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lt has {ong been recognised that tuning coils
of maximum efficiency are of paramount
importance in the attainment of selectivity
and sensitivity in a receiver. The design
of tuning coils has made large strides in the
past few years, but space considerations and
the realisation of effective screening for
band-pass filters and between the various
stages of a receiver has involved the use of
relatively small winding diameters for the
coils. - Thus, ‘although actual progress has
been made, this self-same progress has
involved a reduction in the efficiency of
the coils themselves.

The first types to be available are -—

Cofvern Ferrocart coils have, however,

changed all this at one fell swoop. TYPE F1I—F2. TYPE F3.
These coils, though of considerably smaller Input band-pass filter. Autotransformer intervalve
dimensions  than the relatively inefficient Constant selectivity, coupling  with reaction, gang-
‘screened air-cored coils to which we have ganging unaffected by 'L:‘c?th ‘fart/id:)aln :sa"i:amted ;’"
become accustomed, are actually more variations  in  aerial o Vagsive pgint iﬁ Z:?:ei:
‘ efficient than the unscreened Litz wound reactance,  symmetrical turns ratio, practically con-
large diameter coils which have always been e stant reaction.
regarded as the last word in efficfiency b‘ul ‘ SPECIFIED FOR THE
,which c.ould never be put 'f) practical use in FERROCART-Q.P.-P. HICH MAG THREE
a receiver, owing to their bulk and the One set FI, F2, F3 Coils ganged on
_impossibility of screening without very serious b buss plate e abiclahawaH 50,-
loss of efficiency. swich .. . . . & Set

MADE UNDER LICENCE FROM THE PATENTEE, HANS VOGT.

COLYERN LTD., MAWNEYS RD., ROMFORD, ESSEX

{London Wholesale Depot, 150, King's Cross Road. W.C.1.)
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] CLARIRE'S "
i ATLAS

!

with
SPECIAL NEW UNITS for
the “Q.P.—P. Three Four™

& ALL OTHER “Q.P.-P.” SETS

¢ ATLAS " are first again with their new ““ Q.P.”” Units
specially designed for ** Quiescent Push-Pull’”’ Amplifi-
cation. In these circuits the anode current varies
widely according to the signal strength. But the voltage
must remain quite steady, regardless of the current
passed in order to prevent distortion. The ordinary unit
1s quite unsuited because its voltage varies with every
fluctuation of output current. “ ATLAS" “Q.P.”
Units have specially designed smoothing, voltage regula-
tion and provision for pentode matching and are the only
units specified by the author of the ““ Q.P.P. Three-
Four.” They give an average output of 12 m/A at 150 v,,
but peak loads of up to 20 m/A are passed without
appreciable voltage drop.

MODEL D.P.Q. for D.C. Mains. H.T. only. 45/- or
10/- down.

MODEL Q.P. 24 for A.C. Mains. H.T. only. 72/6 or
10/- down. ~

MODEL Q.P. 26 for A.C. Mains,
Charger. £5 or 10/~ down.

H.T. and L.T. Trickle

Post coupon to-day for full details and, if your dealer
cannot demonstrate, write direct to

H. CLARKE & CO. (M’CR) LTD,,
PATRICROFT, MANCHESTER.

Bush House, W.C.2,
G. E. S. Co. Ltd., 38, Oswald St: i

London
Glasgow :

3 2 X & 2 ¢ I | [ p _§ _§ ‘B ¢ 8 § | J}"]
Messrs. H. Clarke & Co. (M/cr) Ltd.,
George Street, Patricroft, Manchester.

Please send me full details of the new *“ ATLAS " * Q.P.” Units.

SPECIFIED
EXCLUSIVELY

for the
FERROCART
Q.P.P. HI-MAG. THREE

On account of their great efficiency only ganged
Condensers matched with the highest possible
degree of accuracy can be successfully used with
Ferrocart Coils.

That is why British Radiophone Ganged Con-
densers have been chosen WITHOUT ALTER-
NATIVE for the above receiver, which is one of the
first to be designed.

British Radiophone Ganged Condensers are
built with such precision that accuracy is guaran-
teed between any two sections to within 1 m.mfd.
or } per cent, whichever is the greater, Further-
more, this accuracy is rendered lasting by virtue
of sound mechanical construction which maintains
the electrical characteristics at a fixed value under
the most exacting conditions.

FOR THE FERROCART
Q.P.P. HI-MAG. THREE
Type 344) 3-gang condenser complete with

28/-

cover - - PRICE
Disc Drive Assembly with Pilot Lamp ,
attachment - S A - 5 P

RADIODHONE

GANGED CONDENSERS

BRITISH RADIOPHONE LTD., Aldwych House, Londom, W.C.2,
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VYSUCCESS A CERTAINTY

DUR THE ONLY KIT YOU CAN BUILD YOURSELF
i D EMPLOYING METALLISED SG. HIGH-MU DETECTOR
Y - AND ECONOMY POWER PENTODE VALVES

[ EVER before was there such a set within the reach of the home constructar. Never before such power

A from a battery set. Never before so many enthusiastic letters from constructors or so much
talk about any radio set as this Lissen “ Skyscraper ”’ Kit has elicited 50—60—70 loud-speaker stations—

everybody who builds a * Skyscraper'” gets results like that ! Lissen have published a 1/- Constructional

Chart, giving the most detailed instructions ever printed for the building of a wireless set. You can’t go

) D) 0 wrong—every part, every wire, every terminal is identified by photographs, Everybody, without any
technical knowledge or skill, can safely and with COMPLETE CERTAINTY OF SUCCESS undertake ta

L build this most modern of radio receivers from the instructions given and the parts Lissen have supplied.

N This new Lissen “ SKYSCRAPER” Kit Set is the only one on the market that you can build yourself

employing a Metallised Screened Grid Valve, High Mu Detector and Economy Power Pentode. Around
) . : these three valves Lissen have designed a home constructor’s kit the equal of which
there has never been before. Why be satisfied with whispering foreign stations
when you can BUILD WITH YOUR OWN HANDS this Lissen “ SKYSCRAPER "
that will bring in loudly and clearly distant stations in a profusion that will add largely
to your enjoyment of radio ?

e ¥ | & yours for ONLY 86 down

- X
‘@ To-day you cap buy the LISSEN “SKYSCRAPER " KIT on Gradual Payment Terms.
e ‘ 3 “ Skyscraper ** Chassis Kit, complete “ Skyscraper’ Kit complete with Walnut
3 with Valves, CASH PRICE, 89/6. Cabinet and in-built Loud«speaker, as illus-
5 Or 8/6 down and twelve monthly trated, £6 5s. cash. Or 11/6 down and
DO - ; payments of 7/6. twelve monthly payments of 10/6.

You can get the Lissen “ Skyscraper” Chart

FREE from any radio dealer, or by posting the
COUPON on left direct to factory.
"

COUPON To Lissen, Ltd., Publicity
S——— Dept., Isieworth, Middlesex.
Please send me FREE copy of your 1/- Skyscraper Chart,

Name.sseessopssesocsrossesassdossssossanss
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IF at any time you have heard broadcasts

from America you must have picked
up some transmission or other in which the
goods of well-known concerns have been
given a microphone “boost.” From
ptatistics recently published the largest
‘amount paid by one manufacturer in 1932
for time on the air is 3,639,782 dollars.
This sum represents the fee actually paid
to the stations and does not include the
salaries of artists taking part in the spon-
sored programmes, put out by the adver-
tisers. Over the N.B.C. and C.B.S. net-
works one firm alone with a view to pushing
the sales of a popular brand of cigarettes
spent 1,851,000 dollars in the course of a
few months. The salaries paid to artists
specially engaged for these publicity
'entertainments is also worthy of considera-
tion, some receiving as much as 7,500 dollars
per week for their daily broadcast.

Radio Tessino

T is hoped that the new Monte Ceneri
high power transmitter, which is
destined to give a scrvice to the Italian
speaking population of Switzerland, will be
ready to work on April Ist. In the mean-
time programmes from its Lugano studio are
-being broadcast through Beromiinster.
The announcements are given out in the
Jtalian language, the call being: Radio
Svizzera Italiana (Radio Tessino).
The French Riviera Station
HE powerful broadcaster which the
French Posts and Telegraphs propose
to install at La Brague between Nice and
Cannes on the French Riviera will be known
as “ Nice-Monaco-Corse,” as its trans-
missions are also destined to Monte Carlo
and to the Island of Corsica. In addition to
studios at Nice, Cannes, Juan-les-Pins and
Mentone, the station will also be connected
to Paris in order to permit a relay of the
Ecole Supérieure or of any others in the
French State network.

Vatican-Castel Gandolfo Micro-wave Stations

AILY broadcasts from the Papal See
are being carried out simultaneously

on 19.84 or 50.26 metres and on the 50
centimetre wavelength of the new Marconi

transmitter, Transmissions on the micro- |

waves have proved remarkably successful, as
the energy required is only 50 watts as
against 10-12 kilowatts for the longer
channels,
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Publicity Broadcasts in U.S.A.

Radio to the Rescue
URING the recent blizzard in-Wales and
consequent breakdown of overhead
telephone cables, many districts were tem-
porarily completely isolated from the rest
of the country. Two-way wireless com-
munication was rapidly established be-

IMPORTANT !

Readers please note that the Gift
Stamp No. 26, the last for |
their Presentation i

WIRELESS
CONSTRUCTOR’S
:ENCYCLOPADIA

appears on the back
cover of this week’s

“PRACTICAL WIRELESS,”

Will readers who are qualifying for this §
Presentation Encyclop®dia affix the
last Gift Stamp to their Subscription
Voucher, and forward the completed
Voucher in accordance with the instruc-
tions thereon TO-DAY ?

PLEASE DON’T DELAY
As announced last week there will be
an enormous number of volumes to
despatch, and it will necessarily take
some little time to get them all out. All
applications will be treated In strict
rotation. If you do not receive your
volume within 14 days of the despatch
of your application—notify by post card
giving date application was made,
NOTE : Carefully read instructions on
your Subscription Voucher and make
sure it is properly filled in, in every
detail, before forwarding.

YOUR LAST GIFT STAMP-
APPEARS THIS WEEK!

Don't forget to complete and send in
your Subscription Voucher immediately.

“Practical Wireless”
Presentation Department;
39,KingStreet,Covent Garden,

London, W.C.2.

tween Swansea and Fishguard, and in a
similar manner with the help of the army
authorities Tenby and Carmarthen were
promptly reached by wireless.

Higher Aerials for Wychbold
HE 100 kilowatt transmitter which the
B.B.C. is erecting at Wychbold, near
Droitwich, will possess two giant aerial
towers ; they are to be 700ft. in height or
only roughly 100ft. shorter than the masts
used by Hillmorton (Rugby) for its long
distance transmissions. Up to the present
the highest masts built for the new B.B.C.
National and Regional stations have not
exceeded 500ft.

Drastic Wavelength Alterations

LTHOUGH no decision can be taken
before the meeting of the European
ﬁroadcasting Conference at Lucerne in
June, it is already reported that some dras-
tic alterations in wavelengths may be
expected. According to a Swiss paper there
is a likelihood that a long wave channel
may be found for Beromiinster and that
Sottens may be displaced and moved higher
up in the waveband. If such a step can be
accomplished the 459 metre channel might
be allotted to the new Tessin station. In
the meantime listeners who twirl the dials
after midnight may hear from time to time
tests carried out by a number of European
transmitters, as was the case before the last
plan was brought into operation.

¢ Cut-Price >’ Components
A RATHER prevalent * penny-wise *
procedure is that of buying com-
ponents from the many cut-price wireless
stores which have sprung up so rapidly
during recent years. Obsolete components,
like obsolete sets, can be particularle
troublesome, unless the purchaser realizex
that they.are out of date and uses them
accordingly. Definitely faulty parts can
be even worse, and besides causing the con-
structor no end of difficulty, might be the
means of ruining a set of perfectly good
valves. It is better in every way to deal
with a legitimate trader, and to pay the
current list price ; you then have the assur-
ance that in the very event of a component
being in the least defective, it will be re-
placed without demur. Remember that all
manufacturers positively refuse to hold
themselves responsible for any article
bought for a penny under list price. ° °
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ROUND #e WORL

Women Again Leading !
CCORDING to a recent report published
by the American Radio Relay League,

of the 232 licensed feminine amateur
wireless experimenters, 190 dwell in the
United States. The total number of amateur
stations in the world has now exceeded
the 50,000 mark. |

A Gigantic S.B.
OR the broadcast of Mr. Franklin
Roosevelt’s speech, on the occasion
of his installation as President of the
United States, all stations were linked
up with Washington, eighty-seven being
controlled by the National
Broadcasting Company and
eighty-eight in the Columbia ¥
System. In addition to re- |.
lays carried out by the
B.B.C. for the benefit of
British listeners, the cere-
mony was also transmitted
.throughout . Germany,
Austria, Switzerland, and
other European countries.

