
Cost, ; surplhits cabinets from noted makers under
cost of manufacture (undrilled). 30/- upwards ; motors
at wholesale priec.
NDRILLED table,
cabinets from 4/6.
NSPRCTION luvited ;
customers.,
. L. SMUTH and Co., Ltd.. 289, Lideware Road,
W.2. Tel: Pad. 5891

congole and loudspeaker

photos loaned to country
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RECEIVERS, COMPONENTS AND
ACCESSORIES

ILAMENT Transformers, input 200-250 volls, output
dvolts L amp., 4 volts 6 amp. 4/11 eacht
MAINS Transtormers, American windings, iuput
200-250 v. tapped, output 250-0-350 109 mA., 5 volts
2 amp., 6.3 volts 5 amp. . 5 8’6 each
G.E.C. Mains Transformers, Amencau windings,
850-0-350 v. 65 mA.. 5 volt 2 amp., 6.3 volt 2.5 amp.
Suitable for replacements in G.E.C. models, 5/6 each

Auto Transtormers, 100-230 volt .. . 6/3 each
24 Mfd. Can 'lvpc Electrolytics, 450 \'o'ts working.
1/6 each

T.6.C. 8 mfd. Can Type Wet Llu,trolytlcs, 450 wv.
working. . .. 1/3each
PRESS BUTTON UNITS \uth 6 prcss buttons, ready
for wiring into set, with circuit . . 6/11 each
BULGIN 20 ohms Wire-wound Pots . 1/- each
Stranded Push-Back Wire. 1d. per yard, 12 yards 10d.
Chassis Mounting Valve Holders, Amencan_, 4-, b-, B
and 7-pin, .. T 4\1 each
Octal, 5d. each. Loctal 10d. each 7pm English type,

3d. each.
ROTHERMEL Diezo Crystal Spoakers 7lin. Cone.
List 55/~. Our pricc .. .. 10/6 each

GRYSTAL Pick-np, hlgh-grade Amencan Bronze
finish, complete with arm . . £1/5/- each
POLAR N.S.F. 1-watt Resistances, All sizes up to 2 meg.
4d. each, 3/9 doz.
WEARITE MAINS TRANSFORMERS, made to strict
electrical standards, wire-end type, all windings
centre-tapped, sereened primaries, tapped inputs
200-250 volts, screw adjustment.
TYPL R.C.2, 350-0-350, 120 mA.; 4 voits
1 volts 5 amp. 1/~ each
TYPE R.C.4, 500-0-500, 170 m-\ 4 \olts, 4-5 amp
4 volts 2.5 amp., 4 volts Zamp 4 volts 2amp. 21/- each
TYPE R.C.2. Drop-through type, capped.
TYPE R.C.4. Upright mounting type, fully shrouded.
AMERICAN €.T.S. Volume Controls, finest made,
divided spindles, length 24in., with switch, 2,000, 5,000,

2.5 amp.

10,000, 25,000, 50,000, 160,000 .. .. 2/6 each
Less switeh, 50 000, 100,000, 500,000 .. 1/9 each
Wire W, ouml watt (less ;wltch), 000 10,000, 25,000,
50,000 .. 00 2/— each
BRADLEY OHM \Vlre wound \'olume Controls, with
switeh, 600,000 onms e 1/~ each
WEARITE H.F. CHOKES .. 1/6 each
PENTODE Speech Transformers .. 2/~ ecach
PLESSEY DRY ELEGTROLVTIGS GAN TYPE :
12 x 6 mfd. 500 v. wkg. .. . 1/6 each
12x16 ,, 350 v. . e . I/G "
12x8 , H00v. . 1/6 .
16x8 475 v. ., .. 1/6
6x6 , bHoov. ., . . 1/6
12 mfd. 450 v. ol o0 .. 1/6
8 x 8 x 8mfd.b00 v. | . .. oo 2/11
16 x 8 x 4 x 4 mfd. 500 v. wka. 2/1%
12x8x8x8 510 v. : 211,
16 mid. 450 v. wkg. . - o 1/3
16 x 16 wmfd. 350 v. wkﬂ .. 1/6
T.6.6. Cardboard Klectrolytics wire-end type. 500
volt wkg. 600 voit surge. 8 mid. Type ** Minor
2/- each
8 x 8 mfd. 4 lead type. * Minor"” 3/- each
8 mfd. midget Tubular wire-end, '500 voit working.
600 v. surge 2/- each
Bias wire-cud type 25 mfd. 50 volt 1/6 each
>0 mid. 12 volt 8 .. .. 1/3 each
. 26, 53 o8 00 1/9 each
2 > o, 20 1/6 each

Tubular wnr(--end non mductne psper ail sizes up to
0.1, 8d. caeh: 4/9 d

Met.nl case 1 hole ﬂxmf' electrolytlc condensers, 500

volt working, 600 volt surge, 8 mfd 6 each

STANDARD TELEPHONE HEADPHONES resistance
2,000 and 4,000 ohms. 6/11 per pair

Volume Contlols 1,000 and 5, 000 ohms only with
switch 1/3 each
.G6005 3-gang tumn« condenser muts, with trimmers
2/11 each

PLESSEY P.M. 8in. Moving Coit Speakers with Pen.
Trans. . .. 11/6 each
T.ess Pen Trans. 9/6 each
PLESSEY Knergised Speakers 1 500 ohms field.
8in, with Trans. .. 7/11 each
10in. 2.000 ohms fleld with transformer 12/6 each
6in. .. . . .. B/1teach
RUBBER GROMMETS P . 4d. per doz.

SPECIAL OFFER. RAYTHEON No. 16 VALVES,

2/~ each
S.P.D.L. Switches .. 1/1 each
D P.D.T. Twist Switches 1/3 each
RAYTHEON First-grade valves, largest stockists, all
types in stock, including Glass Series, Gass Octal
Series, Metal Series, Bantam benes, Single-ended
Metal Series, and Resistance Tubes: all at most

competitive prices , send for lists,

All Orders Must Include Sufficient Postage to Cover.
Hours of business, Y a.m.-6 p.m., Saturdays, 9 a.m.~
1pa.

RADIO CLEARANCE, LTD., 63, High Holbora, London,
W.C.1. Telephone. HOLborn 4631
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NEW LOUDSPEAKERS

3 OOO SPEAKERS from 6/6 cach, P.M. and
[} energised 4in. to 14in. including several
Epoch 18in.-—8ineclair Speakers, Pulteney Terrace,
Copenhagen Street, London, N.1.

RECEIVERS AND CHASSIS

.RMSTRONG Company can glve delivery of
/— practically all 19040 Radio chassls.
RMSTRONG recommend the two foliowing
cvonomically priced, powerful chaasis, suitable
for receiving: North and Scottish Emergency Trans-
mitters.
BRMSTRONG Model AW38—8-valve All-wave

Ve Radiogram chassis -with ¢ watts push-pull |

output. Price 8 gos.

RMSTRONG Mdlel AWI3PP—9 valve All-wave
A Radiogram chassis with Radio-frequency pre-
winplifier-and 8 watts push-pull outpus. Price 10 gns.

RMSTRONG Models AW38 and AW93PP are

both efficient on the important 16, 19, 25, 30,
and 50 metre short-wave bands.

RMSTRONG have illustrated Catalogue describ-

inz above chassis and many others of equal
iuterest.

RMSTRONG Company announce that in accord-
A amee with their policy of fair trading, prices of
chassis will not be increased until absolutely necessary.

BRMSTRONG Manuiscturing Co. (Head Otlice),

Warliers Rond, Holloway. London, N.7.

MORSE EQUIPMENT

“ULL range of Transmitfing Keys, Practice Sets,
Oscillators, Reconlem and other Radio Telegraph
Apparatus, d and factured by T. R.
McEtroy,  World Champion Telegraphist. Abso-
lutely first-cinss construction. Send 2d. for 60-page
peneral catalogue—Webb's Radio, 14, Soho Street,
Fondon, W.1. ’Phone: Gerrard 2080.

SHORT - WAVE TRANSMITTERS

ARGEST range of Transmitters, Exciters. and
L ech Ampliflers. Sole Agents for famous
RAFTERS productions. Transmitter models
fmnrfﬂ to £220. Full stock of components, mcludmg
complete range of Eddystone-Condenscrs, etc. 60-pag
catalogne 2d.—Webb's Radio, 14, Soho Street, Londou,
W.1. “Phone: Gerrard 2089,

COMMUNICATION RECEIVERS

NEST selection in the country. Sole Agents for

famous HALLICRAFTERS Reeeivers, ranging in
price from £10 to £150. Attractive easy terms. Demon-
strations at our London Showroems, 60-page Catalogue
post free 2d. —Webb's Radioy 14, Soho Street, London,
W.1. ‘'Phone: Gerrard 2089,

MISCELLANEOUS

RYSTAL with silver cats-whisker, Gd. Complete

detector parts, 1/-. @Glass tube detector on

ebonite base, 1/6. Postage 13d.—Post Radio Bupplies,
328, Upper Street, Londen, N.1.