For Early-morning Listeners
Poste Parisien (Paris)

is now on the air daily

at 70 am. GM.T. The
broadcast opens with a fan-
fare of trumpets, a few
pleasant greetings by the
announcer, and is followed
by a short recital of records.
A programme consisting of a
weather report, news bulle-
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INTERESTING and TOPICAL
PARAGRAPHS |

of the station in April, the first broad-
casts will be carried out by means of the
single aerial tower ; the second or reflector
mast will be built later.

Proteeting the President .

AS a sequel to the attempt on the life
of President Roosevelt, the Columbia

Broadcasting Company proposes to use a

special bullet-proof shield which, equipped

OUR FAR-FLUNG DISTRIBUTION
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wife completes this early S A Ay

transmission. . L_
Our Far-flung Line!
ROM time to time we
receive letters from
readers in various parts of the
- Empire, showing that PracTIOAL WIRELESS
reaches many odd corners of the world. The
postcard reproduced on this page, which we
have just received from a reader in Soviet
Russia, indicates that our journal is active,
even in that country.

Great Britain Still Forges Ahead
N a recent statement made in Parliament,
the Postmaster-General said that the
number of listening licences issued during
1932 totalled approximately 5,263,000.
During that year 2,825 convictions were
obtained against persons using wireless
‘receivers without permits, and the fines
imposed amounted to £2,833. By the
end of February, 1933, the number of
‘licences increased to 5,425,700, showing
61,200 more registered listeners than in
the previous month.

Canine SO S
THE Budapest studio broadcasts almost
nightly, at the end of the news
bulletin, 2 number of 8 O S messages in
respect to stolen or lost dogs. This regular
feature was instituted as a result of a test,
and has proved so successful that by the
help of these broadcasts 95 per cent. of
the dogs are now returned to their owners.

Radio Wien
N order to hurry forward the tests of
the new high power Bisamberg trans-

“with Problem No. 2

mitter with a view to a formal opening

who publish it.

SOLVE THIS®

PROBLEM No. 27 E
Brown's receiver consisted of S, G. Detector
and Output stage, operated from a small
mains unit giving H.T. and Grid Bias. The
fllaments were operated from a separate
accumulator. Reading about Quiescent Push
Pull he decided that it would be interesting
to try out, and accordingly purchased another
valve similar to that in the Output stage,
together with the necessary input and output
Q.P.P. transformers. The wiring was altered
(correctly) to suit the new scheme, but when
tried out the results were definitely bad.
Distortion, poor volume, and instability were
the result. The Grid Bias output terminals
on the mains unit gave sufficient bias to
enable the Q.P.P. scheme to be adopted, but
for some reason or other it did not work.
What do you think was the reason ? Three
books will be awarded for the first three
correct.  solutions opened. Address your
envelopes, marked Problem No. 27, to the
Editor, PRACTIOAL WIRELESS, Geo. Newnes,
td., 8-11, Southampton Street, Strand,
London, W.C.2, and post to reach us not later
than March, 27th, 1933.

SOLUTION TO PROBLEM No.- 26

The amount of wire required for the larger size of
frame should, of course, have been the same, and this
would have resulted in a decrcase in the number of
turns. By winding on the same number of turns,
therefore, Abrahams had a frame which was much
too large.

The following readsers received books in connection

H. T. Lunson, 65, Brockhurst Road, Gosport:
‘W. Smith, 4, Detmold Road, Clapton, London, E.5;
E. Williams, Gwenaslit,; North Road, Aberystwyth,

D of W|RELESS— (Continued)

' with microphones, can be erected when-
ever occasion arises for a presidential or
other address on the oceasion of open-air
broadcasts. The steel shield is shoulder-
high, thus completely protecting the speaker,
can be quickly dismantled and re-erected,
and will form part of the equipment of
Mr. Roosevelt’s private railway carriage.
when he travels through the States.

Census of German Wireless Receivers

ACCORDING to a recent report issued
by the German Reichspost, following

a general investigation in regard to the class

Cus this our and post in 26 unsealed avelope bearing
16 semp o Columbdia, 98108, Qurkenwetl Rd., R

Here is further evidence of the world-wide popularity of ** Practical Wireless,”
and incidentally a tribute to the remarkable organisation of Geo. Newnes, Ltd.,

of wireless receivers used by licence holders

in that country, the census

shows that only 7 per cent.
1 of the listeners possess crystal
! sets. The figures also demon-
| strate the popularity of one-
‘ and three - valve receivers

(74.8 per ‘cent.), and the
{ number of instruments uging
more than three valves
reached 18.2 per cent. of the
total. These statistics are
based on replies received
from 97 per cent. of Ger-
many’s listeners and, conse-
quently, will prove very use-
ul in planning out further
4 improvements of the broad-
3 s : casting system. It would be
interesting to know what the
position is in Great Britain,
and to what extent the old
crystal set is still used in
these islands.

Suspension of Radio Tele~
vision in U.S.A.
ACCORDING to a report
from New York, tele-
vision broadcasts have been
generally suspended in the
United States.  Although
experiments have been carried out
privately for some time, the Columbia
Broadcasting Company was the only
concern which actually devoted a special
short-wave transmitter (W2XAB) to daily
television broadcasts over a period of
eighteen months. The sound part of
the programme was regularly transmitted
by W2XE, Richmond Hill, New York,
on 49.02 metres (6,120 ke/s), and vision
throngh W2XAB on 2,800 ke/s. In view
of this suspension, W2XE has now reverted
to its former duties, namely, the relay
of the WABC, New York, wireless enter-
tainments, and is now well received in the
British Isles from midnight onwards.

New Canadian State Owned Transmitters
HE Canadian Radio Broadcasting Com-
mission has taken over from the
Canadian National Railways, the latter’s
stations at Monckton, Ottawa, and Van-
couver. They will be operated inde-
pendently. until arrangements have been
madl: to include them in the existing net-
wor

Country With Greatest Percentage of Listeners
ENMARK still holds the record for
possessing the greatest percentage of
registered listeners in respect to general
population. Recent statistics show . that
there are fourteen licence-holders for every’
one hundred inhabitants, or an increase of

one per cent. over the previous year,
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LEAKAGE 15 LIKELY TO ~T “HERE is
OCCUR ACROSS HERE no more

vexing
problem in
modern radio
than that of
selectivity. That
it arises from
the increase in
power and
number of the
broadcasting
stations of the
world is obvious,
but how to
tackle it is not
always so clear.
That 'a solution
can be found is
evidenced by
the performance
of carefully
designed re-
ceivers such as

Fig. 2.—In designing efficient
coils, terminals connecting the i}o Fury Four
extreme ends of the windings and  also many;
should not be mounted close of the more

together. expensive com-
mercial receivers. However, what the home
constructor wants to know is the *how”
and the ‘‘ why .”

Why is one circuit more selective than
another ? Why does H.F. amplifica-
tion give more selectivity than
I.F. ? Whyisone tuning arrange-
ment better than another ?—and so
on. Such questions are always being
asked, and it seems that all too often
they are left unanswered, or else are
answered in such a delightfully in-
definite manner as to leave the
inquirer with just as hazy a concep-
tion as before.

Perhaps it is this inquisitiveness
in my own nature which leads me
to expect it in others and to sym-
pathize with the home constructor
of an inquiring turn of mind. It
seems to me that all too often he
is put off with the kind of state-
ment that such and such a new set

"THE ABC OF SELECTIVITY

An Interesting Article on What It Is and How It Is Obtained.
By W. B. RICHARDSON

Well, what I am going to attempt here is
to answer some of the “hows” and

6 ‘Vhys.”

The Effect of Resistance

The selectivity, or if you prefer it, the
sharpness of tuning of a receiving circuit, is
dependent on the ratio of the resistance
to the inductance. The reduction of re-
sistance, therefore, is all important.

This resistance, which might be termed
the “wasteful >’ resistance, is due to various
losses which occur in the circuit. They
may be classified as follows :—

(1) Conductor losses (copper losses, etc.,
in the wire itself).

(2) Dielectric losses.

(3) Losses in surrounding conductors.

(4) Losses at terminals or contacts.

(5) ““ Dead-end ” losses. )

Fig. 1 illustrates this point. Here is a
group of resonance curves. They represent
the signal strength obtained with various
circuits over a band of frequencies. Curve
(a) shows a very efficient circuit. It will be
noticed that a large response (loud signals)

N

Fig. 4—A betler arrangement in which the two windings are

separated.

o o o

is very selective because it has
two H.F. stages,” or that twiddling
this knob or that ‘‘increases the
selectivity.” But no suggestion is
ever made as to why it does it.

This sort of thing is annoying, as
4t presupposes that the reader
either knows all about the theory
of the thing, or else that he is not
interested. I grant that itis possible
to overdo the explaining business,
and that, for example, a long-winded
dissertation on elementary principles
is out of place in describing a
receiver ; but I should like to see
occasionally a reason given when
claims are made regarding the selec-
tivity of some particular coil or
receiver. How often, for instance,

TENDIS

L3
2
m
2
2]
~
by

does one come across any explana-
tion of why a band-pass coil gives
a “square” peak ? Very, very
rarely indeed. No, we are just told

that it does, and with that we have Fig. 1.—Group

to be content.

Q( L e o e e ey

FRE QUENCY

efficiency.

of tesonance curves for circuits of varying

Fig. 3—Simple, but not the most efficient
arrangement for a dual-wave coil

is obtained at what is called the
Resonant Freguency, that is, the
point at which the circuit is exactly
in tune with the broadcasting
station. This is shown by the
height of the curve at the point
on the graph. On either side of the
resonant frequency, however, there
is a quick falling off in response.
This means that another station of
equal power broadcasting on a
nearby frequency, say at y, would
give in this case less than one-third
of the response (compare height of
curve at y with that at . Again
at z, still further from resonance,
there is practically no response.
Contrast this with curve (c), that of
the most inefficient of the three
circuits, and see how it differs. . In
this case the maximum response,
even when the wanted station is
dead on tune, is not as good as with
the first circuit. The most impor-
tant point, however, is the shape of
the curve. Instead of being pointed
it is comparatively flat. The result
of this is that the broadcasting
station at ¥y would come through
comparatively loudly, actually at
about half of the strength of the
wanted station. This you can see
by comparing the height of the
curve (c) atyx with its height at y.

How to Improve Selectivity in a
Simple Circuit

Now suppose you have a set with
a simple tuned circuit, such as is
found in most sets of the * det.
and 2 L.F.” type. How can the
resonance curve be made to
approach that of (a) ? Well, first
of all there should be a good tuning
coil. Screened coils are quite
unnecessary with this type of cir-
cuit, as the screening is not neces-
sary, and only introduces losses of

(Continued on page 6.)
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should also have
Jow self capacity,
that is why *only
switches intended
for use in H.F.
circuits should be
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Fig. 5—Various methods of obtaining selectivity in a single tuned
They all suffer from certain drawbacks. (See text.)

circuit,

(Continued from page 5.)

the third class previously mentioned, namely,
losses in surrounding conductors, the screen
or “ can ”’ being the surrounding conductor.

The former of the coil should not be too
small {two to three inches is suitable), and
the insulation between the turns should be
of a high order. In this connection silk is
better than cotton as a covering for the wire,
and the windings should not be coated with
shellac varnish or wax. A ribbed former is
better than a plain one, as there is less risk
with the ribbed type of leakage from one
turn to another through the material of
the former. Again, avoid bringing out the
ends of the coil to terminals placed very
close together, as in Fig. 2, as the full
voltage across the coil will then be applied
across the narrow strip of material between
them, and unless the insulating properties
of this is of the very highest order therc
will be leakage between the terminals.
Even if the former is of the finest ebonite,
it is better to have the terminals well
spaced because of the possibility of surface
leakage due to the accumulation of dust
or moisture.

Attention to these points will all help
to reduce losses (2), (3) and (4). We have
yet to consider losses (1) and (5), namely,
oonductor losses and dead-end losses. Not
much need be said regarding the former
beyond reminding you to use wire of a
reasonable thickness, by which I mean not
thinner than about 28 gauge. On the
other hand, no useful purpose is served by
having it of a larger section than 22 gauge,
as it only makes the coil bulky.

ill not over-stress the question of
dead-end losses as the tapped tuning induct-
ance is very rarely used nowadays, and it
is only in this type that true dead-end
losses occur. However, in dual-range coils
where part of the windings are short
circuited, as in Fig. 3, some slight loss of
efficiency will occur on the medium waves if
the shorted portion is not a separate winding
some distance from the medium wave
section. This is not, of course, a true
dead-end loss as the turns are shorted, but
may be looked upon more as losses in
swrrounding conductors. Fig. 4 will show
;what I mean by a separate winding.