I_E TALLER ! ! Extra Inches Count!! Details
6d. stamp.—Malcolm Ross, Height-Specialist,
Scarborough.

HERE'S MONEY IN RADIO!—If you under-
stand radio you can make substantial profits in
spare time., For hints and Ideas get MONEY-MAKING
MADE EASY, by L. Harvey Wood. Available from
all bookscllers, 2/6 net, or by post, 2/10, from the
Pubtisher, C. Arthur Pearsou, Ltd., Tower House,
Southampton Street, London. W, c2

THI} PRACTICAL MOTORIST'S ENCYCLOP.Z-

by F. J. Camm, 3s. 6d. net. A lucid
e\posnt.ion of the pnuclples, upkeep and repair of
evoly part of the car. 442 illustrations. From book-
sellers evcr{\vherc, or by post 4s. from Georgo Newnes,
Ltd. (Book Dept.), Tower House, Southampton
Stgeet, Strand, London, W.C.2.

FREE ADVICE BUREAU

COUPON

This coupon Is available until November 4th,
1989, aud must accﬁm]');'my ali Queries and
ints,

PRACTICAL WIRELESS, 28/10/30
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BUSINESS AS USUAL'!

PREMIER

* RADIO *

PREMIER SHORT-WAVE KITS
‘for OVERSEAS NEWS

Incorporating the Premier 3-Band S.W. Coil,
Metres without, coil changing. Each Kit is complete
components, diagrams and 2-
i}(—lﬂtaréglg.w. 1 Valve Kit, 14/9. 3-Band S.W. 2 valve

DE LUXE S.w.
Complete to t.he last detail, including all Valves and
diagrams and lucid instructions for
ing and working. Each Kit is supplied with a
steel Chassis and Panel and uses plug-in Coils to tune
from 13 to 170 metres.

1 Valve Short-Wave Receiver or Adaptor Kit 20/~
1 Valve Short-Wave Superhet Converter Kit 23/
1 V];lllge Short-Wave A.C. Superhet COnvener o

with all

coils, wiring
buildi

2 Valye ShortrWave Reoelver Kit.
3 Valve Short-Wave Screen Grid and Pentode

“ AIR WARDEN "
FOR A.C.MAINS. 2
contained
Cal})inet.
Usual Price £8/0/0
Stand-by Set.

REPLACEMENT VALVES FOR ALL SETS’
IROPA MAINS VALVES,
IH A.C.IL.. .C.

Chan,

Input 230 V.

1 meg.,

PREM]EI{ SHORT-WAVE cous. 4- and 6-pin
types, 13-26, 2247, 41-49, 78-170 metres,
with circuit. Specia.l set orS W. Coils, IHézO“rInetreﬁ

4/ s .
Su.lt&ble any type circuit,

et,
g-zo 19-43, 38-abmev.res

Orders 5/- and over sent Post Free. Under 5/- please
add 6d. postage.

Full Range of Components, etc., available from Stock
Full Postal and Counter Services maintained as usual.

SPECIAL PURGHASE

5-valve Midzet Reeceiver
-250 €ompletely self-
in  well-finished, polished wood
12 x 9 X 9ins. With built-in Moving
Wave Range 180-550

EU
A.
Al
A 616 ;. A.C/PX4, 73

gers, 8/8 : Double Diode Tnodes '7/6 31»watt.
D.H. Triode, 7/6. 350 v. and 500
13 v. .2 amps. Gen. Purpose Tniodes 5[6 B
Pens. and Var.-Mu. H.F. Pen., Double Diode Triodes,

Oct. Freq. Changers 718 each. Full and Half-wave
Rectifiers, 6/6 each.

TRIAD U.S.A. VALVES

We hold the largest stocks of U,S.A. tubes in this
country and are sole Brmsh Distributors for TRIAD
High-grade American Val All types in stoc
Standard types. 5/6 each. All the new Metal-Clasa
Octal Base tubes at 6/6 each. 210 and 250, 8/6 each.

PREMIER BATTERY CHARGERS for A.C.
Ma%ns‘ Westmghousu Rectification complete a.nd
ready
Swltsatiamp.l /- ; 8 v

volts at 1 amp.. 24/6 ; 6 volts at 2 amps. 2 3
Huge Purchase of i

at Pre-War Prices. Manu.{acturers
brand new and Guaranteed.

Input 110 v,

d 220 v, AC Out,put 325~325 V.,
63 v., 23 amps,, § v.
."A.C. Output 325325 v. 75
2 amps., 6—3 V.23 amps. C.T., 6/8 each.

Special
turers’ surplus, 250-250 v, 60 mA., 4 .
3/6 ; 300-300v.60mA.4v,5a.C.T.,4v.1a,, 6/11.
POTENTIOMETERS WITH SWITCH, } meg.,
20,000 ohms and 10,000 ohms.. 1/3 each.
POTENTHOMETERS WITHOUT SWITCH, 2 meg.,
., 400,000 ohms. 25,000 ohms, 20,000
ohms, 10,000 obms, 1/- each.

U.S A. Tyncq 24. 8

n, 78,

ali 2 fox‘ 3/~

1 TUBULAR CONDE!\SERS.
. 0005 m 1

41, 39/44. 35/51, 56, 56, 57, 58,
. 2A6, 2A7, 2B7, 6A7, 1223, 210, 250,

NOW READY
PREMIER 1940 CATALOGUE

Over 20 Pages of British and U.S.A.. Valve
GET YOUR COPY TO-DAY !

ALL POST ORDERS TO: Jubitee Works. 167, Lower

Glapton Road, London, E.5.
CALLERS TO:
at—

N,

Jubilee Works, or our NEW
PREMISES, 169, FLEET STREET E.C.4.

or 50, H!xgh‘strcet, Clapham, S.W.4, Macaulau 2381

RYALL’S RADIO

230, HIGH HOLBORN, LONDON, W.C.1,

'OFFER NEW GOGCDS, POST FREE

ELLIPTICAL Speakers, Celestion, suitable Ekco re-

placements, 750 and 1.250 ohms, less transformers, speech

g.’/:gohms. ;bew, handle 8 watts, carry up to 120 m.a. ;
e

INSTRUMENT SWITCHES, Rex type. 2 bank 2 pole,
six-way, 1/9 each. Rex type switches. 4 bank, 2 ‘pole’
4-way, with shorting plates, 2/6. Special offer, 5 bank,
2 pole, 3-way, 1/6.

HEAVY DUTY Mains H.F. Chokes, Goltone, 75w. high
inductance type. 1/6 ; 180w. low inductance type, 1~

MAINS 'I‘RANSI‘OR.\IERS drop through chassis type.

top cover with mains adjustment, input 200-250v., out=

g;:st.s 35()-300' 80 m.a. 4 v. 2ia., 4v. 1.5 amp., heavy jobs,,
each

MAGNAVOX 7in. Cone Speakers-(8in. overall), ribbed
pattern, ideal replacement speakers, 2000 ohms.
Pentode transformers ; 7/-, new,

SATOR imeg. Pots with Switch.. 1/3 each. 7/9 dozen ;-
10,000 ohms broad base tone control type, less swiwh
1/3 each, 8/ dozen.

LECTROLYTICS. Plessey 30 x 8 x 2mf 300v_ wkg.,
1 8 each, 12/- dozen upright type. B.1. 20 x 20 at 350v.,
plus 25mf. at 25v.. 116 each or 12/- dozen. B-l 2x2'x 2
at 400v., 1/- ; 9/- dozen.
ZENITH Insulated A.C.-D.C. Resistances, 0.3 a tp
550 ohms, tapped 380-100-70, ex-Ferranti,, 1/3 each,.8 01
5/- ; ditto, 670 ohms, tapped 500-70-70-30 ohms.1/§ each
(2 for 9/- : ditto, 150 ohms, tapped, 1/3 each ; all lnsulau:d

VPes.

B.1 0.05 Condensers, N.1, 350v. wkg., /3 dozen. 9/- gross ;
B.1. 0.25 condensers, 350v. wkg., 2/- dozen, 4/8 per three
dozen, tubulars.
SATOR 1500v. Test Tubular Condensers. assorted:
equal numbers. 6.0002-3-5, 0.001, 0.03,,0.05, 0.002-3, mica 4
all at, 50 for 2/6.
ASSORTED RESISTANCES! 50 for 2:6 ; 1-watt carbon4
U.S.A. make. reasonable assortment g\ven sizes approx.
450-12,000-17-60-70-90-120 thousand obms,
PUSH BACK WIRE, 18z., 50 yards, 3/8; Systoflex
1§ mm., § gross, 5/-; twin screened 2x 14-36, British mads
12 yﬂ.rds 2/6 ‘minimum quantities.
TRIMMERS on Porcelain Plessey, double and single,
50-100-200-160 ohm. approX. ; 50 for 2/6.
POLAR V.P. Drives, less escutcheons., 1/8; Plessey
2-gang fully screened condensers with top trimmers,
short spindles, 2'9 each. or 20/- per dozen.