Self Capaeity

There is one point in connection with
tuning coils which I have not mentioned.
I refer to self capacity, that is the capacity
between the turns of wire. This should be
kept as low as possible by avoiding pile
winding (winding one turn over the other
.to save space), and in the case of short-
wave coils by spacing the turns. Wave-

'7':

change switches associated with the coil

uwsed, ordinary
plugs and jacks and
many types of
mains switches
being quite unsuit-
able.

The tuning con-
denser is another
component in the
tuned circuit which
should be above
reproach. Most
modern types are
very good and
. losses here are al-
most eertain to be confined to the dielectric.
For this reason the minimum solid dielectric
is advisable, therefore an air dielectric
instrument is preferable to one with bakelite
between the vanes,

1N
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-
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Fig. 6.—~Graph showing how sensitivity
and selectivily increase with the addition
of reaction.

Selectivity and Signal Strength

A low-loss coil and condenser alone will
not give sufficient selectivity for modern
needs, so recourse has to be made to one or
more of the dodges shown in Fig. 5.
Unfortunately, all these arrangements causc
some loss in signal strength for the gainin
selectivity. Fitting a series acrial con-
denser, using a loose-coupled semi-
aperiodic aerial coil, or tapping the aerial
on to the coil near the earthed end, all
have much the same effect in that sensi-
tivity- drops ‘
rapidly with
the increase in
selectivity.
This means
that where in-
terference.
from the local
station is very
bad the geries
condenser has
to be reduced
tosuch a small
figure or the
tapping has to
be taken to
such a low
point that

Fig. 7.~For selectivity two tuned circuits are betfer than one.
example “here is of a typical band-pass hlter.

sensitivity is sadly reduced, with the result
that the. wanted station then disappears
with the unwanted one.

The Effects of Reaction

The fact is that the single tuned ecircuit
has its limitations, therefore if the best is
to be got out of it it should be carefully
designed. There is, however, one easy
mcans of overcoming the losses already
mentioned, that is by using Reaction. The
effect -of reaction is virtually to negative
the resistance of the circuit. ** Well, then,”
vou may ask, “ why bother about having
the circuit efficient if all the losses can be
overcome by a twist of the reaction
knob ? ” The answer is that the difference
lies in the ease of operation. The inefficient
circuit has to be made to work at the
bayonet-point of reaction in order to
maintain the maximum response, which
response will drop to a low figure if the
reaction is reduced slightly. The low-loss
circuit, on the other hand, will give quite a
good response even with minimum reaction.

That reaction is able to increase selec-
tivity is shown by Fig. 6, which gives the
different resonance curves obtained with
varying degrees of reaction. If you study
these curves carefully, you will see that an
increase of reaction means a great incrgase
in sensitivity at the resonant frequency,
but only a very slight increase off-resonance.
This means that if you had tuned in to a
station and were experiencing interference
from another station, on increasing re-
action you would get a large increase in the
strength of the wanted station, but only
a small increase in that of the unwanted.
It does not mean that interference from
the unwanted station would disappear on
bringing up the reaction as many people
seem to expect. These argue that if there
is no reduction in the strength of the
unwanted station there cannct -be an
increase in selectivity. This is wrong.
True selectivity is determined by the ratio
of the two signal strengths. We must not
forget that although the strength of the
unwanted station is slightly greater when
reaction is applied, yet the strength of
the wanted station becomes many times
greater than it was before.

Now suppose we reduce the strength of
the wanted station by means of a variable
condenser in series with the aerial or some
similar device until it is back at its original
level. What will happen to the unwanted
signals ? Well, naturally they will be
reduced also. In fact they will either

become very weak indeed or else disappear.

This clearly shows there is an increase

in selectivity since whereas without reaction
(Continued on page 30.)
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WIRELESS experimenters and con-

structors are frequently advised to

see that their loud-speaker is
matched to the output valve. Excellent
advice as far as it goes, but not of much
use to an amateur unless accompanied by
instructions as to how the matching
business is to he done ; this article explains
how to conduct a series of tests, and how to
apply the results. PracoTicAr, WIRELESS,
of course, specializes in practical articles,
but our present subject is an example of
how practice and calculation help each
other; practical experiments give the
results, but simple calculation and a graph
are required to apply them.

A Question of Wattage

First, let us clearly understand what
results we want to obtain. We have a
certain strength of current passing through
the speaker and a certain voltage across its
terminals. Now current multiplied by volts
gives watts, and watts are a measurement
of power, and we want to get as much
power—or, in other words, as many watts—
as possible into the speaker. Let us con-
sider two extremes. If the speaker had:
a negligible resistance we should get a big
current but no voltage across the terminals,
therefore multiplying the current by the
voltage the result is O watts. At the other
extreme, if the resistance of the speaker
was infinitely high, we should get a high
voltage but no current, the watts, as before,
would therefore be nil. But somewhere
between a_very low resistance and a very
high one there is a value which will give
maximum watts and we want to find that
value ; it will depend upon the character-
istics of the output valve and is termed the
optimum load for that valve.

Now to proceed with the testing. The
only instruments required are a milliam-
meter and a spaghetti resistance of, say,
‘10,000 ohms. An ordinary small watch
pattern meter reading to 30 milliamps or
less will do fairly well for our present
requirements, but a larger instrument with a
‘more open scale would be better ; it should
be as low in resistance as conveniently
possible because we shall ignore the resist-
ance of the instrument in arriving at results.
The resistance is usually marked somewhere
_ on the instrument ; it will probably be about
200 ohms, but it is advisable that it should
not exceed this. The covering of the
~spaghetti should be stripped off very care-
fully and inside will be found a strip of
insulating material closely wound .round
with very fine wirc ; great care should be
taken not to break this wire.

Using the Milliammeter

Disconnect the speaker, and connect up
the milliammeter and .the bare spaghetti

o
Fig. \.—Arrangement of milliammeter and spaghelti resistance.

I O L UR Ul

5,000 10000

to the output terminals of the receiving
set, as shown in Fig. 1. = (See remarks at the
end of this article if the set has choke or
transformer output.) The resistance should
be screwed down on to a flat piece of wood
covered with white paper; mark out a
scale on the paper, dividing up the length

of the resistance into ten equal parts so:

that each division repiesents a resistance
of 1,000 ohms. This gives us an inexpensive
variable resistance. See that the high-
tension and grid-bias batteries are adjusted
at their usual tappings and then switch
on the low-tension. .
Now take the wander plug shown in
Fig. 1, and press it on to the resistance at
the first mark (nearest the meter terminal)
which represents a resistance of 1,000 ohms,

and make a note of the meter reading. -

Take similar readings at all the other

| markings on the resistance scale, and write

them out as shown in the "accompanying
table. This will fill up the first two columns,
and we now have to work out the figures
for the third column from the other two.
The watts absorbed by the resistance
equals resistance multiplied by the square
of the current. We therefore multiply the
current by itself, then 5o :

. 7
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S. J. GARRATT

set of figures) run your. pencil up the
vertical line representing a resistance of
1,000 ohms, and when you.reach a point

1 level with 64 milliamps make a firm dot.

Do the same for all the other values shown
in the table (ignoring column 2) then draw
a free hand curve to pass evenly among the
dots. Almost certainly, you will find that
you will not be ahle to draw a smooth
curve to touch all the dots, but there will be
a certain amount of unavoidable errorin your
readings, and a smooth curve will give the
approximate mean of all your results. If the
dots are too scatiered, repeat the series of
tests, and if the curve does not have a

‘definite downward trend at the maximum

resistance, use a higher value of spaghetti.

You will find, if you made your tests
very carefully, that you will get a curve
something like Fig. 2 in shape, though the
actual figures will be different. The highest
point-on this curve represents the highest,
or optimum output of the valve under-
the conditions of the test. In Fig. 2 the
optimum is at about 7,000 ohms, and
this should be the impedance (impedance
is the resistance plus the inductance) of
the speaker in such a case.

You may ask how to find the impedance
of the speaker. ~ Well, there is no need
to find it. You now know the optimum load
for the valve, and on referring to your
table you will find that at this load (i.e.,
resistance, column 1) the current is, say,
4.5 milliamps. So connect up the milliam-
meter in series with the speaker while it
is working, and if the meter reads in this
case 4.5 milliamps the speaker is right. Of

(Continued on page 30.)

multiply again by the

resistance. Forexample, 4o

the first reading is 8, the

square is 8 X 8, which sl

equals 64 ; multiplying
this by 1,000 ohms=

8

64,000, but this must be
divided again by 1,000 to

N

bring it to milliwatts
(1,000 milliwatts equals
1 watt), so the answer is 64

110

milliwatts, which is put

down in the third eolumn. 00

The second line will be
722,000 49X 2,000=98

80

1,000 1,000
milliwatts, and so on for 2

all the other readings.
If you can use a slide
rule you can read off

MILLIWATTS

all the answers direct,
otherwise you must

work them all out.

Plotting a Graph
The next step is to draw

& graph representing milli-
watts for any wvalue of
resistance ; you will re-

quire some squared paper
for this. Mark the milli- -

watts scale on the left and
the resistance scale at

the foot, as shown in Fig,

] 2 3 4 5 © 7 8 9
: RESISTANCE 1000’ OF OHMS,
Fig. 2.—Plotting the graph.

2. Using the figures of
the table (yours will,
of course, be a different

10



PRACTICAL WIRELESS

MODERN CIRCUITS

An Article Prepared in Response to Numerous Requests from

By FRANK PRESTON, F.R.A.

-~ I PLUGIN™ COILS FOR
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bands there is abso-
lutely no reason why
, two coils should not
be wired in series to
cover the long waves,

Fig.}.— A dual-range tuning cpio
circuit for plug-in coils. -

SINGLE COIL
Ol .

circuit of any type of receiver, and if
coil A is a size 50 and B, size 150, tuning
ranges of approximately 300 to 600 metres
and 1,000 to 2,000 metres will be covered
by using a good .00056 mfd. tuning con-

and aswitcharranged | denser. Other ranges can be covered by
to short-circuit one of | using alternative coil sizes, and under
them when medium-
wave reception is re- -
quired, thus entirely ELATE
overcoming the old GRID
bogey of coil- A
changing. This is, of R 0005 md.
course, preciscly the
same principle as is 8
used for nearly all o
dual-range tuners at 0005 A
OR some time past our present In use. =50
correspondence Iéolumns s ™ To make use of =
have revealed a desire E | this scheme you will
on the part of numerous readers to | need two single baseboard mounting Q 0003k REACTION Fig. 3.—Showing how a
make use of plug-in coils which happen | coil-holders and a push-pull wave- ‘\\ NOENSER.  third coil can be added
to be on hand.  Whilst I would not advise | change switch, the connections being 6',/7 = _;?.,-,.// to provide reaction.
anyone to buy a new set of coils of this | as shown in'Fig. 1. Notice es;‘)?cmlly 3 / ) P> P \
type, I do not hesitate to say that, for a | that the holders are CTO8s- ’a ? ) GRID P TN e nseR
simple set, plug-in coils can be quite as | connected,” so that the turns of both pv’ // /;)! \_ >
efficient and satisfactory as their more | coils go in ! _v ___-. Y
modern dual-range counterparts, if they | the same 02 (\ﬁ_ Pl =\
are properly employed. I would go further | relative @z»o’\\’ 4 =
by expressing the opinion that the older | direction. A @ \ o
types of coil are often more efficient than | If adjacent AW /
many of the cheaper tuning units now on term}qa]s ] =
the market, and that if their limitations | were joined REACTION -
are realized they can be built into distinctly | together e 001 HOLDER
modern circuits of the less pretentious | the two 2
patterns, with every success. coils would
. act inoppo- LATE OF
Dual-Range Tuning N tonand DETECTOR VALVE
Probably the principal reason Why | tha wave. ; =
honeycomb and basket coils fell into dis- | 1o p gth EARTHE H.T
favour was that they had to be changed | . vered by both coils together
every time a different wavelength range | . uid be something less than R i
was to be covered, but as nearly all broad- SWITCH .
o that of the larger one used by
casting is now confined to two wavelength | jto0lf  Also notice that the moving vanes

of the variable condenser are connected:
to earth; if the condenser connections
were reversed, trouble due to hand-
capacity effects would most probably be
experienced. The arrangement can be
used for tuning either the aerial or grid

\%

b/

=
.0

> HT+

HFC.

i

0002mfS
00! méd PRE-SET
CONDENSER

w/C
PSwitcH

w/c
e

Fig. 2.—This circuit shows how plug-in coils can be used to provide
two dual-range tuners, one of which is connected tn the aerial, and
the other in the tuned-grid circuit of an S.G. receiver.