PUBLIC APPOINTMENTS

\\X]mELE%‘ Teclinical Instructors requiredin Army
units

EMOLUMEN T8,

PAY Ss. 3d. per day (7 days a week). Clothing,

rations and acecommodation, or if this cannot he
provided, allowances at authorized xates. I married
and otherwise eoligible family allowances payable in
respect of wife and children subject-to allotment
from pay.

CANDID ATES should preferably be under 35 and
ovér 2¢ and (2) hold ene of the following
qualifieat ons :—

Graduateship of the Imstitution of Electrical
Engineer:

Final (Grade IIT) Certificate of City and Guilds of
London Institute Examination in Radio Communica
tion ;

Higher National Certificatein Flectrica! Engineering ;

Certificate of City and Guilds of London Institute in
Radio Service work ;
or similar qualifications,

Or (b) be able to pass an examination on the follow-
ing syllabus :—
URRENT Electricity —Properties of an electric
current. Ohm's Taw and its applications;
galvanometers and messuring instruments; electro-
magnetism ; maenetic nmtminh conductors, insu-
lators and dielectrics.

ABTERNATING Currents.—General principles;
etfects of resistance, inductance and capacity ;
resonance.

ADIQ.—Geperal character of a radio signal;
knowledge of valves and their simple apphcn-
tions ; uenera knowledge of tuning hoth tra
and receivers.

ATHEMATICS.—Knowledge of Algebra and simple
Trigonometry.

UITABLE candidates wifl be interviewed at local
centres and, if successful, will be enlisted and
appointed acting Serneal\b-l‘radesm'tn For those who
are on the Schedule of Reserved Occupations special
arrangemients will be made to enable them to be
enlisted.
PPLICATION forme, ohtainable by postcard from
A the Under Secretary of 8tate, War Office (T.0.1),
Whitehall, 8.W.1, to be lodged by November 6th, 1935,
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EQuip YOURSELF FOR WORK OF

NATIONAL IMPORTANCE

BY BECOMING TECHNICALLY
QUALIFIED

Men with technical knowledge are as important as troops and ammunition. For

the country’s immediate needs and your own future gain you are urged to send

immediately for a free copy of ‘‘EMGINEERING
OCPPORTUNITIES.”

Containing 268 pages of practical guidance, this book
. is, beyond argument, the finest and most complete
. handbook on Successful Engineering Careers ever
compiled. - It is a book that should be on the
bookshelf of every person interested in engineering,
whatever his age, position or experience.

The Handbook contains, among other intensely
interesting matter, details of B.Sc., A.M.I.C.E.,
A.M.I.Mech.E.,, A.M.I.E.E.,, A.M.I.A E.,
AM.IW.T.,, AM.LR.E.,, Civit Serviceand other
important Engineering Examinations ; outlines courses
in all branches of Civil, Mechanical, Electrical,
Automobile, Radio, Television and Aeronautical
Engineering, Building, Government Employ-
ment, etc.,and explains the unique advantages of
our Employment Department.

_..
g

GINEERING

WE DEFINITELY GUARANTEE

“NO PASS—-NO FEE”

If you are earning less than £10 per e - TEAR OFF HERE- = <=e -

— o ’ 1 § []
‘ week you cannot afford to miss reading F R EE 4 ]
' ,Z: ; ‘“ ENGINEERING * OPPORTUNITIES."’ /' = c U p o 1
5 g | : BRITISH INSTITUTE OF i
—— In your own interests we advise you to Y,

write (or forward the coupon) for your Vi E;f'?hEiRlNG TE:HNOLOGY :
copy of this: enlightening guide to / Q SYELCI R LG R L SE : 0
well-paid posts—NOW: ‘, 17-19, Stratford Place, W.I, g

. e . I Please forward Free of cost or -obligation of any
There is no cost or obligation of any kind. I kind, your 268-page Handbook “ENGINEERING ?}
I OPPORTUNITIES.” i
BRITISH INSTITUTE OF ! » .
: INGMETYS. . T - - s - - P T et e - 3. APt S 1
ENGINEERING TECHNOLOGY A :
409, SHAKESPEARE HOUSE, I ........................................................................ }
i7, 18, & 19, STRATFORD PLACE, LONDON, W.I. e - e e T e ;
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