>HT~-

different circumstances it will be necessary
to use a 25 or 35 coil for the medium
waveband. By ‘ different circumstances *’
I refer principally to the length of the
aerial in use and the minimum wavelength
required. For example, if the aerial were
particularly long a 35 coil would cover the
same range as a 50 coil used with a short
acrial. -On the other hand, when reception
of such stations as Fécamp, London
National, or Newcastle was desired, a 25 or
35 coil would be necessary.

When the coils are used for aerial tuning
a .0001 mfd. pre-set condenser must be
inserted in series with the lead-in or else
selectivity will be very poor and the wave-
length range will seriously be restricted.
In Fig. 2 a skeleton circuit diagram is
given, showing how two dual-range tuners
of the type illustrated in Fig, 1 can success-
fully be employed in the acrial and tuned-
grid circuits of a typical screened-grid
receiver. It will be seen that the connec-

tions are very straightforward and easy
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to follow. When centre-tapped coils are
available, additional selectivity can be
obtained by transferring one connection
from the “ grid ” end of the tuner to the
centre tapping of the medium-wave coil,’
and this modification is shown on the dia-
gram by two broken lines. Generally
speaking, long-wave selectivity will be
sufficiently good when using the connec-
tions shown, but here again still greater
selectivity can be obtained where necessary
by taking the aerial and anode leads to
the centre-tap terminals of the long-wave
coils (B). Provided that both pairs of
cdils had identical characteristics, a two-
gang tuning condenser could be employed,
but as in practice the coils will rarely be
sufficiently well matched, even if they are
of the same make and type, it is always
advisable to tune each circuit by a separate
condenser.

In a receiver having a circuit similar to
that of Fig. 2, there will be a good deal of
feed-back betweeen the two tuners unless
certain precautions are taken. It would
‘obviously be best to erect an aluminium
screen between them, but in addition to
this the two sets of coils should be mounted
with their axes at right-angles to each other
to avoid respective interaction. Very often
the screen can be dispensed with if this

PRACTICAL WIRELESS
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> GRID

AERIAL
TERMINAL

Fig. 6.—A selective arrange-
ment ; a third coil is used for
aperiodic aerial coupling.

about

A

=HI+ 0005
mfd. is best for
our purpose, and
may conveniently
be of the cheaper
bakelite ‘dielec-

tric-type. It is
connected be-
tween one ter-
minal of the
reaction coil-
holder and earth,
whilst the other
coil - holder ter-
minal is joined to

the plate terminal

7 of the

0005w —————>L.T+ detector
> 1 & .\_’L'T._valve-

Fig. 4—An excellent D.-L.F. circuit using three plug-in coils in a -t Egii;ex;

il

is done and if the tuners are fairly well
spaced.
Reaction

We have not yet considered
the question of applying reaction
to our tuner, so let us see what
can be done in this respect. We
could, of course, use a three-
coil holder and ‘‘ swinging-coil ”’
reaction, but this is certainly
not advised, since the moving-
coil introduces many variable
factors due to unwanted coupling
with other components. Besides,
it is generally far more difficult
to obtain a smooth control by

this method than by the use of |
Reinartz or capacity reaction. '--3
(0] 19

In consequence, it will be better
if we concentrate our attention
on the latter system. - The re-
action coil will be mounted in a
separate holder placed next to
that taking the medium-wave

**dual-range-with-reaction ' aerial tuner.

SRECSET
GONDENSER .

q

condenser is
thus at earth
potential, and therefore its operation will

not introduce the difficulty associated with

)

hand-capacity. Connections to the reaction
coil must be right way round, for other-
wise signal strength will be reduced, instead
of being increased, as the reaction con-
denser setting is advanced ; the connections
shown in Fig. 3 must therefore be dupli-
cated exactly.

The size of the reaction coil will
obviously be of importance, since it must
so be chosen that it will function equally

/o::o m}ﬁggzﬂf«aomsm
O
LN\WH
& &
W -
> L &)
LOOSE-COUPLED .
AERIAL L
HOLDER. ;
< " EARTH & HY.~
::‘“*3 i/
p1 27 AT
ol Ao li<— switch,
52 g ity |

well on both wavebands—it would be futile
to use a dual-range tuner if the reaction coil
had to be changed for different wave-
lengths, and it would introduce undesirable
complications if an attempt were made to
switch over from one coil to another. Asa
matter of fact I always find that a 75 coil
gives practically uniform degree of reaction
over both ranges, once the H.T. voltage
has been adjusted to a nicety, but if any
difficulty is experienced ? few different
sizes should be tried.

A Good Two-valve Circuit

A good circuit for a two-valve D..-L.F.
circuit using three plug-in coils as a dual-
range tuner with reaction is given in Fig. 4,
and I can strongly recommend this from
a long and successful experience with it.
The two-valver represented is as good as
any similar type of set which can be made
at the present time. It has a distinctly
long range combined with a -degree of
gelectivity ample for most requirements.
Values of the principal components as

{Continued on page 10,

3
HT+

M=

coil, in the position shown in
Fig. 3—all three coil-holders are
so placed that the coils, when
inserted, will just-touch each
other. A reaction condenser of

v

lﬁA\_, P

0005 mid ,
REACTION CONOENSER.
Fig. 5.==The circuit o fan S.G. receiver of modern design using plug-in coils.
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fixed vre-

sistance
———>(Fand 2
mfd. condenser, and
consequently the

form of L.F. insta-

H.FC.

bility commonly
known' as motor-
boating is entirely

CONDENSE

|
| | Ol mfY.
©- ad

L0005 mfd
REACTION

obviated. In build-
ing this set a little
more care will be
necessary to ensure
that there shall be
no high frequency
instability. The
tuning circuits
must therefore be
separated by' a
vertical aluminium
screen and the two

DET.

4

(Continued from page 9.)

well as the most suitable types of valves
are indicated, so I do not think you should
have much difficulty in building the
receiver.

A Three-valve S.G. Circuit [

If you want a rather bigger set with a
greater margin of power and easily capable
of bringing In as many as thirty or more
stations at full loud-speaker strength the
circuit of Fig. 5 will appeal to you. This
represents a three-valve 8.G. receiver of
perfectly modern design and using plug-in
coils throughout. The aerial circuit is
tuned by a pair of coils connected as
shown in Fig. 1, whilst the tuned grid
circuit employs the coil arrangement
depicted in Fig. 3. Reaction is applied
to the latter circuit, but in this case a
0003 mfd. condenser is specified for
reaction control, the lower capacity being
quite sufficient to produce oscillation over
the entire tuning range, due to the fact
that the tuning circuit is not now “ dan;pedj’
by the aerial. As in the two-valve circuit
previously mentioned, the detector valve
is decoupled by means of a 50,000 ohm

sets of

: coils

Fig. 7.—A band-pass tuner with reaction, suitable for an should

——a ultra-selective D.-L.F, receiver. for pre-
' ference be

mounted at right-angles to each other.
Metallised valves should be used in the S.G.
and detector stages and the choke marked
HF.C.1 must be of a high inductance
type designed for use in S.G. circuits.
The second choke (H.F.C.2) can be of any
good pattern, but should for preference
differ from H.F.C.1; if both chokes were
alike there would be a danger of un-
controllable oscillation setting in at certain
wavelengths,

Increasing Selectivity

Although the two circuits dealt with are
thoroughly good and reliable they cannot
be considered as being ultra-selective.
Do not misunderstand me—they are quite
as selective as the average present-day
receiver, but could not be expected to
separate, say, London Regional and
Muhlacker at a distance of less than twenty
miles of Brookmans Park. To attain a
sufficiently high degree of selectivity for
that purpose it is essential to use either a
loose-coupled aerial coil or a band-pass
filter. Both of these arrangements can
be provided quite easily with plug-in coils
if a little extra complication is not objected

Margh 25th, 1933

to. Fig. 6 shows how a loose-coupled
aerial coil can be used in conjunction with
the dual-range tuner of Fig. 1. The
additional coil might conveniently be a
size 25 or so for medium-wave reception,
but the optimum size must be found by
trial, since it will vary considerably with
the type of aerial in use and the degree
of selectivity required. It is sometimes
possible to find a particular coil with which
the set’s sensitivity is just as good as with'
the less selective arrangement, but in
general a little loss in volume must be

‘expected when selectivity is increased.

The larger the aerial coil employed the
greater will be the sensitivity and the
smaller the degree of selectivity, whilst
the reverse is also true.

Unless there is a good margin of volume
it will be necessary to use a larger aerial
coil for long-wave reception or otherwise
to revert to the original arrangement.
Of course two coils could be wired in series
and one of them short-circuited by means’
of a switch just the same as with the
tuning coils, but this method would!
introduce too much complication to make
it generally acceptable.

Band-Pass with Plug-in Coils

The arrangement of Fig. 6 is only suitable
for the aerial circuit of an S.G. receiver,|
because it could not conveniently be!
modified for use with reaction. When
reaction is to be applied to the aerial, as
in a Det.-L.F. set, the only really efficient
way to obtain ultrasselectivity is by the
use of a band-pass tuner. The connections
for a band-pass circuit with reaction are
shown in Fig. 7. It will be seen that five
coils are used in all, two of them forming
the dual-range circuit of Fig. 1 and the|
other three making the arrangement of}
Fig. 3. The two circuits are tuned by;
separate condensers, but a single three-
point wave-change switch acts on both:'
Coupling between the two circuits is on
the ““ capacity ” system, a& .01 mfd. non:'
inductive condenser being used for coupling
purposes. It is essential that a screen'
should be placed between the two tuned’
circuits and it is also advisable to place,
the two sets of coils with their axes at
right angles, as shown in Fig. 7.

OR all uses, where insulation is re-
quired—as in panels for fitting in
mahogany or other radio ca.binets—t‘lw
construction of formers for coils—aerial
windings—chokes—condensers of various
types—and multifarious other uses, this
apparently useless material which possesses
insulative qualities of the highest order
combined with a hard surface should prove
a boon to constructors. In working thin
plates, place them between thin ply
boards.

If made hot, it bends well, and may be
worked round an iron ¢ core,” which should
also be made hot—but not a burning heat,
as this would damage the composition. It
will easily mould into casings or sheathes
for various components, the seams or joins
being closed with a kot knife-shaped blade
of metal, or a thick spirit-shellac mixed
with vegetable black to match the
record.

The accompanying illustrations show a
readily made former with octagonal base
and top plates. .

First of all describe the circumference
of desired diameter of former, and draw
line through centre A to B. Set com-
passes to points A and O, place leg in
point A and mark off point K and L.

A USE FOR OLD |
RECORDS

Draw Line K L, and mark line C D through
O, parallel to K L. Draw line from point

SINGLE WINDING

7
; O SLOTTED SIDE PIECES

i

A to point C, and from point O draw lind
through F to I. The dotted lines at the
8 points of octagonal plate, Fig. 2, indicate
the slots for side pieces. As a wiring guide,
3 times the diameter A to B plus once I to
F gives the measure of the circumferences
—J. A. C. PerriTt (Leigh-on-Sea).

SINGLE WINDING PILE WINDING
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Novel Indoor Aerial Insulators

HE accompanying sketch shows a neat
and cheap method of making indoor
aerial insulators. It consists of small
curtain rod brackets and pieces of lead-in
tube fitted to the ferrule made to take the

“NO & STEEL'SCREWS
ARE BETTER THAN NAILS
FOR PLASTER WALLS., .

Method

making in-

of

door aerial
insulators

J5 OR SMALLER
FOR 4345 WIRE

curtain rod. If the ebonite tube is too large
it can be held in the steam from a kettle
until soft, then pushed in and dipped in
cold water to set it. Should the tube be
small, this is just as easily overcome.
Unscrew the ferrule from the back plate
and place it over the tube.—L. A. VINTON
(Hackney).

Working Sheet Metal

ANY amateurs hesitate to build their
own chassis owing to the difficulty in

bending the metal. Here is a method by |

which an almost professional result may be
obtained by simple means. Secure three
boards, the length of the metal to be bent—
lin. flooring board will do—and plane one
edge of two of the boards true. Very lightly
score the metal where it is desired to bend,
and clamp between two of the boards, as
shown, in the sketch, with the scored side
of the metal away from you. Place the
third board as shown and press over until
the metal is bent at the desired angle. If
the corner is not as sharp as you may wish,
gently hammer the top board adjacent the

THIS Si0E

A clamping arrangement for bending sheel-metal.

*PRESS OVER FROM

SCORED ON
THIS SIDE,

PRACTICAL WIRELESS

THAT DODGE OF YOURS!

Every reader of ‘ PRACTICAL WIRE-
LESS” must have originated some little
dodge which would interest other readers.
Why not pass it on to us? We pay
£1-10.0 for the best wrinkle submitted,
and for every other item published on this
page we will pay half a guinea. Turn that
idea of yoursto account by sending it in to
us, add d to the Editor, * PRACTICAL
WIRELESS,” George Newnes, Ltd., 8-11,
Southampton Street, Strand, W.C.2, Put
your name and address on every item. Please
note that every notion sent in must be original.
Mark envelopes “ Radio Wrinkles.” Do NOT
enclose Queries with your Wrinkle.

e

angle. This method may be-employed for
cutting sheet metal. Score deeply on both
sides and clamp between the boards as
before, and bend the metal backwards
and forwards by pressing on theg
board until the metal is severed. The ¥
edges may afterwards be trimmed up
by means of a file. Flanges for se-
curing the sides of a chassis may be
bent by inserting the metal in a saw
cut in a piece of hard wood held in
a vice and the metal manipulated as
before. — E. A. Dinmore (Forest
Gate, E.7).

Making Pliers Self-opening

BY fitting a spring between the handles
of a pair of pliers, as shown in the

accompanying sketch, they can be made

Fitting pliers with a spring for self-opening.

self-opening. The ends of the spring should
be slightly softened so that they can be
coiled round the pliers in the manner
shown.—H. J. Nicuorsox (Liverpool).

An Inexpensive Baseboard Potentiometer

AVERY efficient yet cheap potentiometer

or variable resistance may be made of

the following materials, which in most

%ase% can bc obtained from the * junk
0x " +—

1 Spaghetti Resistance (of any de-

sired value). 2
1 strip of ebonite of any thick-
ness, about lin. wide, and 1lin. longer
than the Spaghetti.

3 small terminals.

1 wire connector, and a length of
flex, about the same length as
the resistance.

Remove the connecting tab
from one end of the spaghetti

/6
|

PLATE

Spaghettt
A’t?.S’/gf ance

resistance, and then slide off the sleeving,
exposing * the resistance wire, which is
wound round a stringy material. Slip
the brass connector over the resistance,
and refix the connecting tab. Next drill
a small hole suitable for mounting one
of the small terminals at a distance of
about }in. from the one end of the ebonite,
and drill a small hole of the same size at
a distance equal to the length of the resist-
ance away from this hole, near the other
end. Then meunt the resistance on the
terminals which are screwed to the ebonite
as shown in sketch, and mount the remain-

Fixing Screw

Connector

Ebonire

An easily made baseboard
potentiomeler,

ing terminal near the centre of the ebonite
strip, but not allowing it to catch the
resistance. This last terminal may be
connected to the connector with the-flex,
and this completes the potentiometer.
This gadget may be mounted on the
baseboard of the set, and will prove in-
valuable for biasing, or voltage dropping

in an “ All mains set.”” This idea may also

be used to save the cost of buying another
resistance, which you may need, though
you have a resistance of greater value.—
A.J. PErrY (Wellington).

Auto-transformer Switch
HEN a transformer is parallel fed,
different step-up ratios may be
obtained by altering the connections. By
means of -the arrangement shown in the
illustration, it is possible to quickly and
simply change the ratio when desired.
When the switch is over to the right, the
ratio is 1-1 which, when local or powerful
stations are being received, prevents over-
loading, and gives improved quality. For
weak signals the switch is put over to the
left, resulting in a step up ratio more than
the normal stated ratio, i.e., 4-1 in the case
of a 3-1 transformer. Thus greater amplifi-
cation is obtained.—R. G. MiTcHELL
(Edinburgh).

~ (Continued on page 12.)

™\
O~
)CHANGE OVER SWITCH

\

A simple aulo-transformer switch.
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HOLE TO CLEAR

TOP CUT FROM
VACUUM FLASK)

———

Sy

A novel screening device.

An Improvised Screening Device

N efficient screen for valves or any
small component can be made
from a disused Thermos flask, as shown in
the accompanying sketch. Remove the
top part of the flask and turn up the bottom
edge to form lugs for fixing to the base-
board. Cut out the slots for the connecting
wires, and if the screen is to be used for a
sereen-grid valve, cut a hole in the top of
the cap as well. The bottom part of the
screen can be fitted over the valve-holder
.and the cup screwed on after the valve is
inserted.—W. E. HasgeELL (Newport).

A Handy Battery-charging Switch

THE battery-charging  arrangement
shown in the sketches has been in
use for over eighteen months, and has
proved satisfactory in every respect. It is
very cheap to make up, and providing a
little care is used in making the slot for
the switch arm there is nothing to give
any trouble. In the event of the
accumulator running down whilst the
owner of the set is absent, any member
of the family can move the switch arm to
the opposite position and do so without
any risk. In my case the box is mounted
on the wall of an outhouse and is kept
away from the wall by half-inch battens.
The lid of the box is used as a cover and is
screwed on to prevent any inquisitive
member .of the
family from inter-
fering with the in-
terior, and also to
keep the vital parts

M;z\ins l

(

2 clean. The switch

rickle E
Chrarger | AImM, of course, car-
ries the direct

leads from the

Variable Buffer.
+—Resistance [[ °

-
ReeNo !
'\

Fig. 1.
AT .toSel 1w

Circuit diagram and general arrangement of a handy batlery charging switch.
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accumulators, and they are held down by
small staples, leaving the switch arm as
near to the pivoted end as possible to
revent them from :

Novel Coil-formers
HERE is a novel way of making low-loss

coil-formers, which will appeal to
the amateurs who enjoy constructing

ing broken by the
movement of the
switch. The wiring on
the pictorial diagram,
Fig. 2, is omitted, as

this can be easily fol-

theirown apparatus. First the required
number of discs are cut from three-
lneoum wn gou. PIYWo0d 5 the total number
WOUND HERE of these will

' depend upon
how many

lowed on the E :f'-ﬁ%”éé‘ slots the llongrli
circuit diagram, geacrion 3 wave coil wi
Fig. 1. All con- N ::msds occupy. One

SLOT:

slot must be

tacts made with ol =
the copper foil ,Lv(u?mulNAc\;,E\ru

provided for

are, of course, [

PLYWOOD DISCS BOLTED

soldered. The
platform on the
bottom of the
box should be

fixed securely,
as this has to
carry the

weight of the
t wo accumu-
lators. —G. W.
Reap (Bow).
Mounting a Volume Control
WHEN potentiometcers are used as
volume controls across the trans-
former secondaries, they are in some cases
used with a semi-permanent adjustment,
especially when tuned to the local station.
To those readers who have
sets with easy access to
the interior, the following
method of mounting the
component will be found
quite satisfactory,
and will mean the :
saving in many
cases of long lengths
of wire which would
normally go to the
panel. Two small i
strips of stout brass H
are the only re- |

it i
quirements, and i / \ \7‘ ¥
\ 4 “ o
N L Y

these should be cut Milfil
to the desired I“
lengths and bent < it
to shape, according &l
to the transformer
in use—a hole being
drilled in the end
of each. The potentiometer can then be
mounted above the transformer as shown
in the accompanying sketch. If the
core is joined to earth, care should be
taken to prevent a short-circuit.— H.
WEaRING (Devonport).

]

Mounting
a potentio-
meler on a transformer.

Slot cut in side [T -
g Cox totake i /" quares of Copper Foil Fixed sith

10, Thi: tmust e “&’penel pi
a (3

Znn

2k

C/larytr

R e =
loden platform screwed ¥ of box...

Fottom

i
] J"Strips of Comerfoil Wrapped round &
N St s £

Strip of hard :
,owot‘jwi?h am” nut

TOGETHER FOR DRILLING
JO ACCURATELY LOCATE
HOLES FOR DOWELL RODS

Making coil-formers with plywood.

the reaction coil. All the necessary data
can be obtained for this by consulting
PracTICAL -WIRELESS Data Sheet No. 2.
Upon one of the discs a circlé is scribed and
divided into eight equal parts, as in the
lower sketch in Fig. 1. All the discs are
now clamped together as shown in Fig. 2
and drilled right through with a 3/16in.
drill at each of the eight points, to take a
like number of 3/16in. dowel rods. Before
rcmoving the clamping bolt, mark all the
discs so that all the holes can be brought
into line when assembling. The whole
when put together will appear as in Fig. 1,
—A. S. Ricaarps (Bargoed).
Eliminating Hum
UM from mains sets may be
due to a number of causes,
and it is often difficult to effect
a complete cure. The trouble,
however, can sometimes be
minimised by using a potentiometer
having an adjustable tap instead

q_& of a fixed tap in the heater circuits.

Sy If a centre-tapped transformer is used the

potentiometer is connected in the circuit
by taking the wire from the centre tap
to the sliding contact of the potentiometer.
The ends of the potentiometer are joined
one to each side of the heater transformer.
A total resistance of about 90 is usual.
Reducing Mains Hum
BY the way, 50 cycle mains hum can
generally be reduced fairly consider-
ably by inserting a fixed condenser some-
where in the loud-speaker circuit. When
using an output transformer the condenser
can be connected between one
gecondary terminal and the
loud-speaker ; a capacity of .5
2mfd. or so will generally prove
just about right. If the
speaker is fed through a choke-
capacity filter it is only
necessary to reduce the capacity
of the filter condenser to a
value similar to that referred to
above. The idea in both in-
stances i3 to provide a com-
paratively difficult path to
the very low frequencies
without restricting the passage
of any others. This can be
done quite easily by the
methods suggested, and if
care is taken in choosing the
optimum condenser capacity,
the quality of reproduction
‘will scarcely suffer at all.
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Cossor Melody Maker
ALL-ELECTRIC Model 337

with self-contained Loud Speaker

Complete Kit of Parts for building Cossor
All-Electric Melody Maker Receiver Model 337
as illustrated above includes ‘Cossor M.V.S.G.
Variable-Mu Metallised Screened Grid, Cossor
41 M.H. Metallised Detector, Cossor 41 M.P.
Output and Cossor 442 B.U. Rectifier Valves;
Individually Shielded Coils; All-metal Chassis;
Cossor Mains Transformer and all components
for home assembly. Handsomely finished cabinet
(18% in. by 17} in. by 10} in.) ; Balanced Armature
Loud-Speaker. Provision is made for fitting
Gramophone Pick-up Plug and Jack. For A.C.
Mains “only, 200-250 or
100-125 volts (adjustable), £8 10 o
40-100 cycles. PRICE 5 "
Hire Purchase Terms: 20/~ deposic

and 9 monthly paymenis of 186.

- S oot G o e D G R GG G W .

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

Please send me, free of charge, full particulars of

Cossor Melody Maker BATTERY Models

Cossor Melody Maker ALL-ELECTRIC Model

Cossor ALL-ELECTRIC Recciver Mode} $33A
Strike out whichever not reguired

I e e O SO [

Address ST el e v

e T

S L FPTHN oy

{
t
i
i
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Prac. 25/3/33 g

KINGS OF
.THE AIR

BIG PRICE REDUCTIONS

IN

COSSOR rADIO

Cossor Melody Maker
BATTERY Model 335

with 3eif-contained Loud Speakee

Compléte Kit of Parts for building the Cossor
Melody Maker Receiver Model 335, as illus-
trated above including Cossor 220 V.S.G.
Variable-Mu Metallised Screened Grid,
Cossor 210 H.L, Metallised Detector and
Cossor 220 P. Qutput Valves; Individually-
Shielded Coils, Cossor L.F. Transformer ; all-
metal panel and base and all the components,
bolts, nuts and screws necessary for the rapid
assembly of the Receiver; handsomely finished
Cabinet, 18%in. by 133 in. by 10§ in., and 10-in.
Balanced-Armature Loud Speaker. Provision s
made for fitting gramo-

phone pick-up socket and £
plug if required. PRICE 6 517- 6

Hire Purchase Terms : 17s. 6d. deposit
and 9 monthly payments of 1Ss.

A. C. Cossor Lid., Highbury Grové, London, N.§. Depots at
Birmingham, Bristol, Glasgow, Leeds, Liverposl, Manchester,
Newcastle, Sheffield, Belfast, Cardiff and Dublin,

Outstanding performance — simplicity
of operation — value for money —the
keynotes of Cossor Radio. To-day, at
the new prices, Cossor Kits and Receivers
Tepresent even greater value than ever.
Never before has it been possible to
obtain such high-grade Radio for so
smalil an outlay. Before you decide on
your new Set—ask your Dealer to let
vou hear Cossor.

COSSOR Radio de Luxe

Cossor - ~
ALL-ELECTRIC Recelver Model 537a

$ valves including Rectitier})

Complete Receiver as illustrated, with 5 Cossor
A.C. Mains Valves, viz.: Tuwo Cossor M.V.S.G
(Metallised Variable-Mu Screened Grid), "Cossor
41 M.H. M- tallised Detector,y Cossor 41 M.X.P.
{Super-power Output) and Cossor 442 B.U.
(Rectifier). Completely shielded coils, triplc-gang
condenser givin one-knob tuning. HNluminate
dial, calibrated in wavelengths. Graded volume
control and alternative tone selector. Mains-
energised Moving Coil Loud-Speaker, gramo-
phone pick-up plug and jack, magnificent cabinet
with conveniently-pliced controls, Wavelength
range 200-580 and 1,000-2,100 metres. For A C.
M:n‘m;5 o'nlly Z%O—ZSOblor
100-125 volts (adjustable), £
40-100 cycles. PRICE 13 -15 ] o
Hire Purchase Terms: 2716 depesii
and 11 monthly payments of 28i~,

Q 2536
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| THE ALPHA Q.P.-P. THREE}

™THE receiver described in
this article is a splendid
self-contained, battery-
operated receiver which will i
give a really high standard per-
formance. The circuit diagram
shows that the aerial tuning
arrangement “is designed to-
provide the necessary degree
selectivity which
must be employed in order
to ensure that there shall be
no difficulty in ‘separating-
stations working on adjacent
wavelengths. This is carried
out by means of band-pass
‘tuning, and the coils used are
a little different from those
normally employed. Instead |
of a two-band tuner, the usual
wavelengths have been
ided up into three bands, the
first covering a range of from
150 metres to 230 metres, the f
second covering the range from 200 to

of high

! Grid

div-

500 metres, and the third tuning to the

long-wave

stations working on wave-

lengths from 1,000 metres to 2,000 metres.
A small adjustable series aerial condenser

is fitted to the rear of
the baseboard, and
this enables the set to
be adjusted to the
particular aerial with
-which it is employed.
The remainder of the
circuit is quite ortho-
dox, the special input
and output quiescent
‘ push-pull transformers
being provided with
the necessary tone-
control and safety
resistances. The de-

tector-valve is of the Ca

normal H.F. screen-
grid type,and this pro-
vides a high degree of
amplification and
-selectivity in  this
stage, and ensures that
the -two output pen-
todes will be flt)xelly
Toaded so as _to enable
‘the moving-coil loud-
speaker fitted in the
upper pait - of the
cabinet to give of its

t A simple-to- construct, ‘highly - efficient i
{ three-valve Receiver employing a Screened- §

vemimom Designed by T. D. BAKER remvemimmid

The above-board view of the Alpha Q.P.-P. Three.

preferable to first of all fix the
parts on the underside of the
baseboard, as shown in Fig. 2.
Attach the terminal blocks in
the required positions, after
fitting the terminals to them.
Turn over the baseboard
and mount the remaining
components, taking their
position from Fig. 4. Notice
particularly the aetual way
round for the two trans-
formers, so as not to be met,
with difficulty when wiring
is commenced. It should
also be pointed out that
care should be taken in
handling the variable eoun-
denser, so as not to damage
or bend any of the vanes.
Mount the reaction con-
denser on the panel, and fit
the escutcheon window.
The on-off switch is easily
P . “ fitted above this window, and the panel
For Wiring Diagram, see page 18. ! ‘may then be attached to the baseboard

Detector and two - Pentode valves ]

i | by means of appropriate wood-screws. The
dial should be just clear of the back of the
window, and if there is any bad aligniment
H.T+:1 here, such as the dial
touching the window,
or being too far to the

For List of Components, see page 16, i

HTs2

!

back, the panel should
be removed and the
variable condenser fit-
ted.-in a more- suitable
position. The small
hole through which
projects the control
rod of the tuning-coils
should ‘be just large
enough to prevent
rubbing,

z
fod o
o

(5%

e

HT

-==~0

02 wfd,

12

Wiring

The wiring may now
be carried out, using
for the purpose the coil -
Glazite. One or two
parts of the -circuit
may be 'a little awk-
ward to get at, but

| /0005 ~id

] : w1~ in general this part of
L " the construction will be
‘found quite straight-
forward. Note how the

best. The photograph of ithe rear of the
receiver will show that a shelf is provided for

the accommodation of the H.T. and L.T.:
batteries. The grid-bias bat-
‘tery is held in a clip at the
rear of the lower baseboard.

Provision for

usual  pick-up

earth.

“Constrnetion

Remove the

gramophone
reproduction is made by the
terminals
_connected between the grid
circuit of the detector and

baseboard
.from. the cabinet and mark
out the positions for the Clix
valve-holders,  as shown on

page 18. Whilst catting work

18 in progress, mark out and The neat panel lay-out of the finished recciver.

- ' —— I3 . < GB-r gwitch is joined to a
Fxg.. 1.—The theoretical circuit o]: th:s. recetf)er. . _ soldering fag (or by
drill the panel from the details given in | means of a loop) under the holding-down
Fig. 3. The actual fitting of the various | screw of one of the feet of the variable
parts may now be commenced, and it is | condenser assembly. This prevents a long

lead being-Tun round to the terminal on

the opposite end of the condenser. The
4 100,000 ohms resistor is attached to the

GB terminal of the input transformer by
i.a¢ means of a short length of Glazite,
and the flexible grid-bias lead is
attached to its opposite end. The
thick Glazite wire keeps it in position.
The remaining resistors are also
held in position by means of the
connecting wires, no special holders
5 ; being provided for them.
It will be noticed in Fig. 2
that the pick-up terminals
are short-circuited with a
small piece of wire. This
protedure is necessary only
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1 2-gang .005 mfd. Variable Condenser with
escutcheon. , (Polar).

2 .0003 mfd. Precision Condensers. Lissen.

1 .01 mfd. Fixed Condenser. (T.C.C. Type S.)

1 1 mfd. Condenser. (T.C.C. Type 50.)

1. 2 mfd Condenser. (T.C.C. Type 50.)

1. .02 mfd. Condenser. (T.C.C. Type M.)

0
L ) D - ) B ),

LIST OF COMPONENTS FOR THE ¢ ALPHA » Q.P.-P. THREE

1 1,000 ohms 1 watt resistance. (Erie.)
1 2,000 ohms 1 watt resistance. (Erie.)
1 8,000 ohms 1 watt resistance. (Erie.)
1 50,000 ohms 1 watt resistance. (Erie.)

1 100,000 ohms 1 watt resistance. (Erie.)
1 Q.P.P. Transformer. (R.1.) ~
1 Q.P.P. Output choke. (R.1.)

The finished
Alpha Q.P.-P. Three.

when the receiver is used for radio reception,
and a convenient switch could, of course, be
mounted on the motor-board ofl the gramo-
phone portion of- the equipment. There
are no other points which require attention,
and the receiver may be completed by
reference to Fig. 4 and the photographs
of the receiver which are included in this
article. |

Operating Notes

The screen-grid valve is inserted in the
socket nearest the variable condenser, and
the flexible lead, which is joined to the
A terminal on the input transformer,
should be attached to the cap of the valve.
A point which should be mentioned herc is
that this lead should never be discon-
nected whilst $he H.T. plugs are in their
sockets. The reason is this. H.T. nega-
tive is joined to earth, and the primary
winding of the transformer is joined to
the other side of the H.T. battery. There-
fore, if this lead is allowed to drop on to
the variable condenser, or the metallized

2 5-pin valve holders. (Clix.)

1 4-pin valve holder. (Clix.)

1 Coil Unit. (Hambling.)~

1 On-off Switch. (Busco.)

6. Terminals, marked E, A, LS., L.S.
Pick-up, Pick-up. (Belling Lee.)

ra—pt

1 7-way Battery Cord. (Bulgin.)

2 L.T. Spade Terminals.” (Clix.)

1 Grid Bias Clip. (Bulgin.)

2 Coils Glazite.

2 Valves Pen 220A. (Mazda.)

1 Valve 215 S.G. - (Mazda.)

1 P.M. Moving Coil Speaker.

1 Alpba Cabinet. (Hambling.)

1 Panel 14in. X 8in. (Becol.)

1 Plywood - Baseboard 19in. X 7in.
1 120 volt H.T. Battery. (Lissen.)
1 16 voit G.B. Battery. - (Lissen.)
1 L.T. 2 volt Accumulator, (Lissen.) .

}
U o {1 I M ) D (| A S L R L T { )

Rt et et et

6 Wander Plugs, marked G.B.+, G.B.1., 1 Q.P.P. Moving Coil Speaker. (Ormond No.
G.B.2, HT. H.T.+1, H.T+2. (Clix.) R/494 C.T.)
fpu—. - i
14%- ?;,
1 /
On-OFF 7
5»2(5/: ik )
i
8%
Ganged
o . ! ,rum% -
e t 7% Condenders 3 'J*“
)
E a3 Al = - Baseboard.
S s ~
e 2h 2% ! ) -}
! i ! Reaction, e
l ‘ Concenser ‘
Ji 1 . ] Baseboard
Fig. 3.—Panel drilling dimensions. Fansior

coating of the valve (if such a valve is
used), the high-tension battery is short-
circuited, with, of course, disastrous results.
Therefore, use a soldering ring on this
lead, and you will remember, when going to
remove it, first of all to take out the H.T.
plugs. The two pentode valves are inserted
in the remaining holders, and they may, of
course, be used indiscriminately in any
holder. A 16 volt grid bias battery must
be inserted in the clip, and the three plugs
inserted in the appropriate sockets. G.B.+
is inserted in the end socket marked with a
plus sign; G.B. P.U. is inserted in the
3-volt tapping, whilst G.B.— is inserted
in the opposite end socket on the battery.
The position of the socket marked P.U.
should be varied to see if, with your par-
ticular valve, therc is any better position
for it. The H.T.1 plug should be inserted
in the high-tension battery at some point
between 60 volts and 80 volts. The

best position will be found by experiment.
The best voltage will be that which gives
smoothest reaction control, and this will
no doubt be nearer to 60 than 80 volts.
The battery, as already mentioned, should
be stood on the upper shelf, together with
the L.T. accumulator. If now the set is
switched on, it will be found that maximum’
signal strength will be obtained when the
series aerial condenser is turned with the’
vanes “all in.” This should be adjusted
to give the best compromise between'
selectivity and signal strength, and when’
tuning to a station, the small knob which
is concentric with the majn tuning knob
should also be adjusted to give the accurate
tuning spot. The selectivity will be found
ample for normal requirements, and it may
be augmented, where required, by suitable
adjustment of the reaction condenser. -

(Continued on page 18.)

Points About Selectivity . )
USUALLY, if a set is made too selective,
| tuning will be more difficult. ~ It-is
not an easy matter to obtain a good
tone when tuning is of the knife-edge variety.
If a station can be received anywhere
within three degrees on the dial, the correct
point at which it is properly tuncd in can
casily be found.

By increasing the potential of the detector
valve selectivity is automatically increased.
In circuits employing magnetic reaction
the use of a larger capacity condenser
across the primary of the first transformer
will increase sensitivity, and, to a certain
extent, selcctivity as well. Many tuning
units work in a very unselective condition.
When they do, connect a small capacity in
series with the aerial and the aerial terminal
of the unit. If your earth lead is long
your set may tune broadly. Here, again,
sharper working can be obtained by con-
necting a variable condenser in series—
this time with the earth,

Long saerials tune broadly and it is a
good plan ‘to limit the length to about
70 feet, including the down lead. A set

e s
| Bind Your Copies of | |
“Practical Wireless” ®

THE Binding Case for Volume 1, in Blue
Z Cloth Boards, with Silver Lettering, and
lcomplete with title page and indcx, costs
2s, 6d. (by post, 2s. 9d.) from: E
i The Publisher,
George Newnes, Ltd.,
8-11, Southampton Street,
Strand, London, W.C.2.

¥  The index separately costs 4d. post free.
' All readers should have their copies of
Y Volume 1 bound, and thus be able easily
to refer to the contents, by means of the
fully cross-referenced index.

Back issues to plete your
¥ may be obtained for 4d. each, post free,

from The Back Num Department,
Exeter Street, Strand, W.C.2.

‘ [
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may be unselective -through being earthed

to a water main to which other sets,
generally tuned to- a local station, are
eartlﬁed. If possible, use an independent
earth. =

A Fuse Hint
N sets where a flashlamp bulb is fitted
to act as a fuse, constructors are often
puzzled by the bulb glowing at the moment
of switching on, and sometimes fusing.
It may be thought that a fault exists, but
this may not be the case.

If a set contains various fixed condensers
of fairly large capacity, these take a
relatively heavy current when switching
on, and it may thercfore be necessary to
use a fuse bulb of larger capacity. If the
valves take a total filament current of
.5 ampere, which is usual for a three-valve
set, a bulb that will. blow .4 ampere will
afford protection and lcave a sufficient

factor of safety.
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NOW-here is a
specially designed
Permanent Magnet

MOVING

COIL
REPRODUCER

for use
with Q.P.P.
output

R.K. “Minor” Permanent
Magnet Loudspeakers fitted
with Q.P.P. output trans-
former and high efficiency
permanent magnet. Price
57/6. Also available com-
Dplete with cabinet.

Here is a new model B.T.H. R.K. Reproducer spec-
ially designed for operation by a * Quiescent Push-
Pull ** output stage. It incorporates a special accurately
matched transformer to suit Mazda PEN.220A valves.
The speaker itself is of the well-known ** Minor ”’ R.K.
type with powerful permanent magnet. The combin-
ation produces the best possible results from Q.P.P.
receivers.

The Edison Swan Electric Co. Led.,
g’j"' 155 Charing Cross Road, London, W.C.2
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by ‘Practical

Exclusively Speclfled

Wireless’ for the

‘Ferrocart f
0P.-P. Hi. §
Mag.Threeg

described in this issue.

PERMANENT MAGNET M.C.REPRODUCER

The R. & A. “Challenger” Reproducer
is constantly specified by Set designers,
and now by the designer of the
{ Ferrocart Q.P.-P. Hi. Mag. Three’
because of the amazing quality of
reproduction, the tonal beauty, the
crispness and brilliance of musical
passages and the life-like rendering
of speech.

Fidelity, Sensitivity, Permanence.  All
these are demanded by the modern
Set designer, and are found combined
in their ultimate choice—the R. & A,

» Challenger.”
Your dealer can supply. Insist
onthe R.& A.“Challenger’’ and
refuse any so-called substitute.
Had there been a substitute, the
designerofthe‘FerrocartQ.P.-P.
Hi. Mag. Three’ would have

specified it.

-the finest

35/

including 3-ratio
Ferranti
Transformer
167

value ever

offered’/

REPRODUCERS & AMPLIFIERS LTD, WOLVERHAMPTON
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.:r.”opj a_nd Sub-Basebbard Wiring Diagram of the Alpha Q.P.-P. Three

(Continued from
page 16.)
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The FERRANTI
SUPERMIN

3

Youwillfind
a keen ex-
hilarating
enjoyment
in building
the “*Super- Y
min 3. First you =
have the pleasure
of actual assembly and

of seeing ‘high-grade

components take up their ap-
pointed duties according to a
Then there

is a unique sense of pride in having

pre-determined plan.

built a receiver which is not only
a beautiful engineering job and
a splendid piece of technical
apparatus, but which is one
capable of giving really satisfying

reproduction.

The Supermin is a screened-grid 3
receiver with two tuned circuits giving
unusual selectivity and quality.  The
kit comprises all you need (except
valves, cabinet, and batteries).

The price of the kit, including all
components, fixing screws and wire,
complete with metallised panel and
baseboard, in sealed carton, repre-
sents-radio’s best value at £4 12s. 6d.

ERRANTI
SUPERMIN 3

Ask your dealer for a FREE Construction
Chart, or in case of difficulty, write to:

FERRANTI LTD., “S" Constructor's Section,
HOLLINWOOD, LANCASHIRE.

926
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Specified excluswely for the

FERROCART QP.P.
HI-MAG THREE

..... a receiver that combines the two most
revolutionary improvements in radio reception. The
designer naturally turned to ‘the pioneers in LF.
Transformer design for his Q.P.P. Components. He
knew that Varley would do credit to the capabilities

of this outstanding circuit—that there were no better
input or oquut QP.P. components than Varley
» . DP 36 and DP 38.

DP36 QPP. INPUT
TRANSFORMER . .. ...
ratio 9/1. Primary induct-

ance 30 henries with no
D.C, 27 henries with

2MA. DC. Price 176
(Including royalty)

DP38 QP.P. OUTPUT
TRANSCHOKE . ......
ratios 3/1and 50/1. Primary ""‘hha-;._‘
inductance (each half) 8
henries with 26 M.A.D.C.

Price 16’6
(Including royalty)

7
, To
,’ Messts,
,‘ VARLEY,
& Kingsway
(hcpv\em Otiver Pult Conrot LFI"

L g House, 103, Kings-

.

|

|

|

. I

, way, W.C.2.

POST THIS ” Please send me, post f{ree, =
¢ new broch Q.P.P.

COUPON ’ (th%oslagr:;s fo: clnls:ve::ng exist- |
lng et THE BATTERY SET

TO-DAY ,/' COMES INTO ITS OWN.” l

Cd

o7 NAME 1
P AR e e L T o e R

M ADDRESS, R e B |

ol R - T PWR1. l
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HE unmistakable interest which is now
being manifest in television and all
its allied problems (letters from

rcaders form one definite criterion in this
matter) prompted me to suggest to the
Editor of PracticaL WIRELESS that it
would be advisable to furnish readers with
items of topical and technial interest in the
subject. His ready acquiescence finds
material realisation in this new feature
called Tele-Talkie Topics. Through the
medium of these columns I hope to give
readers details which will enable them to
keep abreast with the times as far as
television is concerned and in addition,
where such a course is possible, I shall be
pleased to malke use of the space available
to settle any reader’s problems in this most
fascinating science.

A Tele-Talkie Cine Transmitter

‘The Fernseh A.G. recently built and
delivered to the Reichsrundfunk Gesellschaft
is a new tele-talkie cine transmitter capable
of giving twenty-five pictures per second.
The film is horizontally scanned with
ninety lines and the resultant image has a
ratio of 4 horizontal to 3 vertical. This
transmitter, shown in Fig. 1, has been
fitted up in the Haus des Rundfuncks
Masurenallee and, as its name implies,
is intended for the transmission of
sound films. The television signal
is made to modulate the powerful
ultra short-wave transmitter (7-metre
wavelength) of the Central State
Post Office. The acrial and wireless
transmitter is accommodated on the
Witzleben wireless tower, being con-
nected with the television trans-

mitter in the Wireless House by a .

cable 750 yards long.
The tele-cine transmitter is a
most ingenious piece of apparatus,
and consists of a cinema projector
together with a disc analysing device
complete with a single photo-electric

= — by -
1

P T

| By H. J. BARTON CHAPPLE, |
: Wh.Sch.,B.Sc.(Hons.),A.C.G.1,, :
D.IC., AM.LEE.

cell builtintoit. In s~
addition, there is a &
device for the pro. §
duction of the syn- !
chronising fre-
quencies specially
required by cathode
ray tube apparatus
together with a first
stage amplifier,
power amplifier and
a mains drive  for
feeding the last
named, and these
are seen in the
illustration.

The power ain-
plifier has two sep-
arate outputs, ong
being intended for
the modulation of |
the wireless trans- =
mitter and the
second for driving a

control or
pilot re-
ceiver. The
cinema pro-
jector and
picture
analysing
device form
a complete-
ly enclosed
unit sit-
uated next
to the
photo-elec-
| tric cell
housing.

Fig. .—This new tele-cine transmitter consists of a cinema projector together ‘The scan-

with disc analysing device and photo-electric cell built with il.

ning disc
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as well as the driving motor is completely
. encloged in a dust proof. casing and mounted
on a strong pedestal.

Daylight or Floodlight Television by Films

Another most important piece of appara-
tus which is clearly to be of- far-reaching
importance in the future has becn developed
by the same firm. This is a television
inter-film transmitter and is illustrated in
Figs. 2 and 3. It permits television

transmission to be made of any event which
may be filmed at all within the very short
period of from 10 to 20 seconds, the number

Fig. 3.—A transmission of a daylight television taking place with the
new inler-film transmitter.

of pictures per

2] 1
Fig. 2.—Showing the relative simplicity of
‘the new film apparatus developed for television £

7% second  being
25. In opera-
tion a film is
first taken of
the actual
‘event to  be
| transmitted,
and immedi-

i ately following
the filming of

« the subject the
film is rapidly
developed and
“fixed. The
negative so
‘obtained
| % passes to . the
l" next section of
the apparatus
- o which is a
. ||l special and
'.;!jk_}ﬂ extremely
e simple cinema
tra n s mitter,
specially built
or the

{ransmissions.

purpose.
Betwcen the taking of the film and the
appearance of the image in the television
receiver there is a lapse of time of ahout
15 seconds. It will be obvious, therefore,
that this apparatus can be made adaptable
for the televising of events at choice even
with a very high number of scanning lines.
The small delay of 10 to 15 seconds can be
ignored in many cases and does not in any
way give. rise to difficulties as far as the
delay of the sound which has to be trans-
mitted with the television image. With
this particular apparatus either scenes
by daylight or those lit.by artificial lamps
can be transmitted, and the transmission
will depend solely on the sensitiveness of
the films used and the quality of the
photographing optical systems
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THE FERRANTI SUPERMIN1933 THREE
J.

By F.

N all industries there are certain firms
whose ideals are mnot alone the
acquisition of large profits, but the

establishment of a reputation for quality
which imparts a hall-mark or cachet to
goods bearing their name. A name revered
in the electrical industry since .1882, and
since the earliest days of radio telegraphy
and telephony because of quality, and whose
name scts a standard not easily emulated
because it stands
first for superlative
quality—is that of
Ferranti, Ltd., of
Hollinwood, Man-
chester. Even their
rivals will admit
that components of

Three-
Yuarter front
view of the Ferranti
Supermin 1933 Three.

Ferranti manufacture are of impeccable
quality, original design, and mall% superb
workmanship. They set standards by which
others may be judged. Everyone knows the
name; and therefore when they entered the
kit market with their *“ Supermin * Three it
was a natural corollary that it would be good.
Only recently have I been able to test one,
and in according praise to a worthy article,

T

SPECIFICATION AND BRIEF
DETAILS

Kit :

The Ferranti Supermin 1933 Three.
Makers :

Ferranti, Ltd., Hollinwood, Lancs.
Price :

£4-12-6 (excluding H.T., L.T.,

G.B. batteries, cabinet and valves).

Circuit :

Screened Grid,

Power.

Detector and

Stations Received :

Medium waves : 23 stations ; long
waves : 6 stations (all at loud-
speaker strength).

Quality : Excellent.
Selectivity : Good.

CAMM

T would firstly draw attention to the circuit
itself. An examination of this discloses that
it is of the screen-grid three type, making
use of special Ferranti coils, tuned anode
connection forming the coupling between
the screen-grid valve and the detector.
Risk of overloading the high-frequency
valve is eliminated by the use of an aerial
series volume control condenser.  The
detector valve is transformer-coupled by
i means of

A.F.10 trans-
former to
an  output
power valve,
and the an-
ode feed sys-
tem is used
for decoup-
ling. This
cffectively
prevents
back coup-
ling and in-
teraction be-
" tween  the
stages, thus
avoiding distortion
and enabling the receiver to
be operated without alteration by
means of an H.T. supply unit. Both the
back of the wood panel and the upper side
of the base-board are coated with aluminium
for screening purposes, and this metal
coating is imparted by a special Ferranti
process, and is thoroughly effective.
Separate tuning controls are used so as
to ensure selectivity. The ‘‘Supermin ”
may be erected in eight simple

the Ferranti-

action confrol clockwisc to the required
amount. The running costs of the ‘“ Super-
min ” are quite low, for with a 40 ampere
hour accumulator fully charged the set should
operate for seventy-five hours before the
accumulator will need re-charging. In one
evening I logged twenty-three stations on
the medium wave, and six stations on the
long wave, all of the programmes received
being of a strength and quality to provide
entertainment value. Only here and there
(such, for example, as with Miihlacker) was
interference experienced, and even then by
use of the volume control it was reduced to
tolerable minimum.

I have no adverse comments to make on
this receiver, every part of which bears the
impress of high-class workmanship. It is
cheap and good ; you can roam over the
Continent with it (at least over the ether
Continent), and it is delightfully simple to
operate, the reproduction of excellent quality.

The Supermin 1933 Three readily lends
itself to fitting into any of the ready-
made cabinets now sold by most wireless
dealers. I find that it fits quite well into a
Clarion self-contained cabinet, which has
a loose inside frame to accommodate
the loud-speaker and all of the batteries.
Although the Cossor 215P valve is recom-
mended, the Cossor 220P will give even
greater volume and even better reproduc-
tion, although, of course, it will consume
more H.T. current and require an increased
amount of grid bias.

operations within a couple of |
hours, the valves used in my
set being a Cossor 2208.G.,
the Cossor 210H.L., and the
Cossor 215P. The aerial serics
volume control is, of course,
judiciously used to cut down

the signal strength where
necessary.

If the station heard is too
loud the _volume control g= ¥i

condenser which is located at |
the bottom left hand corner of
the panel should be set back
in an anti-clockwise direction
until the station is heard at ™
the desired strength. This
control has a marked effect on
the selectivity of the set, and
where interference is experi-
enced it may, in many cases,
beentirely removed by rotating
the volume control in an anti-
clockwise direction, at the
same time increasing the signal
strength by rotating the re-

Top view of the Ferranti Supermin 1933 Three.
the special coils and the compact lay-out,

Note
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S was announced last week, the receiver bearing
this 'name has been designed round the two most
popular and up-to-date methods of employing tuning

circuits and low-frequency output circuits. In other words,
Ferrocart coils arec employed for the tuning circuits, whilst
valves working on the quiescent push-pull principle arc
employed to feed the loud-speaker. For the benefit of thoso
who may be new readers, or who have not read the pre-
vious announcements, it would perhaps be as well to briefl ly
point out what Ferrocart coils are. As has becn stated in
many articles in these pages, the tuning circuit is & most
vital affair. The high-frequency resistance has to be kept
low ; the self-capacitythas to be kept low ; all-round efficiency
has to be kept high ; and many other factors have to bo
correctly dealt with.
consideration in these days of high-power stations working
on the minimum separation. Where it is necessary to
employ more than one coil in a receiver (and this must be
done to provide sclectivity, as then there is more than
one tuned circuit which assists in the separation of closely-
situated stations) the over-all size of the coil must be kept
small in order to prevent the bascboard assuming dimen-
sions which would prevent the installation of the re-
ceiver in the ordinary living room. As soon as the
dimensions of the coil are reduced, down goes the efficicnoy
factor, and so the coil designers have tried again and
again to bring about some sort of compromise, but, until
the arrival of Ferrocart, without success. ‘The new coils
owe their design to the fact that an iron core in a coil of
wire increases thesvalue of the inductance, but for high-
frequency circuits, the losses introduced by the icore offset
the gain 8o obtained. The Ferrocart coil, however,
employs ‘the iron in the form of a finely ddeed dust
held in suspenslon in a" material which is easily worked.
The finishied ‘coil is shown in the * close-up ” on this page,

Rear view of thenew * Practical Wireless''
Ferrocart coils.

Selecthty is, of course, ‘the principal”

f
receiver, employing

1o -y | “

INTRODUCING—

THE FER
Q.P.-P, |
THI

Side view of the new receiver.

from. which it will be Iscen that the finished
tuning coil bears a striking resemblance to an
ordinary L.F. transformer. The larger coil i3
the medium-wave coil, and is wound on a core
built up of *“ I”’ and * & stampings of the new .
material, and the long-wave coil (on the right £ .
of the medium-wave coil) is built up on * L. .
stampmgs The actual windings arc of Litz -
wire, and thus the H.F. resistance is low,
whilst the inductance is high.

The two coils are mounted at right-
angles to each other on the substantial
bakelite base, inside which the neces-
sary switching is incorporated. Thisis 1 i
much more complex than that adopted 5
for the ordinary types of coil, and as
will be seen from the theoretical eircuit =
of this receiver, there are several |
changes carried out in the coil, in
the process of switching from normal |
to long waves. The actual containing
case for the coils is no smaller than
those adopted for the normal coil,
oxcept that -the over-all height has
been reduced somewhat. Eight ter-
minals are provided on the base of each
coil, but in this particular receiver,
they are not all employed. The
design of the coil is such that the
remaining parts of the receiver must
also be carefully chosen, and in par-

ticular the three-gang

B

— ——— condenser is lessentially &

s - r N
1 critical.
/16”7
The Cireuit
—— ——— hAs will bs seen from -
27 the circuit diagram, the Close-up of one of #i
&% > .
D ( ) e (D¢ ) D (| G| A e { ey | 1
= ”
: @ i) e/ 4 LIST OF COMP
e =
/0’- e - THE FERROCART Q.P..P.
h 1 Set Feirocart Coils. Colvern. 1 2 mfd. fixed conde
' L ThBree-GE;xs (|Zlondenscr Assembly, Dubilier.
| rit. iophone. 0,000 oh - '
ol I 2% 1 5-Bin Valveholder. 'Clix e ham Fa T
3 4-Pin Valveholders. ix.
{ 6é e 2 2L 11\14 S.Fscre%ncd H.F. Chokes. Gra. ! SO&OShn;hx;:ﬁ:;::manu
” am Farish. y
i ) J A 1 5,000 ohms resistancc
E 1 Q.P. l? 361np\<;""l:ransform er, Type Grihes e
] 1 Q. P .P. Transchoke, Type D.P.38. 1 10,000 ohm Potem:ome
2? - Varley. uxus.
P 2 T e 1 ..0002 ﬁxed condencer, Type 670. 1 One Megohm Grid Lea
] J, | - Dubilier. Farish.

7 o 1 .1 mfd. fixed condenser, Type B.D. 1 .0003 Reaction Conden:
¥ . 1=y L, j Dubilier 1 On-Of Switch, Type S,
i L7 $ N2 G X il 1 .001 mfd. ﬁxed condenscr, Type 670. 3 Terminal Mounts. Belli
a3 5{2 > | 5(2 s | Dubilier. 6 Terminals, Aerial, Bar
comm | jpee ramm i [P | s (T ) a— e ¢ 2
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A further view of this new receiver.

input arrangement consists of a more-or-less
normal’ band-pass filter, with the third coil
icting as the'detector grid coil. Reaction
is émployed” in "o’ normal manner in
this" coil, and the same wiriding here

‘result in damage. ' The bascboard .will now stand upon '
“either side, and the side supports may, thercfore, be left

serves for both wave-bands.
The -H.J". "valve'is of the
variable-mu type, this being
chosen to assist in the removal
of a high-powered station work-
ing within_a “few miles of the
receiver. The ‘detcctor valve is
a normal valve working with a
father lower value of grid-leak
than is usually employed in a
battery receiver. The output
valves are arranged to work
with an  increased - grid bias
voltage, and Wwith the use of
an input transformer and out-
put transchoke of the quiescent
push-pull ' type, the anode
current’ is’ kept at a minimum,
whilst the undistorted output is
somewhat higher than would be
obtained with one valve alone.
In view of the expense of the

! DIAGRAMS

B
1 WILL
*
i

BE GIVEN

there is no objection to employing two valves of the pen-
tode type in these two sockets. A three-gang condenser
is employed for tuning purposes, and this requires a little
care in trimming, a point about which more will be
said later on. :

The Constructlonal Work

The layout of the receiver is on somewhat unorthodox
lines, and therefore the method. of construction should be
rigidly adhered to. First of all the baseboard must be
drilled to accommodate the special Clix valve-holders. The
positions of :these are shown on the baseboard diagram
below. Before the coils can be attachedfthéy must each i
be reversed on the base. This must be carcfully done to
avoid damage, or wrong connections. IFirst of all withdraw
the switch rod. Next remove the can of the coil at one
end of the base and unscrew the two holding-down bolts.
Turn the coil base round one-half of a revolution—that is,
so that the numbers are reversed. Screw the coil down and
replace the cover. Carry out this process with each coil, so
that the terminal numbered 1 will be nearest the ganged
condenser when the coil unit is_mounted underneath the
baseboard. Next position the coils, ganged condenser,
and output choke. Screw these in place, buf remember
most particularly, do not rcuiove the covers of the coils.
You will, no doubt, have cxamined the coils before
affixing them, and the reason far the above admonition
will have been apparent to you. The formers of the coils are
extremely delicate, and any mishandling will undoubtedly

Three=quarter fronb vizw

remaining part ATve
of the circuit it Y 1 ] -
was thought o E 1
undesirable to i
include  pen-
M tode valves in -
this stage,
| although if
. % expense does -
12:Ferrocart coils. not matter,
F = | =
INENTS. 1
HI.MAG. THREE.
Type B.B. LS and L.S.+. H).
e Bulliiio.lca (et
, (Ohmite), 3 W’n(a:xlx_der Plugs (G.B.4+, G.B.1, G.B.2).
1X.
_ 5 1 5-Way Battery Cord (H.T.1, FL.T.2,
. (Ohmite). H.T.—, LT~ and T.-}-):
’ Belling Ice.
{Ohmite). 2 Coilsv“SQ(l;licl{;vyre.” Bulgin.
1 220 V.S.G. Valve 1
er,. Type B. 1 210 H.F. D Cossor. I i
2 220 P.A, o0 L d — LT~
¢. Graham 1 Plywood Baseboard 12in. by 9in. . L—AMAA—;‘ ¢
o } gzw Fll"goi'd %’;biner. E;niths. = g :E
5 Lissen. -volt H.T. Battery. n. T4
;; Bull‘gin. 1 15-volt G.B. Battery. Liss:s:.' CoOORE ‘l'l"l'l'lﬁ e
g Lee. 1 2-volt L.8. ‘:\-:cumulntor;l Lissen. r 'G.B.
:" P“"‘“L 1 R and A. “ Challenger”* Speaker. Fig. \.—Cireuit diagram of the Ferrocart Q.P.-P. Hi-Mag Thiee.. Basebcard layout is opposite.




24

until the last, so that wiring is
facilitated. Next screw down the valve-
holders, and the other baseboard mounted
components, making quite certain that the
valveholders are put on the right.
way round. For this purpose
pay particular attention to the
direction of the anode pin of
each valve. In order that all
the constructional work may be
finished before undertaking the
wiring, it would perhaps be
as well at this point \to drill
the panel. This is a fairly
simple piece of work, and t}xe
only difficulty is likely to arise
over the hole for the escutcheon.
There is a drilling template
supplied with the Radiophone
condenser, and this should _be
cut so that the centre line
comes to one edge of the paper,
and the centre line should be
marked down the back of the
panel. Lay the template
over this line, so that it
coincides at both top and
bottom. The edge of the
baseboard comes 3jin.
from the lower edge of .
the panel, provided the baseboard is
2in. thick. If any deviation is made in
this respect it will have to be allowed for
when marking out the hole for the escut-
cheon. The line upon which
the remaining panel controls
are positioned is 2in. from the
bottom edge of the panel, and
the two outside controls are
situated 2}in. from the right and
left-hand edges of the panel,
whilst the two remaining controls
are situated 3%in. from these
towards the centre. The necessary
holes for attaching the panel to
the baseboard and the side runners
may be drilled to suit individual
ideas, but in the original design
two holes were drilled at equal
distances from the right and left-
hand edges of the panel to attach
to the baseboard, whilst one hole
at each side serves -to screw the
lower part of the panel to the
runners. These latter are 3iin.
deep and 10in. long. As already
mentioned, they should not be
fixed into position until the wir-
ing is completed, ‘as there are one
or two wires going to the coils
which will be rather difficult to place into
position if the runners are attached at
this juncture.

PRACTICAL  WIRELESS

Wiring

The wiring is carried out with the usual
Glazite, the required lengths being cut off
and the insulation stripped for a length of

QUnder view of baseboard.

five-eighths of an inch at the end for the
formation of a loop. This is a point which
should be carefully watched when making
the connections to the coils. If a space

The neat appcarance of the top of baseboard.

greater than five-eighths of an inch is
bared, there will be a risk of the bare wire
coming into contact with the coil screens,

March 25th, 1933

and this will resnlt in a short-circuit. The
loop for attachment to the terminals
should be formed with a pair of round-
nosed pliers, and made so that it fully
occupies the bared portion of
the wire. The actual connec-
tions to the coils should be made
first, removing the covering cans
for the purpose. It will not
be out of place to repeat the
warning which has already been
given regarding the handling of
these coils. Therefore, when
making the connections, take
great carc that the screwdriver
or pliers do not slip and damage
the coils. Furthermore, as soon
as all the leads have been
attached to a coil, replace the
cover, and remove the cover of
the next coil, and so on. This
method of carrying out the wir-
ing will prevent disappointment
due to damage which might
arise through carelessness. It
will be noticed that in the
case of two of the coils more
than two wires arc taken to
one terminal. This may, of
course, be avoided by baring
one of the wires and soldering the remain-
ing leads to the bared portion, but this is
a matter which must be left to the con-
structor. Notice that the Ohmite resist-
ances are not fixed into any
form of holder, but are simply
held in situ by the stiff wire
used for wiring-up.

Speaker Connections

In the photographs mno con-
nections are made to the loud-
speaker terminals, and this is left
so that the appropriate pair of
terminals may be used. Similar-
ly, the connections for the pick-up
should be made according to the
method which is to be adopted for
gramophone reproduction. That
is to say, if a self-contained radio-
gramophone is employed, the lead
from the detector grid to the pick-
up terminal may be wired in per-
manently, whilst the remaining
pick-up terminal should be taken
up to the motor-board and joined
to one side of the pick-up. The
remaining lead from the pick-up
should then be taken to one side
of an ordinary on-off switch, which
is joined on its other side to earth via a grid
bias battery. Further notes and operating
details, will be given next week.

E HERE draw the reader’s atten-
tion to the latest development
in L.F. amplification, explain-

ing the advantages of ““ Class B ” working,
and give advance details of the new types
of valve which has been developed for the
purpose. After the calm comes the storm,
and fast in the wake of Q.P.-P. comcs
“ Class B.” Stormis not a far-fetched meta-
phor to describe “ Class B ” amplific